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July 24, 2000 RECEEVED
Mr. Clair Fancy |

Bureau of Air Regulation JUL 24 2000
Department of Environmental Protection

2600 Blair Stone Road BUREAU OF AIR REGULATION
Tallahassee, FL 32399

Re:  Florida Power Corporation
Hines Energy Complex
Power Block 2
Application for Prevention of Significant Deterioration Permit

Dear Mr. Fancy:

On behalf of Florida Power Corporation, I wish to submit to the Department Florida Power
Corporation’s (FPC) application for a Prevention of Significant Deterioration Permit for FPC’s Hines
Power Block 2. This new electrical power plant will be located at the Hines Energy Complex in Polk
County, Florida.

This PSD permit application is being submitted in parallel with FPC’s Supplemental Site
Certification Application for this project. The Site Certification Application has been filed with the
Department’s Office of Siting Coordination on this same date along with the required Site
Certification Application fee. Any fees for this PSD permit application will be covered by this site
certification fee.

Enclosed are three copies of the PSD Permit Application and one copy of the entire Site
Certification Application, as requested by Mr. Al Linero.
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Should you or your staff have any questions concerning this PSD Application, please contact
Mike Kennedy of FPC (727-826-4334). FPC looks forward to working with the Department in the
successful permitting of this project.

Sincerely,

Do

Douglas S. Roberts
Encls.

cc: Hamilton S. Oven
Scott A. Goorland, Esq.
W. Jeffrey Pardue (FPC)




W. Jeffrey Pardue, C.E.P.
Director

.% Florida Environmental Services Department
Power

July 21, 2000

Hamilton Oven, P.E., Administrator JUL 24 2000
Office of Siting Coordination BUREA

Department of Environmental Protection UOF AR

2699 Blair Stone Road REGULATION

Tallahassee, Florida 32399-2400

Dear Mr. Oven:

RE: Florida Power Corporation
Hines Energy Complex
Power Block 2
Supplemental Site Certification Application to PA 92-33

Florida Power Corporation (FPC) is pleased to submit to the Department FPC's Supplemental
Site Certification Application for Hines Power Block 2 to be located at the Hines Energy
Complex in Polk County.

Pursuant to Section 403.517, F.S., of the Florida Electrical Power Plant Siting Act, Chapter 403,
Part Il, F.S., FPC is seeking supplemental certification for the construction and operation of
Power Block 2. This addition is a 530 MW (nominal) combined cycle facility fired by natural gas
with distillate oil as a back-up fuel. Ultimate site capacity of 3000 MW was approved for the
Hines Energy Complex in 1994 (DEP Case No. PA 92-33). The Conditions of Certification were
subsequently modified in December 1995, August and December 1997. In March 2000, a post-
certification Amendment was filed which is still under review. FPC anticipates seeking a
separate modification for a new water resource project for the Hines Energy Complex site
known as the Aquifer Recharge and Recovery Project (ARRP) in the near future. This
modification will be independent of the supplemental site certification application.

Enclosed is Check #2074723, payable to the Department in the amount of $50,00.00, pursuant
to Rule 62-17.293(1)(d), F.A.C., for the supplemental certification of a combined cycle facility
fueled by gas or distillate oil.

The application for supplemental certification addresses the environmental and sociceconomic
impacts and benefits of Hines Power Block 2 by providing information in accordance with the
Department's “Instruction Guide for Certification Applications: Electrical Power Plant Site,
Associated Facilities, and Transmission Lines", DER Form 17-1.211(1), F.A.C. Since the Hines
Energy Complex site has been previously certified for an uitimate site capacity of 3,000 MW,
this application focuses on the specific impacts and benefits associated with the construction
and operation of Power Block 2 on this site. The Siting Board has previously determined that
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FPC’s Hines Energy Complex site is consistent and in compliance with the land use plans and
zoning regulations of Polk County. Accordingly, a separate compilation on land use and zoning
approvals is not included with this application.

FPC looks forward to working with the Department and the other agencies participating in the
certification process. Should you, your staff, or any agency representatives have any questions
concerning this application or FPC’s project, please do not hesitate to contact either Manitia
Mouitrie (727/826-4267) or me at (727/826-4301).

Sincerely,

Tl

W. Jeffrey Pardue
Director
Environmentai Services Department

Enclosure

One Power Plaza » 263 — 13" Avenue South » 5t, Petersburg, Florida 33701-5511
P.O Box 14042 » St. Petersburg, Florida 337334042 « (727) 820-5151
A Florida Progress Company




PREFACE

Florida Power Corporation (FPC) is an investor-owned utility,lwhich supplies
electricity to about 4.4 million people in 32 Florida counties. FPC, headquartered
in St. Petersburg, Florida, has served Florida for 100 years. FPC's mission is to
prc;vide safe, reliable, environmentally sound and competitively-priced energy to

our customers.

In February, 1992, the Public Service Commission (PSC) determined the need
existed for FPC to develop natural gas-fired combined-cycle generating capacity
at FPC’s Hines Energy Complex, an approximate 8,000-acre site in southwest
Polk County. Moreover, the PSC found the need existed for the electricity to be
provided by an initial 470 MW (nominal) power plant at that site.

Also in 1992, the Polk County Board of County Commissioners found the Hines
Energy Complex site (formerly referred to by FPC as the "Polk County site”) to
be consistent and in compliance with the County's land use plans and zoning
ordinances. The Siting Board entered a final order in February, 1993, confirming
that the planned 3000 MW of generating capacity for the Hines Energy Complex
is consistent and in compliance with the land use plans and zoning requirements
of Polk County for that site. Since the site boundaries will not be increased by
this application, land use and zoning issues are not at issue in this supplemental

application, as provided by section 403.517(3), Florida Statutes.

In 1994, the Governor and Cabinet, sitting as the Siting Board, granted
certification to FPC, to construct and operate Power Block 1 and for 3000
megawatts (MW) of ultimate site capacity at the Hines Energy Complex. (A copy
of the 1994 Final Order Approving Certification, which includes the Conditions of
Certification, is in Appendix 10.4.1. Appendix 10.4.2, 10.4.3, 10.4.4 and 10.4.12

contain the Final Orders Modifying Conditions of Certification rendered in

FPC/2000 Supplemental SCA



balance of siting criteria including location near power needs, minimal
environmental impact, and cost. Development of the Hines Energy Complex site
takes advantage of utilizing an already disturbed phosphate mine site for current
and future power needs. Many of the environmental impacts associated with
power development on new sites are not at issue here, since the site has been
previously altered and disturbed by prior mining activity. The site has the further
advantages of being close to FPC's load center and being served by electric
transmission and rail and highway transportation facilities, which minimizes

ancillary impacts.

In 1999, FPC began operation of Power Block 1 at the Hines Energy Complex.
By this application, FPC is seeking supplemental certification for the construction
and operation of Power Block 2, an additional 530 MW (nominal) of generation,
under the Florida Electrical Power Plant Siting Act (PPSA), Chapter 403, Part II,
Florida Statutes (F.S.).

To the extent the Siting Board’s previous ultimate site capacity determination has
already addressed the ultimate impacts and benefits of the development of 3000
MW of electrical generating capacity at the Hines Energy Complex site, they are
not addressed in detail in this application. Instead, each area of potential impact
and benefit addressed in the 1994 Certification is explained for informational
purposes. Those areas of impact and benefit which were not addressed in the
1994 Certification due to a lack of detailed knowledge of the design of future
generating units are.addressed consistent with the requirements of DEP Form

17-1.211(1) for proposed Power Block 2.

This Supplemental Certification Application (SCA) is being filed pursuant to the
requirements of the PPSA and Chapter 62-17, F.A.C. The SCA addresses the
environmental and socioeconomic aspects of the additional generating unit at

the Hines Energy Complex by presenting information on the existing natural and

FPC/2000 Supplemental SCA




Hines Energy Complex

CHAPTER 1

NEED FOR POWER AND PROPOSED FACILITIES

TABLE OF CONTENTS

Section/Title Page
1.1 NEED SUMMARY ... 1.1-1
1.2 PSCORDER ONNEED ... 1.2-1
1.3 SITE SELECTION PROCESS ..o 1.3-1
14 TECHNOLOGY SELECTION ..o 1.4-1
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Hines Energy Complex

1.1 NEED SUMMARY

By the petition filed in August 1991 in Docket No. 910759-El, Florida Power
Corporation (Florida Power or FPC) requested that the Florida Public Service
Commission (PSC, or the Commission) determine the need for four 235 MW, natural
gas-fired combined-cycle (CC) generating units at FPC's Hines Energy Complex in
Polk County, which were then referred to as Polk County Units 1 through 4. By Order
No. 25805, issued February 25, 1992, the Commission approved the need for Polk
County Units 1 and 2 (now combined into Hines Power Block 1), but deferred a
decision on Units 3 and 4 (combined into Hines Power Block 2), because of several
uncertainties regarding the timing of the need for Power Block 2. The order allowed
Florida Power to return to the Commission when the timing of additional needs beyond

that satisfied by the approved Units'1 and 2 became clearer.

On December 8, 1989, FPC announced plans to build the Hines Power Block 2, a 530 MW
(nominal) natural gas-fired combined-cycle generating unit. - The unit, which has an in-
service date of November 2003, will insure the continuing adequacy of FPC's generating
capacity. Further, the Florida Public Service Commission (FPSC) recently gave unanimous
approval to increase from 15 percent to 20 percent the level of “reserve’ electric generating
capacity that utilities operating in the state are required to have (reserve margin) beginning
in 2004. Hines Power Block 2 will contribute toward meeting that 20 percent reserve
margin in FPC’s service area. The addition of Power Block 2 will also improve the balance
of total capacity resources between Company-owned generation and purchased power. As
a result, in mid-July, 2000, FPC will initiate the required regulatory process by petitioning
the Commission for the determination of need to construct Hines Power Block 2 at the

Hines Energy Complex.

FPC/2000 Supplemental SCA
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Hines Energy Compiex

Prior to filing its petition for a need determination for Hines Power Block 2, in order to be
sure FPC’s customers’ best interests are being served, FPC sought outside bids to provide
the additional capacity, and evaluated all viable options to Supply the incremental power
needed. On January 26, 2000, FPC publicly solicited bids or propdsals from qualified
bidders, which were then compared with the Hines Power Block 2 option on numerous
factors, including location, price, dispatchability, fiexibility and reliability of the power offered
as well as environmental considerations. The bids received were carefully evaluated on
these factors. Based upon that detailed evaluation, the Hines Power Block 2 option has
proven to be the most cost-effective option to supply the electricity needed in November
2003.

In addition to satisfying FPC’s need for additional capacity, the unique characteristics
of Hines Power Block 2 provide Florida Power with the means to address this need in
the most expeditious and cost-effective manner possible. As an initial matter, it should
be noted that Hines Power Block 2 had been originally scheduled for completion in the
1999-2000 time frame when submitted to the Commission for need approval in 1991.

As a resuit, the unit has the advantage of considerable advance planning and design,
as well as the scheduling and cost advantages of préviously-secured equipment and
construction options. Even more important to the unit's ability to be placed in service
quickly is the availability of an existing plant site, selected because of its minimal
environmental impact, with an infrastructure capable of accommodating Hines Power
Block 2 with only minor additions. The infrastructure already in place at the Hines
Energy Complex includes extensive site devefopment (access roads, cooling pond,
water treatment facilities, transmission facilities, etc.) that will support the two-unit

operations at the site.
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Hines Energy Complex

Based on the cost, scheduling, site, environmental, and utility control advantages of the
proposed new plant, FPC will soon undertake the appropriate regulatory steps for

approval of Power Block 2 by filing a petition for determination of need.
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Hines Energy Complex
1.2 PSC ORDER ON NEED

As stated in Section 1.1, the required PSC regulatory process will commence in mid-July,
2000. FPC expects to complete the PSC approval process for building Power Block 2 by
January 2001.

A copy of FPC'’s Petition for Need Determination will be submitted to the Department of
Environmental Protection and other agency recipients of this SCA when the Petition is filed
with the PSC. FPC expects to file the Petition with the PSC in mid-July, 2000. Upon
receipt of the PSC final order determining the need for Hines Power Block 2, copies will be
filed with the Division of Administrative Hearings' Administrative Law Judge assigned to the

certification proceeding for Power Block 2 and distributed to the agencies receiving this

SCA

FPC/2000 Supplemental SCA
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Hines Energy Complex

13 SITE SELECTION PROCESS

In January 19889, recognizing that its forecasts indicated a need for additional generation
capacity, FPC began the comprehensive process of locating a suitable site for a large
new generation facility which resulted in the selection and initial development of the Hines
Energy Site in Polk County, Florida. A large site is desirable in order to maximize the

economies of development and long-term operation.

Specifically, the objective of the site selection program was to determine a primary and

alternate site that would be:

e Multi-unit and clean coal capable

e Technology- and fuel-flexible

o Costeffective

o Fully compatible with FPC's commitment to environmental protection

e In compliance with all government regulations

e Consistent with state and local land use policies

FPC used a systematic site selection approach to ensure that all of the above concerns

were fully addressed. The process involved the following five phases, each with a

specific objective:

FPC/2000 Supplemental SCA
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Hines Energy Complex
Phase |

The first phase, Area Screening, began by screening the entire state of Florida. This
phase screened out or eliminated areas that were either environmentally protected or
clearly unsuited for development of the proposed facility. Phase | concluded by defining

172 large potential areas suitable for the project.

Phase li

The next phase, Area Ranking, ranked the 172 potential areas using criteria that
evaluated environmental, socioeconomic and engineering issues. Phase Il concluded by

defining the top 60 candidate areas.

Phase lll

The third phase, Site Identification, identified specific sites among the 60 candidate
areas by conducting another screening process on a more refined geographic basis.
Phase Il concluded by defining 22 potential "semifinalist" sites.

Phase IV

The fourth phase, Site Ranking, ranked the 22 semifinalist sites using advanced criteria
that further evaluated environmental, socioeconomic and engineering issues. Phase [V

concluded by defining the top five candidate sites.

FPC/2000 Supplemental SCA
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Hines Energy Complex

Phase V

The final phase, Site Selection, confimed the Phase IV site ranking with additional field
data and/or analytical evaluation. Phase V concluded in October 1990 by identifying the

preferred and alternate sites.

Throughout this lengthy and careful process, FPC was assisted by an independent group
of environmentalists, educators, and community leaders. This Environmental Advisory
Group provided advice on matters of public concemn, with their major function being to
review plans for each of the five phases of the siting process and suggest changes in the
evaluation process. FPC also systematically elicited the preferences of this independent
panel to assist in the development of ranking cﬁteria used in the evaluation process. In
addition to the input received from the Environmental Advisory Group, FPC consulted
with various regulatory agencies at specific points in the process to obtain their

perspective on siting criteria.

As a result of this extensive statewide search, FPC selected a location in Polk County as
the primary site of its next generating units and an atternative site in Hardee County.

Both locations met FPC's goal for a iarge site capable of handling staged development of
various generation and fuel options. The 1994 Certification found that the Hines Energy

Complex site is capable of supporting 3,000 MW of total generation.

FPC/2000 Suppiemental SCA
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Hines Energy Complex

14 TECHNOLOGY SELECTION

1.4.1 Generation Alternatives

FPC's need for additional generation is based upon specific system reliability criteria. A
system optimization tool was used to generate a significant number of potential
generation expansion alternatives which would satisfy FPC's system reliability criteria.
These alternatives were examined and compared to quantify the costs and benefits of a

variety of generation expansion technologies, plant sizes, and construction options.

In developing these expansion alternatives, FPC considered four major constraints. First,
the technologies used in alternative plans must meet FPC's criteria for technical
feasibility, reliability, and potential cost effectiveness. Second, the alternative plans must
result in a system that meets or exceeds FPC's reliability criteria during each year of the
plan. Third, the alternative plan must be consistent with FPC's commitment to
environmental protection. Finally, the alternative must represent a plan that is well

integrated with the present operation and configuration of the FPC system.

The generation alternatives that were evaluated included combinations of pulverized coal
(PC) units, combustion turbines (CTs), combined cycle (CCs), fluidized bed, gasification
plants, and existing plant repowering operations. Each of the alternatives included

generation units modeled to come into service between 2001 and 2008.

FPC's economic evaluation of these alternatives included cumulative present worth
revenue requirement comparisons. In addition, FPC evaluated several uncertainties for
each alternative based on the high, medium and low demand and energy forecasts; and

the high, medium, and iow fuel forecasts. The final result of this decision analysis was a

FPC/2000 Supplemental SCA
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Hines Energy Complex

comparison of cumulative present worth revenue requirements of each of the alternatives

on FPC's system.

A second combined cycle unit at the Hines Energy Complex emerged from ali of these
calculations as the most cost-effective alternative. In other words, these units are
expected to lead to the lowest cost of service and the lowest rates, when viewed on a
present value or present worth basis. The units also do not pose any unusual risks in the
event that some of the key planning assumptions used by FPC turn out to vary according

to their expected probability distribution.

142 Combined Cycle Design

The technology selected for the initial phases of the Hines Energy Complex is based on
the use of modemn, high efficiency gas-fired CTs and steam turbines (STs) configured in a
“combined cycle" (CC). Generating stations are referred to as CC when'they'have two
sequential electrical generating stages. The first stage of a CC plant is a CT, much like a
utility peaking plant. In the second stage of the process, the hot gas from the CT is
passed through a heat recovery steam generator (HRSG), where steam is produced and
directed to the ST. The CT and ST can be designed to drive individual electrical

generators or to drive a single generator.

The approximate average annual electrical output measured in MW for these CCs is
expressed as the “nominal” output. Power Block 1 has a nominal output of 470 MW,
Power Block 2 will have a nominal output of 530 MW. The actual output of either unit can

vary seasonally above and below the nominal outpuit.

FPC/2000 Supplemental SCA
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In sum, because CC plants make excellent use of the energy in their input fuel, they have

an extremely low heat rate. The modern CC power plant is one of the most efficient

power cycles available today.
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237 Meteorology and Ambient Air Quality
2.3.7.1 Meteorology
REGIONAL CLIMATE

The climate in central Florida is classified as subtropical with maritime influences from
both the Atlantic Ocean and the Gulf of Mexico. Summers are long, warm, and relatively
humid, while winters are mild because of the latitude and the warming influence of the
Gulf Stream. Coasta! locations average slightly warmer in winter and cooler in summer
than do the inland areas. The summer heat is tempered by sea breezes along the coasts
and by frequent afternoon or early evening thunderstorms in all areas. Thunderstorms,
which on the average, occur on about one-half of the days in the summer, frequently are
accompanied by a temperature drop of as much as 10 to 20 degrees. They cause high
winds, heavy rain, occasional hail, and frequent lightning. Tornadoes that reach the
surface are a rare occurrence in this part of the state, and very destructive tomadoes are
almost nonexistent. Tornadoes are most likely to occur during seasonal changes when

cool, dry air and warm, moist air clash.

Hurricanes are tropical cyclones in which winds reach speeds of 74 mph or more and
blow in a large spiral around a relatively calm center. Near the center (eye), hurricane
winds may gust to more than 200 mph, and the storm dominates the ocean surface and
lower atmosphere over tens of thousands of squére miles. The fastest non-gust wind
speed (fastest mile of wind) recorded at Tampa was 84 mph, and the fastest 5-minute
average was 75 mph. These both occurred with the passage of the Labor Day hurricane
of September 3 to 5, 1935 (NOAA, 1977).

FPC/2000 Supplemental SCA
2.3.71




Hines Energy Complex

Gentle breezes occur almost daily in all areas. Because most of the large-scale wind
patterns affecting Florida have passed over water surfaces, hot drying winds seldom
occur. High local winds of short duration occur occasionally in connection with

thunderstorms in summer and with cold fronts moving across the state in other seasons.

Climatological data for the site area are available from the weather service offices at
Tampa (47 miles northwest), Orlando (62 miles northeast), and Lakeland (21 miles north-
northwest). Based on discussions with and recommendations from FDEP in association
with the 1992 SCA, observations from the National Weather Service (NWS) station at
Tampa International Airport are used as representative data for the site. The Local
Climatological Data summary, from which the climatological data presented in this section

are taken, is included as Appendix 10.5.3.

The humidity in Florida is generally high. Inland areas with greater temperature extremes
experience slightly lower relative humidity, especially during times of hot weather. On the
average, variations in relative humidity from one place to another are small; humidities
range from about 50 to 65 percent during the afternoon hours to about 80 to 90 percent

during the night and early morning hours.

Heavy fogs are usually confined to the night and early moming hours in the late fall,
winter, and early spring months. On the average, they occur on about 21 days a year at
Tampa. These fogs usually dissipate or thin soon after sunrise; heavy daytime fog is

seldom observed in Florida.

The following temperature statistics are based on data collected from the Tampa station
for the period-of-record 1961 through 1990, which is the latest 30-year period currently
available that is used to describe normal averages by the NWS. These data are

summarized in Appendix 10.5.3. The mean annual temperature is approximately 72°F

FPCi2000 Supplemental SCA
2.3.7-2




Hines Energy Complex

with monthly temperatures varying from a maximum of 90°F to a minimum of 50°F.
Record extreme temperatures range from a low of 18°F to a record high of 99°F.
Aithough the sun’s elevation is nearly zenith during the summertime, temperatures do not
exceed 100°F. The reason can be attributed to the high relative humidities with
subsequent cloud cover formation and the resultant abundant convective-type

precipitation.

For rainfall data, the nearest station that measures representative data for the plant site is
Bartow. Average annual rainfall at Bartow is 53.43 inches. Lowest monthly average
rainfall occurs in December with 2.00 inches, and highest monthly average rainfall occurs

in July with 8.42 inches.

For the NWS station at Tampa, normal annual rainfall is approximately 44 inches.
Typically, the rainy season begins in June and ends in September. Most of the summer |
rainfall is derived from local showers or thunderstorms. The highest normal monthly
rainfall is approximately 7.6 inches and occurs in August. April is the driest month, with
an average of approximately 1.2 inches of precipitation. The maximum rainfall in one day
was 12.11 inches and occurred in July 1960. Record monthly precipitation also occurred

in July 1860, when 20.59 inches of rain were recorded.

March has the highest mean monthly wind speed of 9.5 mph. The lowest mean monthly
wind speed of 7.0 mph is usually encountered in August. An easterly prevailing wind
direction is evident during most of the year. The annual average wind speed is 8.3 mph.
The predominant wind direction during the 1987 to 1991 time period was from the east-
northeast, which occurred approximately 12 percent of the time. Wind directions from the
east, northeast, and east-southeast each occurred more than 8 percent of the time. A

wind rose for Tampa is presented in Figure 2.3.7-1.

FPC/2000 Supplemental SCA
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DISPERSION METEQRCOLOGY

STABILITY. Atmospheric stability in conjunction with general wind patterns and mixing
height determines the potential of the atmosphere to disperse airborme pollutants.

Atmospheric stability conditions are typically categorized as unstable, neutral, or stabie.
An unstable atmosphere is one in which rapid diffusion takes place in both the horizontal
and vertical directions. In terms of temperature change. with height, an unstable
atmosphere is characterized by a sharp decrease in temperature with height. Neutral
conditions, which are characterized by moderate decreases of temperature with height,
~are common in the atmosphere and are associated with moderate diffusion rates. A
stable atmosphere is characterized by a slight decrease (less than 1°C per 100 meters),
or even an increase in temperature with height, and greatly reduced diffusion rates in

comparison with unstable or neutral atmospheric conditions.

The stability classifications discussed in this section are based on the Turner (1970)
classification scheme, which assigns a stability on the basis of surface wind speed, cloud

cover, and solar insolation.

During the summer months, unstable atmospheric conditions occur nearly 40 percent of
the time due to strong insolation, whereas unstable conditions occur only 18 percent of
the time in the winter months. Neutral conditions occur most frequently during the winter
months due to the higher wind speeds and lower temperatures in this season. The
occurrence of stable conditions is nearly uniform throughout the year, with a maximum

occurrence of approximately 47 percent in the fall.

MIXING HEIGHT. An important parameter which describes the regional dispersion
capability of the atmosphere is mixing height. Mixing height is simply the vertical extent of

the surface layer within which relatively vigorous mixing of pollutants takes place.

FPC/2000 Supplemental SCA
2374




Hines Energy Complex

Holzworth (1972) has compiled statistical summaries for mixing height at various locations
throughout the United States based on twice daily radiosonde measurements. The
abundance of moisture from the ocean around southern Florida creates high humidities
and low-level cloudiness that absorb heat and generally prevent the mixing height from
subsiding below 500 meters. Because mixing heights are dependent upon surface
temperatures, afternoon levels reach above 1,400 meters under intense solar insolation.
Lesser diurnal mixing height fluctuations occur at coastal stations in Florida, as compared

to inland locations, due primarily to moderating effects of the ocean.

The Tampa upper air station has been considered regionally representative of the site by
FDEP in previous applications, including the 1992 SCA. The Tampa data indicate that
the site area experiences mixing heights that are typical of or higher than large areas of
the eastern half of the United States. Thus, the site area experiences better than average
dispersion conditions. The Tampa upper air data for 1987 through 1991 were included as
part of the metecrological data input to the dispersion modeling evaluation of the Power

Block 2 air quality impacts discussed in Sections 6 and 7 of the PSD permit application.

2.3.7.2 Ambient Air Quality

REGIONAL AIR QUALITY

The Hines Energy Complex is located in an area that FDEP currently classifies as
attainment for all criteria pollutants. It is designated as Class I from a Prevention of
Significant Deterioration (PSD) standpoint. The nearest Class | area is the
Chassahowitzka National Wildemess Area, located approximately 118 km to the

northwest.
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Ambient air monitoring data are available that can be used to characterize the existing
conditions in the vicinity of the site. FDEP data from these monitors for 1997 are
summarized in Table 2.3.7-1. The nearest FDEP PM,, data are from Mulberry. These
data show that the maximum PM,, concentrations are well below National and Florida
Ambient Air Quality Standards (AAQS). In addition, historical Total Suspended
Particulate (TSP) data for Pok County (1992 SCA) indicate that existing PM,,

concentrations would also be well below the AAQS.

SO, concentrations have been measured by FDEP at Mulberry and Nichois. FDEP data
from 1999 show existing SO, concentrations at those nearby locations to be well below
the AAQS.

Ozone (O,) data are collected at two locations in Lakeland. FDEP data from 1999 show

existing O, concentrations in Lakeland are within the AAQS.

Ambient data for nitrogen oxides (NO,), carbon monoxide (CO), and lead (Pb) have been
collected by FDEP only in the Tampa and Sarasota metropolitan areas. ‘Given the rural
nature of the site, existing concentrations of these poliutants, which are usually
associated more closely with urban environments (since they are emitted primarily by

mobile sources), should be well below the applicable standards at the plant site.
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TABLE 2.3.7-1

REGIONAL 1999 AMBIENT AIR QUALITY DATA

POLLUTANT LOCATION SITE # CONCENTRATION (ug/m®)
S0, 3-HOUR | 24-HOUR ANNUAL
ARITHMETIC
MEAN
HIGH IND HIGH IND
HIGH HIGH
MULBERRY 121050010 183 | 136 50 50 18
NICHOLS 121052006 149 | 120 47 34 10
0, 1-HOUR
HIGH IND HIGH
LAKELAND 121056005 194 180
LAKELAND 121056006 202 198
TAMPA 120570081 235 228
TAMPA 120571035 233 208
TAMPA 120571065 251 220
PLANT CITY 120574004 228 192
NGO, ANNUAL ARITHMETIC MEAN
TAMPA 120570081 18
TAMPA 120571065 20
ST. PETERSBURG 121030018 12
CO 1-HOUR 8-HOUR
HIGH IND HIGH HIGH 2ND HIGH
TAMPA 120570063 10,300 9,730 6,070 5,380
TAMPA 120571035 4,690 3,200 2,520 1,830
TAMPA 120571070 6,980 6,640 4,460 3,780
PLANT CITY 120574004 4,120 2,750 1,720 1,490
PM,, 24-HOUR ANNUAL
ARITHMETIC
MEAN
HIGH 2ND BEIGH
MULBERRY 121050010 45 42 22
MULBERRY 121052006 50 50 22
Pb QUARTERLY ARITHMETIC AVERAGE
JAN/ APR/ JUL/ OCT/
MAR JUN SEPT DEC
TAMPA 120571066 0.42 0.41 0.42 1.02
TAMPA 120571073 0.27 0.17 0.13 0.07
TAMPA 120571074 0.03 0.08 0.03 0.01
Source: FDEP, 1999
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3.4 AR EMISSIONS AND CONTROLS
Power Block 2 will consist of an additional two natural gas-fired CC units capable of producing
approximately 530 MW (nominal). Specific information about these units is presented In the

Prevention of Significant Deterioration (PSD) application included as Appendix 10.1.5.

The remainder of this section will address the air emissions and controls for the proposed

development.

341 Air Emission Types and Sources

Following is a description of the sources and types of air emissions at the Hines Energy Compiex.

3411 Sources

The primary sources of air emissions for this proposed development are the two Siemens
Westinghouse combustion turbine (CT) units. The best available control technology (BACT) for

these sources is presented in Section 3.4.3.
3412 Emissions

Estimated maximum emissions from each of the air emission point sources noted in
Section 3.4.1.1 are tabulated in Table 3.4.1-1. The estimated emissions represent full load
operating conditions and are not inclusive of background ambient concentrations introduced into
the particular processes. It is anticipated that higher emission rates will occur for short periods of
time when a unit is started from a cold start or possibly during a malfunction. A comparison of the

significant emission rate thresholds given in the Table demonstrates that the project is subject to

FPC/2000 Supptemental SCA
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PSD BACT review for nitrogen oxides (NO,), sulfur dioxide (SO,), sulfuric acid mist (SAM), carbon
monoxide (CO), particulate matter (TSP and PMo) and volatile organic compounds (VOCs).

3413 Emissions Inventory

For source specific emissions, DEP Form 62-210.900(1), "Application For Air Permit - Long Form",
has been completed for Power Block 2, a copy of which is included in Appendix 10.1.5. These

emissions are based on a 100 percent capacity factor at full foad.

342 Air Emission Controls

The proposed control technologies and associated emission rates for the regulated pollutants
emitted from each of the primary sources on the site are tabulated in Table 3.4.2-1. A detailed
BACT analysis, including an economic evaluation, was performed and is presented in
Appendix 10.1.5, Section 4.0.

343 Best Available Control Technology (BACT)

This BACT discussion provides a preliminary "worst case" scenario of generation alternatives and
the corresponding analysis of the air quality control altematives for controlling pollutant emissions

from the Hines Energy Complex.

Under the federal Clean Air Act (CAA), BACT represents an emission limitation based on the
maximum degree of pollutant reduction determined on a case-by-case basis considering technical,
economic, energy, and environmental considerations. However, BACT cannot be less stringent
than the emission limits established by the applicable New Source Performance Standards

(NSPS) for stationary sources.
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This BACT analysis follows the general requirements of the EPA's draft "top down" BACT
guidance document, which requires that the BACT analysis start by assuming thé use of the most
stringent control alternative. Other less efficient emission control technologies are evaluated if this
most stringent altemative is determined to be technologically infeasible or unreasonable

considering economic, energy, and environmental factors.

As discussed in Section 3.4.1, the following regulated pollutants exceed the PSD significant

emission rate thresholds and are, therefore, subject to PSD review:

e Carbon Monoxide (CO)

+ Nitrogen oxides (NO,)

e Sulfur dioxide (SO;)

e Particulate (TSP and PMyg)

s Volatile organic compounds (VOC)
e Sulfuric acid mist (SAM}

Consequently, the BACT analysis for Power Block 2 presented in Appendix 10.1.5, Section 4.0,
addresses the control of emissions of these pollutants. Also included are discussions of the effects

of the BACT systems selected on the emissions of other regulated pollutants.
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344 Design Data for Control Equipment

Control equipment design information is included as part of the BACT analyses discussed in
Section 3.4.3. Pollutant emission rates and specific control technologies are summarized in Table

3.4.2-1.

The CC units will be designed to minimize NO, formation by the use of combustion controls, low
NO, burners and selective catalytic reduction (SCR). Water will be injected into the combustion
zones to lower combustion temperatures and limit NO, formation during oil firing. The annual
emissions of other regulated poliutants which might be emitted from the CC units in quantities
subject to PSD review (SO,, CO, particulate mattér [TSP/PMy), VOCs and SAM) will be controlied
by limiting the amount of fuel oil bumed annually, limiting the suifur content of the fuel, efficient

operation of the CC facility, and utilizing good combustion control of the units.

345 Design Philosophy

Air quality control system designs are determined based on conservative design parameters. The
parameters are developed to ensure that the air quality control system performance meets or
exceeds the requirements specified by state and federal regulatory NSPS. Critical equipment that
may affect the overall system reliability will have spare units in place to assure continuous
operation. In addition, the application of top-down BACT (ie, the evaluation of
technical/lengineering, economic, and environmental considerations) is used to determine
appropriate air emission control technologies. The BACT analysis, discussed in Section 3.4.3,

results in the selection of the best air quality controi system for the particular site.
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TABLE 3.4.11
MAXIMUM POTENTIAL ANNUAL EMISSIONS (530 MW)
AND PSD SIGNIFICANCE VALUES
Carbon Monoxide 744 100 Yes
Nitrogen Oxides 289 40 Yes
Sulfur Dioxide 137 40 Yes
Particulate Matter (PMy;) 121 15 Yes
Total Suspended Particulates (TSP) 121 25 Yes
Volatile Organic Compounds 57 40 Yes
Lead 0.02 0.6 No
Sulfuric Acid Mist (SAM) 21 7 Yes
* TPY = Tons per year for the proposed Power Block 2 projéct.
Basis: Annual Hours of Operation / CT

Load Ambient Temp. Gas Qil
NO, 100% 59°F 7,760 1,000
SO; 100% 59° F 7,760 1,000
TSP/PMyg 100% 59° F 7,760 1,000
Lead 100% 58° F 7,760 1,000
SAM 100% 59°F 7,760 1,000
CO 100% 59° F 4,760 1,000

60% 58° F 3,000 -
VOC 100% 59° F 4,760 1,000

60% 59°F 3,000 -

Source: Golder Associates, 2000.
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Table 3.4.2-1.
Summary of Proposed BACT Control Technologies and Emission Limits

Hines Energy Complex Power Block 2
(Siemens Westinghouse 501FD CTs)

R T Proposed BACT ~
A . . S ' Emission Limits3
S i e o ' R Concentration Mass
Politant __ Fuel _ Load(%) . Control Technology _ (ppim) (o)
TSPIPM1g  Gas Al Natural gas and limited use of 10%0 NA
low-sulfur fuel oil
Qil All Efficient and complete combustion 20%Db NA
CO Gas 100-65 Efficient and complete combustion 10 42
Qil 100-85 Efficient and complete combustion 30 106
Gas 60 Efficient and complete combustion 50 146
VOC Gas 100 Efficient and complete combustion 1.8 4.4
‘ Qil 100-65 Efficient and complete combustion 10 21
Gas 80-60 Efficient and complete combustion 3.0 7.5
NOy Gas 100-60 Use of dry low-NOy burners and SCR 3.5C 23
Qil 100-60 Water injection and SCR 15¢C 114
S02/SAM Gas/Oil All Natural gas and limited use of NA NA
low-sulfur fuel oil
a NOx is ppmvd at 15% O2 gas and oil; CO is ppmvd at 15% Op for gas and ppmvd for oil:
VOC is ppmvd at 15% O3 for gas and ppmvw for oil. Max emissions at 59°F compressor
inlet.

b Percent opacity, a surrogate for TSP/PM+g limits.

c Based on a 24-hr block (7:00 a.m. to 7:00 am.} weighted average based on load as

measured by CEMS.

Source: Golder Associates, 2000.

FPC/2000 Supplemental SCA

3.4-6




Hines Energy Complex

45 AIRIMPACT

451 Air Quality Impacts

During the construction period, unavoidable air pollutant emissions are likely to occur
from various_construction-related activities. The most prevalent construction emissions
are fugitive dust. However, minor emissions of nitrogen oxides (NO,), sulfur dioxide (SO,),
carbon monoxide {CO), particulate matter, and volatile organic compounds (VOCs) are
also likely during construction. Emissions of these poliutants generally are minimized

through standard control measures.

4511 Fugitive Dust

Fugitive dust is generally defined as natural and/or man-associated dusts that become
airborne due to the forces of wind or human activity. Construction-phase fugitive dust
emissions may be generated during site grading, excavation, vehicular activity, and

production activities at an on-site concrete batch plant.

The quantities of fugitive dust emitted by the site construction vehicular traffic will be
dependent on a number of factors, including the frequency of operations, specific
operations being conducted, weather, and soil conditions. During construction, dust
control measures will be used and will typically require moisture conditioning of the

construction areas and along the defined roadways between these areas.

FPC/2000 Supplemental SCA
4.5-1



Hines Energy Complex

45.1.2 Other Air Pollutant Emissions

It is anticipated that total gaseous emission.s during construction will be extremely small.
Potential sources of VOC emissions include evaporative losses associated with on-site
painting, refueling of construction equipment, and the application of adhesives and
waterproofing chemicals. The frequency and extent of these activities are limited and they

will have minimal impact on air quality.

Exhaust emissions from construction equipment will also contain small amounts of NO,,
S0,, CO, particulate matter, and VOCs resulting from incomplete combustion of fuel.
However, due to the nature of heavy-duty diesel-powered construction vehicles, which
allow for more complete combustion and iess volatile fuels than spark-ignited engines,

these emissions are relatively low.

Open burning will emit particulate matter, CO, hydrocarbons, sulfur oxides, and NO,.
Open burning of construction debris may occur if the composition of that debris consists
of wood products and other relatively clean-burning components. Pollutant emissions

from debris burning will depend upon the amount and moisture content of the debris.

4.5.2 Air Quality Control Methods

The impact of heavy construction activities and site preparation on air quality will be short
term and confined to the immediate vicinity of the construction activity. This is primarily
because most of the fugitive dust created by construction traffic and earth-moving
operations consists of relatively large particles. These large particles tend to settle quickly

rather than remain suspended for transport over long distances.
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Job site guidelines for minimizing emissions of fugitive dust from identifiable construction |

sources will include a combination of the following techniques (if applicable):

e Contractors will be instructed to comply with any applicable state and local
regulations governing o;ien-bodied trucks hauling sand, gravel, or soil
between on-site and off-site areas. This could include providing covers or
moistening the load with water and wheel washing to reduce dusting.

« Areas disturbed during construction will be stabilized by mulching or seeding
as soon as practicable.

« When construction occurs on bare ground, water (possibly together with
wetting agents) will be used as necessary to suppress dust.

o Temporary vehicular surfaces of crushed rock may be used in high traffic
areas. Areas not subject to heavy traffic or continual disturbance will be
wetted down using nontoxic substances to suppress dust.

e On-site concrete batch plants will be equipped with dust control systems that
effectively mitigate off-site impacts.

» Sandblasting operations will be located in isolated areas to minimize effects
on adjacent work areas. Protective covers will also be utilized where

practicable.

Only minor short-term air quality impacts are expected to result from open burning since
these operations will be conducted in compliance with Florida Division of Forestry air

pollution contro! regulations (Chapter 62-256 F.A.C.) which are applicable in rura! areas.

Because of the mitigative measures that will be employed, it is not expected that vehicular
emissions, fugitive dust, or smoke from open-burning operations will present any

significant air quality problems during the construction period.
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4.5.3 Ambient Air Quality Monitoring Program

Air quality monitoring for construction-related fugitive dust or other air pollutants is not
being proposed. Pericdic visual inspections of the job site will be conducted to ensure
compliance with guidelines for minimizing emissions of fugitive dust during construction of

the proposed facility.
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5.6 AIR QUALITY IMPACTS

5.6.1 Impact Assessment

The air quality impacts of Power Block 2 are fully discussed in Sections 6, 7, and 8 of the
PSD pemmit application provided as Appendix 10.1.5. Therefore, the analyses that
address these air quality impacts are not repeated in their entirety in this section. A

summary of the results of these analyses is presented in this section.

Air quality dispersion modeling analyses of the potential impacts of air emissions from the
proposed Power Block 2 were performed for those pollutants which had proposed
emissions greater than the PSD significant emission rates. Particulate Matter, SO,, NO,,
CO, and SAM. These analyses were performed to address compliance with AAQS and
PSD Class | and !l increments. For SAM, since there are no AAQS or PSD increments,
the maximum 24-hour average SAM impact for Power Block 2 was compared to the
ambient reference concentration (ARC) of 2.4 ug/m?® that the Florida DEP formerly used to

assess impacts for toxic air pollutants. The ARCs are no longer in effect for permitting

purposes.

For both natural gaé'—ﬂring and oil-firing conditions, the ISCST3 air dispersion model was
used to determine the maximum ambient air quality impacts for nine modeling scenarios
that covered the range of operating loads and air inlet temperatures that the combustion
turbines for Power Block 2 would likely experience. For each fuel, the nine modeling

scenarios were as follows:

o Baseload operations for air inlet temperatures of 20°F, 59°F, and 80°F (natural

gas-firing)/105°F (oil firing);
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* 80% load for 20°F, 59°F, 90°F (natural gas-firing)/105°F (oil firing); and
e 60% load (for natural gas-firing)/65% load (oil-firing) for 20°F, 59°F, and 90°F
(natural gas-firing)/105°F (oil firing).

Pollutant concentrations were predicted in a receptor grid containing more than 700
receptors that covered an area out to 50 kilometers from the site. Concentrations were
predicted using five years of surface and upper air meteorological data for the years 1987
through 1881 from the National Weather Service (NWS) stations in Tampa and Ruskin,
respectively. These data have been recommended and approved for use by the DEP in
previous air permit applications to address air quality impacts for proposed sources

locating in Polk County and adjacent counties.

In addition, poliutant concentrations were predicted at receptor locations placed at the
boundary of the Chassahowitzka National Wilderness Area (NWA), which is located
118 kilometers from the plant site and is the nearest PSD Class | area. At distances
beyond 50 km from a source, the EPA and FDEP currently recommend the CALPUFF
model for predicting impacts. The CALPUFF model is a long-range transport model that
was specifically developed for estimating the air quality impacts in areas that are more
than 50 km from a source. As a result, the CALPUFF model was used to address impacts
from Power Block 2 at the Chassahowitzka NWA.

The resu}té of the ISCST3 and CALPUFF modeling analyses are summarized in
Tables 5.6-1 and 5.6-2. In Table 5.6-1, the highest concentrations predicted for Power
Block 2 for each pollutant are compared to the corresponding PSD Class Il significance
levels, PSD Class il increments, and ambient air quality standards. In Table 5.6-2, the
highest concentrations predicted for Power Block 2 at the Chassahowitzka NWA are
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compared to the PSD Class | significance levels. As shown in these tables, the maximum
concentrations for all pollutants are predicted to be less than the EPA PSD significance
levels. Therefore, Power Block 2 will not have a significant impact on the ambient air
quality of central Florida. In addition, these modeling results demonstrate that the
maximum impacts predicted for Power Block 2 will not cause or contribute to an
exceedance of any PSD increments or ambient air quality standards. Finally, since the
impact of Power Block 2 on the Chassahowitzka NWA is less than significant and based
on a regional haze analysis performed, there will not be a significant impact to the visibility

. in the NWA.
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TABLE 5.6.1-1
SUMMARY OF MAXIMUM CONCENTRATIONS PREDICTED FOR POWER BLOCK 2 COMPARED TO THE PSD
CLASS i SIGNIFICANT IMPACT LEVELS

Pollutant | Averaging | Maximum PSD Class I ‘ '

. Period | Concentration Signifi cant PSP Class ll| Ambient Air' | Predicted Impact

! ‘Predicted for |Impact Level Increment Quality - - ;| Greater than the

Power Block 2 s {ugim3) | Standard{c) | PSD Significant

Aug/m3) - | E oo -
e (ug/m?) ol wemd) | impactLevet? -
" e I (YosiNo)
Carbon Monoxide |  1-Hour 34.9 2,000 N/A 40,000 No
- N/A
8-Hour 107 500 10,000 No
Nitrogen Dioxide Annual 0.098 1 25 100 No
Sulfur Dioxide 3-Hour 17.8 25 o12 1,300 No
24-Hour 4.9 5 91 260 No
Annual 0.038 1 20 No
60
Particulate Matter 24-Hour 3.0 5 30 150 No
(PM1g) (b Annual 0.039 1 17 50 No
Sulfuric Acid Mist 24-Hour 0.75 N/A N/A N/A N/A
{8)  Concentrations are the highest values for this analysis.

(b)  As a conservative approach, all project emissions of particulate matter were assurned to be in the form of Py,
(c) Florida AAQS, Rule 62-204.240
N/A = Not applicable

Source: Golder, 2000
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TABLE 5.6.1-2
SUMMARY OF MAXIMUM CONCENTRATIONS PREDICTED FOR POWER BLOCK 2
COMPARED TO THE PSD CLASS | SIGNIFICANT IMPACT LEVELS

Source: Golder, 2000

Pollutant “Averaging Maximum PSD Predicted Impact’
Per.ilo‘t_i“ | Conceﬂntration Class | ) . -Greater than the
Predicted for o | PSD Significant
e Significant: |- .
POW&I“ Block 2 Impact lmpact Level?
(ugim’) . .
. R Level (Yes/No)
: i y .. (umms} n‘ T - '
Sulfur Dioxide (SOQ,) 3-Hour 0.46 1.0 NO
24-Hour 0.12 02 NO
Annual 0.0014 0.1 NO
Particulate Matter 24-Hour 0.033 0.3 NO
(PMo)
Annual 0.0010 0.2 NO
Nitrogen Dioxide (NO,) Annual 0.0013 0.1 NO
{a) Concentrations are the highest values for this analysis.
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10.1.5 Prevention of Significant Deterioration Permit Application

Following is a copy of the Prevention of Significant Deterioration (PSD) permit
application for Power Block 2 submitted to the DEP pursuant to requirements of

the Federal Clean Air Act.

FPC/2000 Supplemental SCA



PSD PERMIT APPLICATION
FOR
FLORIDA POWER CORPORATION

HINES ENERGY COMPLEX
POWER BLOCK 2

JUNE 2000

Florida Power Corporation
One Power Plaza
263 13" Ave. South
St. Petersburg, Florida 33701

PSD Permit Application June 2000
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APPLICATION FORMS

PSD Permit Application June 2000




Department of
Environmental Protection

Division of Air Resources Management

APPLICATION FOR AIR PERMIT - TITLE V SOURCE
See Instructions for Form No. 62-210.900(1)

I. APPLICATION INFORMATION

Identification of Facility

1. Facility Owner/Company Name:
Florida Power Corpeoration

2. Site Name:
Hines Energy Complex

Facility Identification Number: [ X ] Unknown

2

4. Facility Location:
Street Address or Other Locator: County Road 555; 2.5 miles South of CR 640

City: Bartow County: Polk Zip Code: 33830
5. Relocatable Facility? 6. Existing Permitted Facility?
[ ] Yes [X] No [X]Yes [ ] No

Application Contact

1. Name and Title of Application Contact:
J. Michael Kennedy, Manager Air Programs

2. Application Contact Mailing Address:
Organization/Firm:  Florida Power Corporation

Street Address:  One Power Plaza, 263-13th Ave 8

City: St Petersburg State: FL Zip Code: 33701-5511
3. Application Contact Telephone Numbers:
Telephone: (727 ) 826 - 4334 Fax: (727 ) 826- 4216

Application Processing Information (DEP Use)

1. Date of Receipt of Application: /) "51‘/"(/0 :

2. Permit Number: /Orj"‘ /43 (/_Uol%,ﬁ é

3. PSD Number (if applicable): PS@"FL-' 2 4@

4. Siting Number (if applicable): p A. ?9 ,39‘)

DEP Form No. 62-210.900(1) - Form T 9837576 Y/F2/TV

Effective: 2/11/99 1 5/26/00




Purpose of Application

Air Operation Permit Application

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

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

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

Current construction permit number:

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

. Current construction permit number:

Operation permit number to be revised:

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

Operation permit number to be revised/corrected:

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

Operation permit number to be revised:

Reason for revision:

Air Construction Permit Application

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

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

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

DEP Form No. 62-210.900(1) - Form . : 9837576Y/F2/TV
Effective: 2/11/99 2 5/26/00




Owner/Authorized Representative or Responsible Official

1.

Name and Title of Owner/Authorized Representative or Responsible Official:
W. Jeffrey Pardue, Director Environmental Services Department

Owner/Authorized Representative or Responsible Official Mailing Address:
QOrganization/Firm: Fiorida Power Corporation

Street Address: One Power Plaza, 263-13th Ave S
City: St Patersburg State: FL Zip Code: 33701-5511

Owner/Authorized Representative or Responsible Official Telephone Numbers:
Telephone: (727 ) 826 - 4301 Fax: (727) 826 - 4216

Owner/Authorized Representative or Responsible Official Statement:

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

. 7ot

Si gna:mre Date

* Attach letter of authorization if not currently on file.

Professional Engineer Certification

1.

Professional Engineer Name: Kennard F. Kosky
Registration Number: 14996

Professional Engineer Mailing Address:
Organization/Firm: Golder Associates Inc.

Street Address: 6241 NW 23rd Street, Suite 500
City: Gainesviile State: FL Zip Code: 32653-1500

(%]

Professional Engineer Telephone Numbers:
Telephone: (352) 336 - 5600 Fax: (352 ) 336 - 6603

DEP Form No. 62-210.900(1) - Form " ' ' 9837576Y/F2/TV

Effective: 2/11/99

5/26/00
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4. Professional Engineer Statement:
I the undersigned, hereby certify, except as particularly noted herein*, that:

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

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

If the purpose of this application is to obtain a Title V source air operation permit (check
here [ ], if s0), 1 further certify that each emissions unit described in this Application for
Air Permit, when properly operated and maintained, will comply with the applicable
requirements identified in this application to which the unit is subject, except those
emissions units for which a compliance schedule is submitted with this application.

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

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

7/&%/17’&/(/’7/44/ //@2% J0C o

Signature - Date /

(seal) 255

* Attach any exception to certification statement.

DEP Form No. 62-210.900(1) - Form 9837576Y/F2/TV
Effective: 2/11/99 4 5/15/00




Scope of Application

Emissions Permit Processing
Unit ID Description of Emissions Unit Type Fee

— CT-1; Power Block 2 AC1A

— CT-2; Power Block 2 AC1A

Application Processing Fee

Check one: [ ] Attached - Amount: $:

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

Effective: 2/11/99

[ X ] Not Applicable

9837576Y/F2/TV
5/26/00



Construction/Modification Information

1. Description of Proposed Project or Alterations:

Power Block 2 consists of two nominal 170 MW Siemens Westinghouse 501FD
combustion turbines (CTs), two unfired heat recovery steam generators (HRSGs), and
one 190 MW steam turbine; nominal rating of 530 MW combined cycle unit. See PSD
Application. Fee included with Site Certification Application.

2. Projected or Actual Date of Commencement of Construction: 01 Noy 2001

3. Projected Date of Completion of Construction: 01 Jul 2003

Application Comment

This application has been submitted and will be reviewed within the Florida Power Plant
Siting Act (PPSA). See PSD Application. Power Block 1 has permit PA-92-33; PSD-FL-
195A.

DEP Form No. 62-210.900(1) - Form ‘ ' ' 9837576Y/F2/TV
Effective: 2/11/99 6 5/26/00




. FACILITY INFORMATION

A. GENERAL FACILITY INFORMATION

Facilitv Location and Type

1.

Facility UTM Coordinates:

Zone: 17

East (km): 414.4

North (km): 3073.9

2. Facility Latitude/Longitude:
Latitude (DD/MM/SS): 27/ 47/ 19 Longitude (DD/MM/SS). 81/ 52/ 10
3. Govermmmental 4. Facility Status . Facility Major 6. Facility SIC(s):
Facility Code: Code: Group SIC Code:
0 c 49 4911
7. Facility Comment (limit to 500 characters):

Operation of Power Block 1 began in 1999.
combined cycle unit consisting of 2 CTs, 2 HRSG’s and 1 steam turbine. The CTs fire
natural gas with distillate oil as backup. The HRSGs are unfired. This application is for
the addition of Power Block 2, a nominal 530 MW combined cycle application. See PSD

Application.

Power Block 1 is a nominal 470 MW

Facility Contact

1.

Name and Title of Facility Contact:
Paul Crimi, Plant Manhager

Facility Contact Mailing Address:

Organization/Firm: Hines Energy Complex
Street Address: 7700 County Road 555
State: FL

City: Bartow

Zip Code: 33830

. Facility Contact Telephone Numbers:

Telephone: (863 ) 519 - 6101

Fax: (863 )

5§19 - 6110

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

9837576Y/F2/TV
5/26/00



Facility Regulatory Classifications

Check all that apply:

[ 1 Small Business Stationary Source? [ ] Unknown

1
2. [ X ] Major Source of Pollutants Other than Hazardous Air Pollutants (HAPs)?

{ 1 Synthetic Minor Source of Pollutants Other than HAPs?

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

[ ] Synthetic Minor Source of HAPs?

[ ] One or More Emission Units Subject to NESHAP?

[ ] Title V Source by EPA Designation?

3

4

5

6. [ X ] One or More Emissions Units Subject to NSPS?
7

8

9

Facility Regulatory Classifications Comment (limit to 200 characters):

Applicable NSPS is 40 CFR Part 60; Subpart GG.

List of Applicable Regulations

62-212.400, F.A.C. See PSD Application

DEP Form No. 62-210.900(1) - Form K ) ‘ 9837576 Y/F2/TV
Effective: 2/11/99 8 5/26/00




9. FACILITY POLLUTANTS

List of Pollutants Emitted

1. Pollutant | 2. Pollutant | 9. Requested Emissions Cap 4. Basisfor | 5. Pollutant
Emitted Classif. Emissions Comment
1b/hour tons/year Cap
Particulate Matter -
PM A Total
SO, A Sulfur Dioxide
NOy A Nitrogen Oxides
CcoO A Carbon Monoxide
Volatile Organic
vOC A Compounds
SAM A Sulfuric Acid Mist
DEP Form No. 62-210.900(1) - Form K ) - 0837576Y/F2/TV

Effective: 2/11/99 g 5/26/00




9. FACILITY SUPPLEMENTAL INFORMATION

Supplemental Requirements

9. Area Map Showing Facility Location:
[ X ] Attached, Document ID: Fig. 1-1; PSD[ ] Not Applicable [ ] Waiver Requested

9. Facility Plot Plan:
[ X ] Attached, Document ID: Fig. 2-1; PSD[ ] Not Applicable [ ] Waiver Requested

9. Process Flow Diagram(s):
[ X ] Attached, Document ID: Fig. 2-2; PSD[ ] Not Applicable [ ] Waiver Requested

9. Precautions to Prevent Emissions of Unconfined Particulate Matter:
[ X ] Attached, Document ID: PSD Appl. [ ] Not Applicable [ ] Waiver Requested

9. Fugitive Emissions Identification:
[ ] Attached, Document ID: [ X ] Not Applicable [ ] Waiver Requested

9. Supplemental Information for Construction Permit Application:
[ X ] Attached, Document ID: PSD Appl. [ ] Not Applicable

9. Supplemental Requirements Comment:

DEP Form No. 62-210.900(1) - Form ‘ ‘ ' 0837576Y/F2/TV
Effective: 2/11/99 10 5/26/00




Additional Supplemental Requirements for Title V Air Operation Permit Applications

9. List of Proposed Insignificant Activities;
[ ] Attached, Document ID: [ ] Not Applicable

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

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

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

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

9. Risk Management Plan Venfication:

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

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

9. Compliance Report and Plan:

[ ] Attached, Document ID: [ ] Not Applicable
9. Compliance Certification (Hard-copy Required):
[ ] Attached, Document ID: [ ] Not Applicable
DEP Form No. 62-210.900(1) - Form K ) : 9837576Y/F2/TV
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Emissions Unit Information Section 1 of 2 CT-1 - Power Block 2

9. EMISSIONS UNIT INFORMATION

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

9. GENERAL EMISSIONS UNIT INFORMATION
(All Emissions Units)

Emissions Unit Description and Status

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

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

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

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

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

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

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

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

CT-1; Power Block 2

4. Emissions Unit Identification Number: [ ]I NoID
ID: [ X ] ID Unknown
9. Emissions Unit | 9. Initial Startup 9. Emissions Unit Major | 8. Acid Rain Unit?
Status Code: Date; Group SIC Code: [X]
C 49

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

Siemens Westinghouse 501 FD combustion turbine firing natural gas with distillate oii
back-up.

DEP Form No. 62-210.900(1) - Form ‘ ’ : 9837576Y/F2/TV
Effective: 2/11/99 12 5/26/00




Emissions Unit Information Section 1 of 2 CT-1 - Power Block 2

Emissions Unit Control Equipment

1. Control Equipment/Method Description (Limit to 200 characters per device or method):
Dry Low NOy combustion-natural gas firing
Selective Catalytic Reduction (SCR) — natural gas firing/ distillate oil firing.

Water Injection - distillate oil firing

2. Control Device or Method Code(s): 25, 65, 28

Emissions Unit Details

1. Package Unit:

Manufacturer: Siemens Westinghouse Model Number: 501 FD
2. Generator Nameplate Rating: 170 MW
3. Incinerator Information:
Dwell Temperature: °F
Dwell Time: seconds
Incinerator Afterburner Temperature: °F
DEP Form No. 62-210.900(1) - Form ‘ ‘ : 9837576Y/F2/TV
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Emissions Unit Information Section 1 of 2 CT-1 - Power Block 2

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

Emissions Unit Operating Capacity and Schedule

1. Maximum Heat Input Rate: 1,830 mmbBty/hr
2. Maximum Incineration Rate: Ib/hr tons/day
3. Maximum Process or Throughput Rate:
4. Maximum Production Rate:
5. Requested Maximum Operating Schedule:
hours/day days/week
weeks/year 8,760  hours/year

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

Heat input is HHV with natural gas; heat input at 59°F turbine inlet temperature; MW
nominal rating.

DEP Form No. 62-210.900(1) - Form _ 9837576 Y/F2/TV

Effective: 2/11/99 14
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Emissions Unit Information Section 1 of 2 CT-1 — Power Block 2

C. EMISSIONS UNIT REGULATIONS
(Regulated Emissions Units Only)

List of Applicable Regulations

See Attachment HEC-EU1.-C

See PSD Application

DEP Form No. 62-210.900(1) - Form : ' 9837576Y/F2/TV
Effective: 2/11/99 15 5/26/00
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5/24/00
ATTACHMENT HEC-EU1-C
Applicable Requirements Listing
EMISSION UNIT ID: EU1
FDEP Rules:
Air Pollution Control-General Provisions:
62-204.800(7)(b)37. (State Only) - NSPS Subpart GG
62-204.800(7)(c) (State Only} - NSPS authority
62-204.800(7)(d)(State Only) - NSPS General Provisions
62-204.800(12) (State Only) - Acid Rain Program
62-204.800(13) (State Only) - Allowances
62-204.800(14) (State Only) - Acid Rain Program Monitoring
62-204.800(16) (State Only) - Excess Emissions (Potentially applicable over term
of permit)
Stationary Sources-General:
62-210.650 - Circumvention; EUs with control device
62-210.700(1) - Excess Emissions;
62-210.700(4) - Excess Emissions; poor maintenarnce
62-210.700(6) - Excess Emissions; notification
Acid Rain:
62-214.300 - All Acid Rain Units (Applicability}
62-214.320(1}{a),(2} - All Acid Rain Units (Application Shield)
62-214.330(1}{a) 1. - Compliance Options (if 214.430)
62-214.340 - Exemptions (new units, retired units)
62-214.350(2);(3);(6) - All Acid Rain Units (Certification)
62-214.370 - All Acid Rain Units (Revisions; coerrection;
potentially applicable if a need arises)
62-214.430 - All Acid Rain Units (Compliance Options-if
required)
Stationary Sources-Emission Standards:
62-296.320(4)(b)(State Only) - CTs/Diesel Units
Stationary Sources-Emission Monitoring {where stack test is required}:
62-297.310(1) - All Units (Test Runs-Mass Emission)
62-297.310(2)(b) - All Units (Operating Rate; other than CTs;no CT})
62-297.310(3) - All Units (Calculation of Emission)
62-297.310(4)(a) - All Units (Applicable Test Procedures;Sampling
time)

62-297.310(4)(b) - All Units (Sample Volume])




62-297.310(4)(c)
PM/H2S04/F)
62-297.310(4)(d)
62-297.310(4)(e)
62-297.310(5)
62-297.310(6)(a)
62-297.310(6)(c)
62-297.310(6)(d)
62-297.310(6)(e)
62-297.310(6)(f)
62-297.310(6)(g)
62-297.310(7)(a)1.
62-297.310(7)(a)2.
62-297.310(7)(a)3.
62-297.310(7)(a)4.a
62-297.310(7)(2)5.
62-297.310(7)(a)6.
62-297.310(7)(2)7.
62-297.310(7)(a)9.
62-297.310(7)(c)
62-297.310(8)

Federal Rules:

NSPS Subpart GG:
40 CFR 60.332(a)(1)
40 CFR 60.332(a)(3)
40 CFR 60.333

40 CFR 60.334
Gas)

40 CFR 60.335

NSPS General Requirements:

40 CFR 60.7(2)(1)
40 CFR 60.7(2)(2)
40 CFR 60.7(a)(3)
40 CFR 60.7(a}(4)

(Physical/Operational Cycle)

40 CFR 60.7(a)(5)
40 CFR 60.7(b)

9837576 Y\F2\WP\02HEC-EU1-C.doc
5/24/00

- All Units (Required Flow Rate Range-

- All Units (Calibration)
- All Units (EPA Method 5-only)
- All Units (Determination of Process Variables)
- All Units (Permanent Test Facilities-general)
- All Units (Sampling Ports)
- All Units (Work Platforms)
- All Units {Access)
- All Units (Electrical Power)
- All Units (Equipment Support)
- Applies mainly to CTs/Diesels
- FFSG excess emissions
- Permit Renewal Test Required
- Annual Test
- PM exemption if <400 hrs/yr
- PM FFSG semi annual test required if >200 hrs/yr
- PM quarterly monitoring if >100 hrs/yr
- FDEP Notification - 15 days
- Waiver of Compliance Tests {Fuel Sampling)
- Test Reports

- NOx for Electric Utility CTs

- NOx for Electric Utility CTs

- SO2 limits

- Monitoring of Operations (Custom Monitoring for

- Test Methods

- Notification of Construction

- Notification of Initial Start-Up

- Notification of Actual Start-Up
- Notification and Recordkeeping

- Notification of CEM Demonstration
- Notification and Recordkeeping

(startup/shutdown/malfunction)

40 CFR 60.7(c)

- Notification and Recordkeeping

(startup/shutdown /malfunction)

40 CFR 60.7(d)

- Notification and Recordkeeping

(startup/shutdown/malfunction)

40 CFR 60.7(f)
2 yrs)

- Notification and Recordkeeping (maintain records-




40 CFR 60.8(a)
40 CFR 60.8(b)
40 CFR 60.8(c}
40 CFR 60.8(e)
40 CFR 60.8({f)
40 CFR 60.11{a)
opacity)

40 CFR 60.11(b)
40 CFR 60.11(c)

startup/shutdown/malfunction)

40 CFR 60.11(d)
40 CFR 60.11{e)(2)
40 CFR 60.12

40 CFR 60.13(a)
40 CFR 60.13(c)
40 CFR 60.13(d)(1)
40 CFR 60.13(d){2)
40 CFR 60.13(e)
40 CFR 60.13(1)
40 CFR 60.13(h)

Acid Rain-Permits:
40 CFR 72.9(a)

40 CFR 72.9(b)

40 CFR 72.9(c}(1)
40 CFR 72.9(c)(2)

40 CFR 72.9(c)(3)(iii}

40 CFR 72.9(c)(4)
40 CFR 72.9(c)(5)
40 CFR 72.9(d}
40 CFR 72.9(e)
40 CFR 72.9(f)
40 CFR 72.9{(g)
40 CFR 72.20(a)
40 CFR 72.20(b)
40 CFR 72.20(c)
requirements

40 CFR 72.21

40 CFR 72.22

40 CFR 72.23

40 CFR 72.24
40 CFR 72.30(a)
40 CFR 72.30(b)(2)
40 CFR 72.30{c}
40 CFR 72.30(d)
40 CFR 72.31

9837576Y\F2\WP\02HEC-EU1-C.doc
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- Performance Test Requirements

- Performance Test Notification

- Performance Tests {representative conditions)
- Provide Stack Sampling Facilities

- Test Runs
- Compliance (ref. S. 60.8 or Subpart; other than

- Compliance (opacity determined EPA Method 9)
- Compliance (opacity; excludes

- Compliance (maintain air pollution control equip.)
- Compliance (opacity; ref. S. 60.8)
- Circumvention
- Monitoring (Appendix B; Appendix F)
- Monitoring (Opacity COMS)
- Monitoring (CEMS; span, drift, etc.)
- Monitoring (COMS; span, system check}
- Monitoring (frequency of operation)
- Monitoring (frequency of operation)
- Monitoring (COMS; data requirements}

- Permit Requirements
- Monitoring Requirements
- SO2 Allowances-hold allowances
- SO2 Allowances-violation
- SO2 Allowances-Phase II Units (listed)
- 8502 Allowances-allowances held in ATS
- SO2 Allowances-no deduction for 72.9(c}{1){i)
- NOx Requirements
- Excess Emission Requirements
- Recordkeeping and Reporting
- Liability
- Designated Representative; required
- Designated Representative; legally binding
- Designated Representative; certification

- Submissions
- Alternate Designated Representative
- Changing representatives; owners
- Certificate of representation
- Requirements to Apply (operate)
- Requirements to Apply (Phase [I-Complete)
- Requirements to Apply (reapply before expiration)
- Requirements to Apply {(submittal requirements)
- Information Requirements; Acid Rain Applications

3




40 CFR 72.32
40 CFR 72.33(b)
40 CFR 72.33(c)

40 CFR 72.33(d)
40 CFR 72.40(a)
40 CFR 72.40(b}
40 CFR 72.40(c}
40 CFR 72.40(d)
40 CFR 72.51

40 CFR 72.90

Allowances:

9837576Y\F2\WP\02HEC-EU1-C.doc
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- Permit Application Shield
- Dispatch System ID;unit/system ID
- Dispatch System ID;ID requirements

- Dispatch System ID;ID change

- General; compliance plan

- General; multi-unit compliance options

- General; conditional approval

- General; termination of compliance options
- Permit Shield
- Annual Compliance Certification

40 CFR 73.33(a), ()
40 CFR 73.35(c)(1)

- Authorized account representative
- Compliance: 1D of allowances by serial number

Monitoring Part 75:
40 CFR 75.4 - Compliance Dates;
40 CFR 75.5 - Prohibitions

40 CFR 75.10(a)(1)
40 CFR 75.10(2)(2)
40 CFR 75.10(a)(3)(iii)

- Primary Measurement; SO2;
- Primary Measurement; NOx;
- Primary Measurement; CO2; 02 monitor

40 CFR 75.10(b)
Requirements

40 CFR 75.10(c)
40 CFR 75.10(e)
40 CFR 75.10(f)
40 CFR 75.10(g)
40 CFR 75.11(d)
40 CFR 75.11(e)
40 CFR 75.12(a)
40 CFR 75.12(b)

40 CFR 75.13(b)
40 CFR 75.13(c)
40 CFR 75.14(c)
40 CFR 75.20(a)
Certification

40 CFR 75.20(b)

necessary)
40 CFR 75.20(c)

necessary)

40 CFR 75.20(d)
40 CFR 75.20(f)
40 CFR 75.21(a)

7/17/95-12/31/96)

40 CFR 75.21(c)

- Primary Measurement; Performance

- Primary Measurement; Heat Input; Appendix F

- Primary Measurement; Optional Backup Monitor
- Primary Measurement; Minimum Measurement
- Primary Measurement; Minimum Recording

- SO2 Monitoring; Gas- and Oil-fired units

- SO2 Monitoring; Gaseous firing

- NOx Monitoring; Coal; Non-peaking oil/gas units
- NOx Monitoring; Determination of NOx emission
rate; Appendix F

- CO2 Monitoring; Appendix G

- CO2 Monitoring; Appendix F

- Opacity Monitoring; Gas units; exemption

- Initial Certification Approval Process; Loss of

- Recertification Procedures (if recertification
- Certification Procedures (if recertification

- Recertification Backup/portable monitor

- Alternate Monitoring system

- QA/QC; CEMS; Appendix B (Suspended

- QA/QC; Calibration Gases
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40 CFR 75.21(d)
40 CFR 75.21(e)
40 CFR 75.21(f)
40 CFR 75.22

40 CFR 75.24

40 CFR 75.30(a)(3)
40 CFR 75.30(a)(4)
40 CFR 75.30(b)
backup menitor
40 CFR 75.30(c}
backup monitor
40 CFR 75.30(d)

40 CFR 75.30(e)

bypass/multiple stacks

40 CFR 75.31
CMS)

40 CFR 75.32
40 CFR 75.33
40 CFR 75.36
40 CFR 75.40
40 CFR 75.41
40 CFR 75.42
40 CFR 75.43
40 CFR 75.44
40 CFR 75.45
40 CFR 75.46
40 CFR 75.47
40 CFR 75.48
40 CFR 75.53
40 CFR 75.54(a)
40 CFR 75.54(b)
40 CFR 75.54(c)
40 CFR 75.54(d)
40 CFR 75.54(e)
40 CFR 75.54(f)
40 CFR 75.55(c)
40 CFR 75.55(e)
40 CFR 75.56
40 CFR 75.60
40 CFR 75.61

cert/recertification

40 CFR 75.62
40 CFR 75.63

Certification/Recertification

40 CFR 75.64(a)
submission

9837576Y\F2\WP\02HEC-EU1-C.doc
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- QA/QC; Notification of RATA
- QA/QC; Audits
- QA/QC; CEMS (Effective 7/17/96-12/31/96)
- Reference Methods
- Out-of-Control Periods; CEMS
- General Missing Data Procedures; NOx
- General Missing Data Procedures; SO2
- General Missing Data Procedures; certified

- General Missing Data Procedures; certified

- General Missing Data Procedures; SO2 (optional
before 1/1/97)
- General Missing Data Procedures;

- Initial Missing Data Procedures (new/re-certified

- Monitoring Data Availability for Missing Data
- Standard Missing Data Procedures
- Missing Data for Heat Input
- Alternate Monitoring Systems-General
- Alternate Monitoring Systems-Precision Criteria
- Alternate Monitoring Systems-Reliability Criteria
- Alternate Monitoring Systems-Accessability Criteria
- Alternate Monitoring Systems-Timeliness Criteria
- Alternate Monitoring Systems-Daily QA
- Alternate Monitoring Systems-Missing data
- Alternate Monitoring Systems-Criteria for Class
- Alternate Monitoring Systems-Petition
- Monitoring Plan ; revisions

- Recordkeeping-general

- Recordkeeping-operating parameter

- Recordkeeping-SO2

- Recordkeeping-NOx

- Recordkeeping-CO2

- Recordkeeping-Opacity

- General Recordkeeping (Specific Situations)

- General Recordkeeping (Specific Situations)
- Certification; QA/QC Provisions
- Reporting Requirements-General
- Reporting Requirements-Notification

- Reporting Requirements-Monitoring Plan
- Reporting Requirements-

- Reporting Requirements-Quarterly reports;
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5/24/00
40 CFR 75.64(b) - Reporting Requirements-Quarterly reports; DR
statement
40 CFR 75.64(c) - Rep. Req.; Quarterly reports; Compliance
Certification
40 CFR 75.64(d) - Rep. Req.; Quarterly reports; Electronic format
40 CFR 75.66 - Petitions to the Administrator (if required)
Appendix A-1 . - Installation and Measurement Locations
Appendix A-2. - Equipment Specifications
Appendix A-3. - Performance Specifications
Appendix A-4. - Data Handling and Acquisition Systems
Appendix A-5. - Calibration Gases
Appendix A-6. - Certification Tests and Procedures
Appendix A-7. - Calculations
Appendix B - QA/QC Procedures
Appendix C-1. - Missing Data; SO2/NOx for controlled sources
Appendix C-2. - Missing Data; Load-Based Procedure; NOx 8 flow
Appendix D - Optional SO2; Oil-/ gas-fired units
Appendix F - Conversion Procedures
Appendix H - Traceability Protocol
Acid Rain Program-Excess Emissions (these are future requirements):
40 CFR 77.3 - Offset Plans {future)
40 CFR 77.5(b) - Deductions of Allowances (future}
40 CFR 77.6 - Excess Emissions Penalties (SO2 and NOx;future)
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D. EMISSION POINT (STACK/VENT) INFORMATION
(Regulated Emissions Units Only)

Emission Point Description and Type

1. Identification of Point on Plot Plan or 2. Emission Point Type Code:
Flow Diagram? Fig 2-1 ' 1
3. Descriptions of Emission Points Compnising this Emissions Unit for VE Tracking (limit to
100 characters per point):
Exhausts through a single stack,
4. ID Numbers or Descriptions of Emission Units with this Emission Point in Common:
5. Discharge Type Code: 6. Stack Height: 7. Exit Diameter:
v 125  feet 18 feet
8. Exit Temperature: 9. Actual Volumetric Flow 10. Water Vapor:
190 °F Rate: %
1,009,487 acfm
11. Maximum Dry Standard Flow Rate: 12. Nonstack Emission Point Height:
dscfm feet
13. Emission Point UTM Coordinates:
Zone: 17 ' East (km): 414.4 North (km): 3073.9
14. Emission Point Comment (limit to 200 characters):
Temperature and flow for natural gas at 59°F turbine inlet; See Tables 2-1 and 2-2 in PSD
application.
DEP Form No. 62-210.900(1) - Form ‘ ' 0837576Y/F2/TV
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E. SEGMENT (PROCESS/FUEL) INFORMATION
(All Emissions Units)

Segment Description and Rate: Segment 1 of 2

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

Natural Gas
2. Source Classification Code (SCC): 3. SCC Units:
2-01-002-01 Million Cubic Feet
4. Maximum Hourly Rate: | 5. Maximum Annual Rate 6. Estimated Annual Activity
1.92 15,564 Factor:
7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:
1,030

10. Segment Comment (limit to 200 characters):

Based on 1,030 BTU/CF (HHV); maximum hourly at 20°F; annual at 59°F; turbine inlet
temperatures.

Segment Description and Rate; Segment 2 of 2

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

Distillate Fuel Qil

2. Source Classification Code (SCC): 3. SCC Units:
2-01-001-01 1,000 Gallons Used
4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
14.9 13,683 Factor:
7. Maximum % Sulfur; 8. Maximum % Ash: 9. Million Btu per SCC Unit:
141.2

10. Segment Comment (limit to 200 characters):

BTU based on HRV of 141.2 MMBtu/1,000 gallons. Aggregate fuel usage of 27,365,000
gallons per year requested for Power Block 2.

DEP Form No. 62-210.900(1) - Form 0837576Y/F2/TV
Effective: 2/11/99 17 5/26/00
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F. EMISSIONS UNIT POLLUTANTS

(All Emissions Units)
1. Pollutant Emitted | 2. Primary Control 3. Secondary Control | 4. Pollutant
Device Code Device Code Regulatory Code

PM EL

S0, EL

NOy 026 065 EL

co EL

voc EL

SAM EL
DEP Form No. 62-210.900(1} - Form - o 9837576Y/F2/TV
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Pollutant Detail Information Page 1 of 6 Particulate Matter - Total

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

Potential/Fugitive Emissions

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
PM
3. Potential Emissions: 4. Synthetically
64.8  Ib/hour 60.3  tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: Siemens Westinghouse, 2000 12\/[ ethod Code:

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

See Section 2.0 and Appendix A in PSD Application

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

Max Ib/hr for oil firing at 20°F turbine inlet; TPY at 59°F turbine inlet with 7,760 hrslyr-
gas; equivalent of 1,000 hrs/yr/CT-oil.

Allowable Emissions Allowable Emissions 1 of 2

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

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

L

10 % Opacity 7.3 Ib/hour 34.4 tons/year

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

EPA Method 2

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

Gas Firing: Ib/hr at 20°F turbine inlet; TPY for 8,760 hrs/yr at 59°F turbine inlet.

DEP Form No. 62-210.900(1) - Form - ' 9837576 Y/F2/TV
Effective: 2/11/99 19 5/26/00



Emissions Unit Information Section 1 of 2 CT-1 — Power Block 2

Pollutant Detail Information Page 1 of 6 Particulate Matter - Total

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

Potential/Fugitive Emissions

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
PM
3. Potential Emissions: 4. Synthetically
Ib/hour tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: Method Code:

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

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

Allowable Emissions Allowable Emissions 2 of 2

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

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

20% Opacity 64.8 1b/hour 29.8 tons/year

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

EPA Method 8

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

Qil firing: Ib/hr at 20°F turbine inlet; TPY equivalent of 1,000 hrs/yr/CT-oil at 59°F turbine
inlet,

DEP Form No. 62-210.900(1) - Form : ' 9837576Y/F2/TV
Effective: 2/11/99 19 5/26/00




Emissions Unit Information Section L of 2 CT-1 - Power Block 2

Pollutant Detail Information Page 2 of 6 Sulfur Dioxide

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

Potential/Fugitive Emissions

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
S0,
3. Potential Emissions: 4. Synthetically
105.6  lb/hour 68.4  tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ ]2 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: Siemens Westinghouse, 2000 lz\/Iethod Code:

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

See Section 2.0 and Appendix A in PSD Application

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

Max Ib/hr for oil firing at 20°F turbine inlet; TPY at 59°F turbine inlet; TPY at 59°F turbhine
inlet with 7,760 hrs/yr-gas; equivalent of 1,000 hrs/yr/CT-oil.

Allowable Emissions Allowable Emissions 1 of 2

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

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

Pipeline Gas 6 Ib/hour 22.4 tons/year

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

Fuel Sampling - Vendor

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

Gas Firing: Ib/hr at 20°F turbine inlet; TPY for 8,760 hrs/yr at 59°F turbine inlet.

DEP Form No. 62-210.900(1) - Form C  9837576Y/F2/TV
Effective: 2/11/99 19 5/26/00
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Pollutant Detail Information Page 2 of 6 Sulfur Dioxide

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

Potential/Fugitive Emissions

1. Pollutant Emitted: i 2. Total Percent Efficiency of Control:
SO,
3. Potential Emissions: 4. Synthetically
Ib/hour tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: Method Code:

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

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

Allowable Emissions Allowable Emissions 2  of 2

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

3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
0.05 % Sulfur Oil 105.6 lb/hour 48.6 tons/year

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

Fuel Sampling - Vendor

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

Oil Firing: Ib/hr at 20°F turbine inlet; TPY equivalent of 1,000 hrs/yr/CT-oil at 59°F turbine
inlet,

DEP Form No. 62-210.900(1) - Form R 9837576 Y/F2/TV
Effective: 2/11/99 19 | 5/26/00




Emissions Unit Information Section 1 of 2 CT-1 - Power Block 2

Pollutant Detail Information Page 3 of 6 Nitrogen Oxides

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

Potential/Fugitive Emissions

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
NOy
3. Potential Emissions: 4. Synthetically
116.9  Ib/hour 144.3  tons/year Limited? [X ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor; 7. Emissions
Reference: Siemens Westinghouse, 1998 E/Iethod Code:

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

Maximum Ib/hour based on oil-firing. See Section 2.0 and Appendix A in PSD
Application.

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

Max Ib/hr for oil firing at 20°F turbine intet; TPY at §9°F turbine inlet with 7,760 hrs/yr-
gas; equivalent of 1,000 hrs/yr/CT-oil.

Allowable Emissions Allowable Emissions 1 of 2

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

3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
3.5 ppmvd at 15% 0, 25.0 Ib/hour  101.2 tons/year

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

CEM; part 75; 24-hour block load-weighted average; 7 a.m. to 7 a.m.

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

Gas Firing: Ib/hr at 20°F turbine inlet; TPY for 8,760 hrs/yr at 59°F turbine inlet.

DEP Form No. 62-210.900(1) - Form K - 9837576 Y/F2/TV
Effective: 2/11/99 19 5/26/00
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Pollutant Detail Information Page 3 of 6 Nitrogen Oxides

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

Potential/Fugitive Emissions

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
NOy
3. Potential Emissions: 4. Synthetically
Ib/hour tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ J1 [ 12 [ 13 to tons/year
6. Emission Factor: , 7. Emissions
Reference: Method Code:

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

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

Allowable Emissions Allowable Emissions 2 of 2

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

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

(5]

15 ppmvd @ 15% O3 116.9 lb/hour 54.7 tons/year

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

CEM; Part 75; 24-hour block load-weighted average; 7 am. to 7 am.

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

Qil Firing: Ib/hr at 20°F turbine inlet; TPY equivalent of 1,000 hrs/yr/CT-oil at 59°F turbine
inlet,

DEP Form No. 62-210.900(1) - Form o 9837576 Y/F2/TV
- Effective: 2/11/99 19 5/26/00




Emissions Unit Information Section 1 of 2 CT-1 -~ Power Block 2

Pollutant Detail Information Page 4 of & Carbon Monoxide

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

Potential/Fugitive Emissions

1. Pollutant Bmitted: 2. Total Percent Efficiency of Control:
co
3. Potential Emissions: 4. Synthetically
154  lb/hour 372  tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions: :
[ 11 [ ]2 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: Siemens Westinghouse, 2000 IZVIEthOd Code:

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

See Section 2.0 and Appendix A in PSD Application

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

Max Ib/hr for gas firing at 60% load and 20°F turbine inlet; TPY at 59°F turbine inlet with
7,760 hrsfyrigas includes 3,000 hrs at 60% load; equivalent of 1,000 hrs/yr/CT-oil.

Allowable Emjksions Allowable Emissions 1 of 2

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

3. Requested Allowable Emissions and Units: 4. Equivalent Allowable Emissions;
10 ppmvd - Base Load/50 ppmvd at 60% load 154 1b/hour 340 tons/year

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

EPA Method 10 @ 15% O,

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

Gas Firing: |Ib/hr at 20°F turbine inlet 60% load; TPY for 5,760 hrs/yr (100% load) and
3,000 hours (60% load) at §9°F turbine inlet.

DEP Form No. 62-210.900(1) - Form ‘ ' - 9837576Y/F2/TV
Effective: 2/11/99 19 5/26/00




Emissions Unit Information Section 1 of 2 CT-1 ~ Power Block 2

Pollutant Detail Information Page 4 of 6 Carbon Monoxide

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

Potential/Fugitive Emissions

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
co
3. Potential Emissions: 4. Synthetically
1b/hour tons/year Limited? [ ]
5. Range of Estimated Fugitive Emisstons:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
: Method Code:
Reference:

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

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

Allowable Emissions Allowable Emissions 2 of 2

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

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

30 ppmvd 112 lb/hour §3 tons/year

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

EPA Method 10; Initial and Annual at Base Load

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

Qil Firing: [b/hr at 20°F turbine inlet; TPY equivalent of 1,000 hrs/yriCT-oil at 59°F turbine
inlet,

DEP Form No. 62-210.900(1) - Form K ' 9837576Y/F2/TV
Effective: 2/11/99 19 5/26/00
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6 Volatile Organic Compounds

EMISSIONS UNIT POLLUTANT DETAIL INFORMATION

(Regulated Emissions Units -

ive Emissions

missions-Limited and Preconstruction Review Pollutants Only)

1.

Pollutant Emitted:

2. Total Percent Efficiency of Control:

vVOC

3. Potential Emissions: 4. Synthetically
22 Ib/hour 284  tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ ]2 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: Siemens Westinghouse, 2000 gdéthOd Code:

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

See Section|2.0 and Appendix A in PSD Application
9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):

Max ib/hr fo

1 oil firing at 20°F turbine inlet; TPY at 59°F turbine inlet with 7,760 brslyr-gas
{100% and 60% loads); equivalent of 1,000 hrs/yr/CT-oil.

Allowable Emissions Allowable Emissions 1 of 2
1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions:
3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions.
1.8 ppmvd - Baseload/ 3 ppmvd - 60% load 5.3 ib/hour 20 tons/year
5. Method of Compliance (limit to 60 characters):
EPA Method 25A; at 15% O,
6. Aliowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

Gas Firing: Ib/hr at 60% load 20°F turbine inlet: TPY for 5,760 hrslyr (100% load) and

3,000 hrs (60% load) at §9°F turbine inlet.

DEP Form No. 6]

Effective: 2/11/99

-210.900(1) - Form

19

9837576Y/F2/TV
5/26/00
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Pollutant Detail Infoermation Page S of 6 Volatile Organic Compounds

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

Potential/Fugitive Emissions

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

vocC
3. Potential Emissions: 4. Synthetically
| Ib/hour tons/vear Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emisstons
R _ Method Code:
eference:

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

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

Allowable Emissions Allowable Emissions 2 of 2

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

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

Lt

10 ppmvw 22 lb/hour 10.5 tons/year

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

EPA Method 25A

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

Oil Firing: Ib/hr at 20°F turbine inlet; TPY equivalent of 1,000 hrs/yr/CT-oil at 59°F turbine
inlet.

DEP Form No. 62-210.900(1) - Form R ' 9837576Y/F2/TV
Effective; 2/11/99 19 5/26/00
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6 Sulfuric Acid Mist

Pollutant Detail Information Page

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

Potential/Fugitive Emissions

1. Poliutant Emitted: 2. Total Percent Efficiency of Control:

SAM

3. Potential Emissions: 4. Synthetically
16.2  lb/hour 10.5  tons/year Limited? [ )
5. Range of Estimated Fugitive Emissions:
[ ]1 ]2 [ 13 to tons/year
6. Emission Factor: 10% SO, 7. Emissions
Reference: Golder, 2000 g’leth"d Code:

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

Emission Factor is converted to SAM. See Section 2.0 and Appendix A in PSD

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

Max Ib/hr for oil firing at 20°F turbine inlet; TPY at 59°F turbine inlet with 7,760 hrs/yr-
gas; equivalent of 1,000 hrs/yr/CT-oil.

Allowable Emissions Allowable Emissions 1 of 2

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

3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
Pipeline Gas 0.9 Ib/hour 3.4 tons/year

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

Fuel Sampling - Vendor

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

Gas Firing: Ib/hr at 20°F turbine inlet; TPY for 8,760 hrs/yr at 59°F turbine inlet.

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

Effective: 2/11/99 19

9837576Y/F2/TV
5/26/00




Emissions Unit Information Section 1 of 2 CT-1 - Power Block 2

Pollutant Detail Information Page 6 of 6 Sulfuric Acid Mist

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

Potential/Fugitive Emissions

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
SAM
3. Potential Emissions: 4. Synthetically
lb/hour tons/year Limited? f ]
5. Range of Estimated Fugitive Emisstons:
[ 11 [ ]2 [ 13 to tons/year

6. Emission Factor: 7. Emissions

R . Method Code:

eference:

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

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

Allowable Emissions Allowable Emissions 2 of 2

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

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

0.05 % Sulfur oil 16.2 Ib/hour 7.44 tons/year

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

Fuel Sampiing - Vendor

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

Oil Firing: |b/hr at 20°F turbine inlet; TPY equivalent of 1,000 hrs/yr/CT-oil at 59°F turbine
inlet.

DEP Form No. 62-210.900(1) - Form K ' 9837576Y/F2TV
Effective: 2/11/99 19 . 5/26/00




Emissions Unit Information Section 1 of 2 CT-1 — Power Block 2

H. VISIBLE EMISSIONS INFORMATION
(Only Regulated Emissions Units Subject to a VE Limitation)

Visible Emissions Limitation: Visible Emissions Limitation 1 of 3

1. Visible Emissions Subtype: 2. Basis for Allowable Opacity:
VE10 [ ] Rule [ X 1 Other

3. Requested Allowable Opacity:
Normal Conditions: 10 % Exceptional Conditions: %
Maximum Period of Excess Opacity Allowed: min/hour

4. Method of Compliance:
EPA Method 9.

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

Gas Firing

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

Continuous Monitoring System: Continuous Monitor __ 1 of 2

1. Parameter Code: EM 2. Pollutant(s): NOy
3. CMS Requirement: [X ] Rule [ ] Other
4. Monitor Information:
Manufacturer: Not Yet Determined
Model Number: Serial Number:
5. Installation Date: 6. Performance Specification Test Date:

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

NOyx CEM required by 40 CFR Part 75. A carbon dioxide or oxygen monitor will be
included.

DEP Form No. 62-210.900(1) - Form : ' 9837576Y/F2/TV
Effective: 2/11/99 20 5/26/00




Emissions Unit Information Section 1 of 2 CT-1 - Power Block 2

H. VISIBLE EMISSIONS INFORMATION
{Only Regulated Emissions Units Subject to a VE Limitation)

Visible Emissions Limitation: Visible Emissions Limitation 2 of 3

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

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

4. Method of Compliance:
EPA Method 9.

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

Oil Firing

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

Continuous Monitoring System: Continuous Monitor 2 of 2

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

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

Parameter Code: WTF. Required by 40 CFR 60; Subpart GG; S5.60.334; oil firing.
Request NOx CEM in lieu of WTF monitoring

DEP Form No. 62-210.900(1) - Form K ' - 9837576Y/F2/TV
Effective: 2/11/99 20 5/26/00



Emissions Unit Information Section 1 of 2 CT-1 - Power Block 2

H. VISIBLE EMISSIONS INFORMATION
(Only Regulated Emissions Units Subject to a VE Limitation)

Visible Emissions Limitation: Visible Emissions Limitation 3 of 3

1. Visible Emissions Subtype: 2. Basis for Allowable Opacity:
VE99 { X ] Rule [ ] Other

3. Requested Allowable Opacity:
Normal Conditions: % Exceptional Conditions: 100 %
Maximum Period of Excess Opacity Allowed: 60 min/hour

4. Method of Compliance:

None

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

FDEP Rule 62-210.700({2); allowed for 2 hours {120 minutes) per 24 hours for startup,
shutdown and malfunction. .

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

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

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

DEP Form No. 62-2 10.900(1) - Form K . : 9837576Y/F2/TV
Effective: 2/11/99 20 5/26/00




Emissions Unit Information Section 1 of 2 CT-1 - Power Block 2

J. EMISSIONS UNIT SUPPLEMENTAL INFORMATION
(Regulated Emissions Units Only)

Supplemental Requirements

1. Process Flow Diagram
[ X ] Attached, Document ID: Fig 2-2 [ ] Not Applicable[ ] Waiver Requested

2. Fuel Analysis or Specification
[ X ] Attached, Document ID: Tab 2-4/2-5 [ ] Not Applicable[ ] Waiver Requested

3. Detailed Description of Control Equipment
[ X ] Attached, Document ID: Sec4.0 [ ] Not Applicable[ ] Waiver Requested

4. Description of Stack Sampling Facilities
[ X ] Attached, Document ID: PSD Appl. [ ] Not Applicable[ ] Waiver Requested

5. Compliance Test Report
[ ] Attached, Document ID:
[ ] Previously submitted, Date:

{ X ] Not Applicable

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

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

8. Supplemental Information for Construction Permit Applicaticn
[ X ] Attached, Document ID: PSD Appl. [ ] Not Applicable

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

10. Supplemental Requirements Comment:

DEP Form No. 62-210.900(1) - Form ‘ ' : 9837576Y/F2/TV
Effective: 2/11/99 21 5/26/00




Emissions Unit Information Section 1 of 2

CT-1 - Power Block 2

Additional Supplemental Requirements for Title V Air Operation Permit Applications

11. Alternative Methods of Operation

[

] Attached, Document ID: [ ] Not Applicable

12. Alternative Modes of Operation (Emissions Trading)

{

] Attached, Document ID: [ ] Not Applicable

13. Identification of Additional Applicable Requirements

{

] Attached, Document ID: [ ] Not Applicable

14. Compliance Assurance Monitoring Plan

(

] Attached, Document ID: [ ] Not Applicable

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

[

[

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

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

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

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

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

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

] Not Applicable

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 22

9837576Y/F2/TV
5/26/00




Emissions Unit Information Section 2 of 2 CT-2 - Power Block 2

OI. EMISSIONS UNIT INFORMATION

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

A. GENERAL EMISSIONS UNIT INFORMATION
(Al Emissions Units)

Emissions Unit Description and Status

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

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

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

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

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

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

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

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

CT-2; Power Block 2

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

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

Siemens Westinghouse 501 FD combustion turbine firing natural gas with distillate oil
back-up. S

DEP Form No. 62-210.500(1) - Form K : : 9837576Y/F2/TV
Effective: 2/11/99 12 5/26/00




Emissions Unit Information Section 2 of 2 CT-2 — Power Block 2

Emissions Unit Control Equipment

1. Control Equipment/Method Description (Limit to 200 characters per device or method):
Dry Low NOx combustion-natural gas firing
Selective Catalytic Reduction (SCR) — natural gas firing/ distillate oil firing.

Water Injection — distillate oil firing

2. Control Device or Method Code(s): 25, 65, 28

Emissions Unit Details

1. Package Unit:

Manufacturer: Siemens Westinghouse Model Number: 501 FD
2. Generator Nameplate Rating: 170 MW
3. Incinerator Information:
Dwell Temperature: °F
Dwell Time: seconds
Incinerator Afterburner Temperature: °F
DEP Form No. 62-210.900(1) - Form ‘ ' :  9837576Y/F2TV

Effective: 2/11/99 13 5/26/00




Emissions Unit Information Section 2 of _ 2

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

Emissions Unit Operating Capacity and Schedule

e —

CT-2 - Power Block 2

1. Maximum Heat Input Rate: 1,830 mmBtuhr
2. Maximum Incineration Rate: Ib/hr tons/day
3. Maximum Process or Throughput Rate:
4, Maximum Production Rate:
5. Requested Maximum Operating Schedule:
hours/day days/week
weeks/year 8,760  hours/year
6. Operating Capacity/Schedule Comment (limit to 200 characters):

Heat input is HHV with natural gas; heat input at 59°F turbine inlet temperature; MW
nominal rating.

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

Effective: 2/11/99 14

9837576Y/F2/TV

5/26/00



Emissions Unit Information Section 2 of 2 CT-2 - Power Block 2

C. EMISSIONS UNIT REGULATIONS
(Regulated Emissions Units Only)

List of Applicable Regulations

See Attachment HEC-EU1-C

See PSD Application

DEP Form No. 62-210.900(1) - Form o 9837576 Y/F2/TV
Effective: 2/11/99 15 5/26/00




Emissions Unit Information Section 2 of 2 CT-2 - Power Block 2

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

Emission Point Description and Type

1. Identification of Point on Plot Plan or 2. Emission Point Type Code:
Flow Diagram? Fig 2-1 1
3. Descriptions of Emission Points Comprising this Emissions Unit for VE Tracking (limit to
100 characters per point):
Exhausts through a single stack.
4. ID Numbers or Descriptions of Emission Units with this Emission Point in Common:
5. Discharge Type Code: 6. Stack Height: 7. Exit Diameter:
v 125  feet 19 feet
8. Exit Temperature: 9. Actual Volumetric Flow 10. Water Vapor:
180 °F Rate: %
1,008,487 acfm
11. Maximum Dry Standard Flow Rate: 12. Nonstack Emission Point Height:
dscfm feet
13. Emission Point UTM Coordinates:
Zone: 17 East (km). 4144 North (km):; 3073.9
14. Emission Point Comment (limit to 200 characters):
Temperature and flow for natural gas at 59°F turbine inlet; See Tables 2-1 and 2-2 in PSD
application. - ' -
DEP Form No. 62-210.900(1) - Form B ' : 0837576 Y/F2/TV

Effective: 2/11/99 16 5/26/00




Emissions Unit Information Section 2 of 2 CT-2 - Power Block 2

E. SEGMENT (PROCESS/FUEL) INFORMATION
(All Emissions Units)

Segment Description and Rate: Segment 1 of 2

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

Natural Gas
2. Source Classification Code (SCC): 3. SCC Units:
2-01-002-1 Million Cubic Feet
4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
1.92 15,564 Factor:
7. Maximum % Sulfur; 8. Maximum % Ash: 9. Million Btu per SCC Unit:
1,030

10. Segment Comment (limit to 200 characters)-

Based on 1,030 BTU/CF (HHV); maximum hourly at 20°F; annual at 59°F; turbine inlet
temperatures.

Segment Description and Rate: Segment 2 of 2

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

Distillate Fuel Qil

2. Source Classification Code (SCC): 3. SCC Units:
2-01-001-01 1,006 Gallons Used
4. Maximum Hourly Rate: | 5. Maximum Annual Rate: | 6. Estimated Annual Activity
14.9 13,683 Factor:
7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:
141.2

10. Segment Comment (limit to 200 characters):

BTU based on HHV of 141.2 MMBtu/1,000 gallons, Aggregate fuel usage of 27,365,000
gallons per year requested for Power Block 2.

DEP Form No. 62-210.900(1) - Form K ' : 9837576Y/F2/TV
Effective: 2/11/99 17 5/26/00




Emissions Unit Information Section 2 of 2 CT-2 - Power Block 2

F. EMISSIONS UNIT POLLUTANTS

(All Emissions Units)
1. Pollutant Emitted 2. Primary Control 3. Secondary Control | 4. Pollutant
Device Code Device Code Regulatory Code
PM EL
SO, EL
NOy 026 065 EL
cO EL
vocC EL
SAM EL
DEP Form No. 62-210.900(1) - Form : 9837576Y/F2/TV

Effective: 2/11/99 18 5/26/00
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of

Emissions Unit Information Section

1 6 Particulate Matter - Total

Pollutant Detail Information Page

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

Potential/Fugitive Emissions

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

PM
3. Potential Emissions: 4. Synthetically
64.8 lb/hour 60.3  tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: Siemens Westinghouse, 2000 gdethod Code:

Calculation of Emissions (limit to 600 characters):

See Section 2.0 and Appendix A in PSD Application

Poilutant Potential/Fugitive Emissions Comment (limit to 200 characters):

Max Ib/hr for oil firing at 20°F turbijne inlet; TPY at 59°F turbine inlet with 7,760 hrs/yr-
gas; equivalent of 1,000 hrs/yr/CT-oil.

Allowable Emissions Allowable Emissions 1 of 2

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions:
3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions-

10 % Opacity

7.3 Ib/hour 34.4 tons/year

- Method of Compliance (limit to 60 characters):

EPA Method 9

Gas Firing: lb/hr at 20°F turbine inlet; TPY for 8,

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

760 hrs/yr at §9°F turbine inlet.

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

Effective: 2/11/99 19

9837576Y/F2/TV
5/26/00
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Pollutant Detail Information Page 1 of 6 Particulate Matter - Total

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

Potential/Fugitive Emissions

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
PM
3. Potential Emissions: 4. Synthetically
Ib/hour tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions: ‘
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: Method Code:

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

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

Allowable Emissions Allowable Emissions 2 of 2

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

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

20% Opacity 64.8 |b/hour 29.8 tons/year

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

EPA Method 9

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

Oil firing: Ib/hr at 20°F turbine inlet; TPY equivalent of 1,000 hrs/yr/CT-oil at 59°F turbine .
inlet.

DEP Form No. 62-210.900(1) - Form K : 0837576Y/F2/TV
Effective: 2/11/99 19 5/26/00
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Pollutant Detail Information Page 2 of 6 Sulfur Dioxide

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

Potential/Fugitive Emissions

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
S0,
3. Potential Emissions: 4. Synthetically
105.6  lb/hour 68.4  tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ ]1 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: Siemens Westinghouse, 2000 I;/Iethod Code:

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

See Section 2.0 and Appendix A in PSD Application

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

Max Ib/hr for oil firing at 20°F turbine inlet; TPY at 59°F turbine inlet; TPY at 59°F turbine
inlet with 7,760 hrs/yr-gas; equivalent of 1,000 hrs/yr/CT-oil.

Allowable Emissions Allowable Emissions 1  of 2

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

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

Pipeline Gas 6 Ib/hour 22.4 tons/year

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

Fuel Sampling - Vendor

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

Gas Firing: Ib/hr at 20°F turbine inlet; TPY for 8,760 hrs/yr at 59°F turbine inlet.

DEP Form No. 62-210.900(1) - Form o 9837576 Y/F2/TV
Effective: 2/11/99 19 5/26/00
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Pollutant Detail Information Page 2 of 6 Sulfur Dioxide

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

Potential/Fugitive Emissions

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
S50,
3. Potential Emissions: 4. Synthetically
Ib/hour tons/year Limited? | ]
5. Range of Estimated Fugitive Emissions:
[ ]1 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: Method Code:

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

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

Allowable Emissions Allowable Emissions 2 of 2

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

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

0.05 % Sulfur Oil 105.6 Ib/hour 48.6 tons/year

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

Fuel Sampling - Vendor

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

Oit Firing: Ib/hr at 20°F turbine inlet; TPY equivalent of 1,000 hrs/yr/CT-oil at 59°F turbine
inlet,

DEP Form No. 62-210.900(1) - Form . - 9837576 Y/F2/TV
Effective: 2/11/99 19 5/26/00
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Pollutant Detail Information Page 3 of 6 Nitrogen Oxides

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

Potential/Fugitive Emissions

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
NOy
3. Potential Emissions: 4. Synthetically
116.9  Ib/hour 144.3  tons/year Limited? [X]
5. Range of Estimated Fugitive Emissions:
[ 11 [ ]2 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: Siemens Westinghouse, 1998 Iz\/Iethod Code:

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

Maximum Ib/hour based on oil-firing. See Section 2.0 and Appendix A in PSD
Application.

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

Max Ib/hr for oil firing at 20°F turbine inlet; TPY at 59°F turbine inlet with 7,760 hrsfyr-
gas; equivalent of 1,000 hrs/yr/CT-oil.

Allowable Emissions Allowable Emissions 1 of 2

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

3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
3.5 ppmvd at 15% O, 25.0 1b/hour 101.2 tons/year

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

CEM; part 75; 24-hour block load-weighted average; 7 a.m. to 7 a.m.

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

Gas Firing: Ib/hr at 20°F turbine inlet; TPY for 8,760 hrs/yr at 59°F turbine inlet.

DEP Form No. 62-210.900(1) - Form coo 9837576Y/F2/TV
Effective: 2/11/99 19 5/26/00
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Pollutant Detail Information Page 3 of & Nitrogen Oxides

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

Potential/Fugitive Emissions

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

NOy
3. Potential Emissions: 4. Synthetically
Ib/hour tons/year Limited? [ 1}
5. Range of Estimated Fugitive Emissions;
[ 11 [ 12 [ 13 to tons/year
6. Emssion Factor: 7. Emissions
Reference: Method Code:

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

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

Allowable Emissions Allowable Emissions 2

of 2

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions:
3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
15 ppmvd @ 15% O, 116.9 Ib/hour 54.7 tons/year
5. Method of Compliance (limit to 60 characters):
CEM; Part 75; 24-hour block load-weighted average; 7 am.to 7 am.
6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

Gil Firing: Ib/hr at 20°F turbine inlet; TPY equivalent of 1,000 hrs/yr/CT-oil at 59°F turbine

inlet.

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

9837576Y/F2/TV
5/26/00
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Pollutant Detail Information Page 4 of & Carbon Monoxide

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

Potential/Fugitive Emissions

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
co
3. Potential Emissions: 4. Synthetically
154  |b/hour 372  tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ ]1 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: Siemens Westinghouse, 2000 2![ethod Code:

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

See Section 2.0 and Appendix A in PSD Application

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

Max Ib/hr for gas firing at 60% load and 20°F turbine inlet; TPY at 59°F turbine inlet with
7,760 hrs/yr-gas includes 3,000 hrs at 60% load; equivalent of 1,000 hrs/yr/CT-oil.

Allowable Emissions A{lowable Emissions 1 of 2

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

3. Requested Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
10 ppmvd — Base Load/50 ppmvd at 60% load 154 lb/hour 340 tons/year

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

EPA Method 10 @ 15% O,

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

Gas Firing: Ib/hr at 20°F turbine inlet 60% load; TPY for 5,760 hrsiyr (100% load) and
3,000 hours {60% load) at 59°F turbine inlet.

DEP Form No. 62-210.900(1) - Form ‘ ’ 9837576Y/F2/TV
Effective: 2/11/99 19 5/26/00
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Pollutant Detail Information Page

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

Potential/Fugitive Emissions

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
co
3. Potential Emissions: 4. Synthetically
Ib/hour tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions;
11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: Method Code:
8. Calculation of Emissions (limit to 600 characters):
9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters);

Allowable Emissions Allowable Emissions 2

of 2
1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions:
3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
30 ppmvd 112 Ib/hour 53 tons/year
5. Method of Compliance (limit to 60 characters):
EPA Method 10; Initial and Annual at Base Load
6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

Oil Firing: Ib/hr at 20°F turbine inlet; TPY equivalent of 1,000 hrs/yr/CT-oif at 59°F turbine
inlet,

9837576Y/F2/TV
5/26/00

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

Effective: 2/11/99 19
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Pollutant Detail Information Page 5 of 6 Volatile Organic Compounds

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

Potential/Fugitive Emissions

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
voC
3. Potential Emissions: 4. Synthetically
22  lb/hour 284  tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ ]1 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: Siemens Westinghouse, 2000 Iz\/lethod Code:

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

See Section 2.0 and Appendix A in PSD Application

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

Max Ib/hr for oil firing at 20°F turbine inlet; TPY at §9°F turbine inlet with 7,760 hrs/yr-gas
(100% and 60% loads); equivalent of 1,000 hrs/yr/CT-oil.

Allowable Emissions Allowable Emissions 1 of 2

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

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

1.8 ppmvd - Baseload/ 3 ppmvd - 60% load 5.3 lb/hour 20 tons/year

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

EPA Method 25A; at 15% O,

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

Gas Firing: Ib/hr at 60% load 20°F turbine inlet; TPY for 5,760 hrsiyr (100% load) and
3,000 hrs {60% load) at 59°F turbine inlet.

DEP Form No. 62-210.900(1) - Form ‘ I 9837576 Y/F2/TV
Effective: 2/11/99 ' 19 5/26/00
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Pollutant Detail Information Page 5 of & Volatile Organic Compounds

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

Potential/Fugitive Emissions

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
voc
3. Potential Emissions: 4. Synthetically
Ib/hour tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions: _
{ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: Method Code:

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

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

Allowable Emissions Allowable Emissions 2 of 2

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

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

10 ppmvw 22 1b/hour 10.5 tons/year

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

EPA Method 25A

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

Oil Firing: Ib/hr at 20°F turbine inlet; TPY equivalent of 1,000 hrs/yr/CT-oil at 59°F turbine
inlet.

DEP Form No. 62-210.900(1) - Form S 9837576 Y/F2/TV
Effective: 2/11/99 19 5/26/00
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Pollutant Detail Information Page 6 of 6 Sulfuric Acid Mist

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

Potential/Fugitive Emissions

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
SAM
3. Potential Emissions: 4. Synthetically
16.2  Ib/hour 10.5 tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 10 % SO, 7. Emissions
Reference: Golder, 2000 IZVIethod Code:

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

Emission Factor is converted to SAM. See Section 2.0 and Appendix A in PSD
Application.

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

Max Ib/hr for oil firing at 20°F turbine inlet; TPY at 59°F turbine inlet with 7,760 hrs/yr-
gas; equivalent of 1,000 hrs/yriCT-oil.

Allowable Emissions Allowable Emissions 1 of 2

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

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

Pipeline Gas 0.9 lb/hour 3.4 tons/year

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

Fuel Sampling - Vendor

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

Gas Firing: Ib/hr at 20°F turbine inlet; TPY for 8,760 hrs/yr at 59°F turbine inlet.

DEP Form No. 62-210.900(1) - Form ‘ ' : 9837576Y/F2/TV
Effective: 2/11/99 19 5/26/00
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Pollutant Detail Information Page 6 of 6 Sulfuric Acid Mist

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

Potential/Fugitive Emissions

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
SAM
3. Potential Emissions: 4. Synthetically
Ib/hour tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ ]1 [ 12 [ 13 1o tons/year
6. Emission Factor: 7. Emissions
, Method Code:
Reference:

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

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

Allowable Emissions Allowable Emissions 2 of 2

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

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

0.05 % Sulfur oil 16.2 Ib/hour 7.44 tons/vear

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

Fuel Sampling - Vendor

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

Qil Firing: |b/hr at 20°F turbine inlet; TPY equivalent of 1,000 hrs/yr/CT-oil at 59°F turbine
inlet.

DEP Form No. 62-210.900(1) - Form ‘ : 9837576Y/F2/TV
Effective: 2/11/99 19 5/26/00




Emissions Unit Information Section 2 of 2 CT-2 - Power Block 2

H. VISIBLE EMISSIONS INFORMATION
(Only Regulated Emissions Units Subject to a VE Limitation)

Visible Emissions Limitation: Visible Emissions Limitation 1 of 3

1. Visible Emissions Subtype: 2. Basis for Allowable Opacity:
VE10 [ ] Rule [ X ] Other

3. Requested Allowable Opacity:
Normal Conditions: 10 % Exceptional Conditions: %
Maximum Period of Excess Opacity Allowed: min/hour

4. Method of Compliance:
EPA Method 9.

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

Gas Firing

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

Continuous Monitoring System: Continuous Monitor 1 of 2

1. Parameter Code: EM 2. Pollutant(s): NOy
3. CMS Requirement: [X ] Rule [ ] Other
4. Monitor Information:
Manufacturer: Not Yet Determined
Model Number: Serial Number:
5. Installation Date: 6. Performance Specification Test Date:

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

NOx CEM required by 40 CFR Part 75. A carbon dioxide or oxygen monitor will be
included.

DEP Form No. 62-210.900(1) - Form ‘ . 0837576Y/F2/TV
Effective: 2/11/99 20 : 5/26/00




Emissions Unit Information Section 2 of 2 CT-2 — Power Block 2

H. VISIBLE EMISSIONS INFORMATION
{Only Regulated Emissions Units Subject to a VE Limitation)

Visible Emissions Limitation: Visible Emissions Limitation 2 of 3

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

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

4. Method of Compliance:
EPA Method 9.

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

Oil Firing

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

Continuous Monitoring System: Continuous Monitor 2 of 2

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

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

Parameter Code: WTF. Required by 40 CFR 60; Subpart GG; $.60.334; oil firing.
Request NOx CEM in lieu of WTF monitoring

DEP Form No. 62-210.900(1) - Form ‘ ' 9837576Y/F2/TV
Effective: 2/11/99 20 5/26/00



Emissions Unit Information Section 2 of 2 CT-2 - Power Block 2

H. VISIBLE EMISSIONS INFORMATION
(Only Regulated Emissions Units Subject to a VE Limitation)

Visible Emissions Limitation: Visible Emissions Limitation 3 of 3

1. Visible Emissions Subtype: 2. Basis for Allowable Opacity:
VE99 [ X ] Rule [ ] Other

3. Requested Allowable Opacity:
Normal Conditions: % Exceptional Conditions: 100 %
Maximum Period of Excess Opacity Allowed: 60 min‘hour

4. Method of Compliance:

None

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

FDEP Rule 62-210.700(2); allowed for 2 hours {120 minutes) per 24 hours for startup,
shutdown and malfunction.

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

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

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

DEP Form No. 62-210.900(1) - Form L 9837576 Y/F2TV
Effective: 2/11/99 20 5/26/00




Emissions Unit Information Section 2 of 2

CT-2 — Power Block 2

J. EMISSIONS UNIT SUPPLEMENTAL INFORMATION

(Regulated Emissions Units Only)

Supplemental Requirements

1. Process Flow Diagram
[ X ] Attached, Document ID: Fig2-2 [ ] Not Applicable|

] Waiver Requested

2. Fuel Analysis or Specification
[ X ] Attached, Document ID: Tab 2-4/2-5 [ ] Not Applicable|

] Waiver Requested

Detailed Description of Control Equipment
[ X ] Arached, Document ID: Sec4.0 [ ] Not Applicable]

L)

} Waiver Requested

4. Description of Stack Sampling Facilities
[ X ] Attached, Document ID: PSD Appl. { ] Not Applicable |

] Waiver Requested

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

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

] Waiver Requested

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

] Waiver Requested

8. Supplemental Information for Construction Permit Application

[ X ] Attached, Document ID: PSD Appl. [ ] Not Applicable -

9. Other Information Required by Rule or Statute
[ X ] Attached, Document IID: PSD Appl. { 1 Not Applicable

10. Supplemental Requirements Comment:

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 21

9837576Y/F2/TV
5/26/00
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Additional Supplemental Requirements for Title V Air Operation Permit Applications

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

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

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

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

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

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

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

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

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

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

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

[ ] Not Applicable

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 22
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Hines Energy Complex

1.0 INTRODUCTION

Florida Power Corporation (FPC) has recently begun operation of Power Block 1,
470 megawatts (MW-nominal 500 MW) of combined cycle power generation at FPC's
Hines Energy Complex. The generating units are located in the southwest portion of Polk
County, about seven miles south-southwest of Bartow and five miles west-northwest of
Fort Meade (see Figure 1-1). Future generating units are to be brought on-line
sequentially, with the scheduling of units to match the estimated growth of demand
through the ultimate site capacity of up to 3,000 MW. The expansion of generating
capacity at the Hines Energy Complex will be accomplished using the most efficient
generating technology throughout the life of the project. This approach offers FPC
* maximum flexibility and cost control as both technology advances and electrical demand

increases.

Power Block 2 consists of two nominal 170 MW Siemens Westinghouse 501 FD
combustion turbines (CTs), two unfired heat recovery steam generators (HRSGs), and
one nominal 190 MW steam turbine generator (STG); i.e., a two-on-one configuration.
The total nominal rating for Power Block 2 is approximately 530 MW. Pipeline quality
natural gas will be utilized as the primary fuel with limited use of low sulfur fuel oil as the
back-up fuel. Among the advantages of this combined cycle (CC) technology are its fuel
flexibility, modularity, and efficiency. Because of the modularity of CC units, they can be
sized and built incrementally to match demand without losing the economy of scale.
Applications for the remaining site capacity will be submitted in the future, as appropriate.

The U.S. Environmental Protection Agency (EPA) has promulgated Prevention of
Significant Deterioration (PSD) regulations (40 CFR 51.166), which require a permit
review and approval for new or modified sources that increase air pollutant emissions
above specified threshold levels. These emission threshold levels will be exceeded for
several criteria pollutants during operation of Power Block 2. As a result, Power Block 2 is
subject to PSD review for these pollutants. The Federal PSD regulations are implemented
in Florida by the Florida Department of Environmental Protection (FDEP). FDEP's PSD
regulations are codified in Rule 62-212.400 F.A.C. The technical information and analysis
required by the federal and state PSD regulations are contained in this PSD permit
application. Although this document wili be an appendix to the Site Certification
Application (SCA) and only addresses Power Block 2, it has been prepared as a stand-
alone PSD permit application. The permit application is divided into eight major sections.

PSD Permit Application ) ) July 2000
1-1




Hines Energy Complex

Presented in Section 2.0 is a description of the facility, including air pollutant emissions
and stack parameters. Air quality review requirements and applicability are presented in
Section 3.0. The best available control technology (BACT) evaluation is presented in
Section 4.0. An ambient air quality monitoring data analysis is presented in Section 5.0,
and the air quality modeling methodology, the results of the air quality impact
assessment, and additional impacts analysis performed for the proposed project are
presented in Sections 6.0, 7.0, and 8.0, respectively. Section 9.0 contains a list of
references and materials cited.

PSD Permit Application July 2000
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Hines Energy Complex

2.1 GENERAL DESCRIPTION

The proposed Power Block 2 project will consist of the construction of approximately
530 MW of generation. The CC configuration consists of two CTs, two HRSGs, and one
steam turbine. In this “two-on-one” configuration, each of the two CTs are nominally rated
at 170 MW, and the steam turbine has a nominal rating of 190 MW. Each CT will be
served by a single HRSG, exhausting to an individual stack. There will be no HRSG
bypass stacks for simple cycle operation. Also, there will be no supplemental firing of the
HRSGs. The expected primary fuel is natural gas, with low sulfur fuel oil as a backup.

The CC units will utilize low sulfur fuel to limit sulfur dioxide (SO,) emissions and sulfuric
acid mist, selective catalytic reduction (SCR) to limit emissions of oxides of nitrogen
(NO,), and good combustion practices and clean fuels for the minimization of particulate
matter (PM/PM,,), carbon monoxide (CO), volatile organic compounds.(VOCs), and other
(trace metais) emissions. The proposed emission control techniques are described in
detail in Section 4.0 of this application.

22 PROPOSED SOURCE EMISSIONS AND STACK PARAMETERS

As the steam turbine is not a combustion source, estimated mass emissions are based
on operation of only the CTs. However, the exhaust gas characteristics reflect flow
through the HRSG (i.e., the characteristics reflect the impact of the steam turbine).
Therefore, the estimated stack emissions that are representative of the advanced CT
designs proposed for Power Block 2 are presented in Tables 2-1 and 2-2 for a 170 MW
CT unit (refer to Appendix A for detailed turbine performance and emissions data). The
exhaust parameters presented in these tables are reflective of the combined cycle
configuration. These tables cover the natural gas and fuel oil cases for three compressor
inlet temperatures: 1) the high temperature case of 105°F for oil and 90°F for gas, 2) the
ISO reference temperature case of 59°F and 3) the low temperature case that represents
the shaft fimit or the maximum physical output of the equipment, i.e., 20°F for oil/natural
gas. Maximum hourly emission rates for all pollutants, in units of pounds per hour (Ib/hr)
are projected to occur for operations at low compressor inlet temperature and base (100
percent) load operation. Maximum annual potential emission rates (after the application of
BACT) for the proposed sources with respect to regulated criteria air pollutants and
regulated non-criteria air pollutants are presented in Table 2-3.

PSD Permit Application July 2000
2-1
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Worst-case air quality impacts due to the proposed facility are a function of emission rate
and plume rise. Although it is not practical to model all possible operating scenarios for
the facility, a number of cases (combinations of operating conditions and fuel types) were
examined to represent the range that will occur during actual operations. The low (20°F)
and high (105°F oil/20°F gas) compressor inlet temperatures and a range of loads (100 to
60 percent for natural gas and 100 to 65 percent for oil) represent the range of
combustion turbine performance and emissions/exhaust characteristics that will occur
during normal operation. At high compressor inlet temperatures, the units cannot
generate as much power because of lower inlet air density. To compensate for a portion
of the loss of output (which can be on the order of 20 MW compared to referenced
temperatures), inlet cooling is proposed to be installed ahead of the combustion turbine
inlet. Therefore, the 59°F temperature case represents a conservative average
temperature condition for estimating annual emissions for Power Block 2, inclusive of
potential inlet cooling.

A review of the CT unit design information in Tables 2-1 and 2-2 indicates that the highest
criteria air pollutant emission rates (SO,, PM/PM,,, NO,, CO, and VOCs) occur when
burning fuel oil. Combustion of fuel oil also results in higher exhaust gas flow rates and
stack exit temperatures, which are directly related to plume rise. Although the highest
emission rates occur under the low compressor inlet temperature (20°F) condition, the
lowest exhaust gas volumetric flow rate for the CC units occurs under the 105°F ambient
temperature condition. Detailed discussion on the determination of worst-case impacts is
presented in Section 6.0 (Air Quality Modeling Methodology).

Typical fuel analyses for naturai gas and fuel oil are presented in Tables 24 and 2-5,
respectively. For oil firing, it is requested that an aggregate annual fuel usage for Power
Block 2 of 27,365,000 gallons be included as a permit condition. This equates to a
maximum of 1,000 hours per year per combustion turbine of generation at full load (59°

F).
2.3  SITE LAYOUT AND STRUCTURES

The site arrangement for the initial nominal 1,000 MW (combined Power Blocks 1 and 2)
is depicted in Figure 2-1. This configuration arrangement includes the existing 470 MW

PSD Permit Application July 2000
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CC unit, as well as the proposed 530 MW Power Block 2, each with two CTs, two
HRSGs, and one steam turbine. The four HRSG stacks are arranged in an east-west line.
The flow diagram for a single 265 MW CC unit is depicted in Figure 2-2.

Stack sampling facilities wilt be constructed in accordance with Rule 62-297.310(6) F.A.C.

PSD Permit Application July 2000
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Loy
it

o COMBUSTION TURBINE UNIT (170'MW) o
=ESTIMATED " PERFORMANCE ON NATURAL GAS

- 33 iw

CONDITIONS

Ambient Temperature (°F) 20 59 90
Ambient Relative Humidity (%) 60 60 60
Load Condition (%) 100 100 100
Maximum Heat Input Rate (MMBtu/hr)® 2,012 1,830 1,705

EMISSIONS (Ib/hr)

Carbon Monoxide (10 ppm at 15% O,) 45 42 37
Nitrogen Oxides (3.5 ppmvd at 15% O,)® 25.0 23.1 21.2
Sulfur Dioxide 56 51 4.8
Particulate Matter (PM.) 8.5 7.9 72 -
Opacity (%) 10 10 10
VOCs (1.8 ppmvd at 15% O,) 47 44 3.8
Lead Neg. Neg. Neg.
Sulfuric Acid Mist 0.9 0.8 0.7
STACK PARAMETERS

Stack Height (ft) 125 125 125
Stack Diameter (ft) 19.0 19.0 19.0
Stack Gas Temperature (°F) 190 190 190
Stack Gas Exit Velocity (ft/sec) 63.3 59.2 554
Notes: ™ Emission estimates based on manufacturer's data; see Appendix A

@ For CTs the heat-input rate is based on the higher heating value (HHV) of the
fuel (1,030 Btu/SCF, 23,345 Btu/lb).
®  Not corrected to ISO conditions.

VOCs = Volatile Organic Compounds Neg. = Negligible

Source: Seimens-Westinghouse, 2000

PSD Permit Application July 2000
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Lo TABLE22
- COMBUSTION TURBINE UNIT (170 MW)
ESTIMATED © PERFORMANCE ON FUEL OIL

Stack Gas Exit Velocity (ft/sec)

CONDITIONS

Ambient Temperature (°F) 20 59 105
Ambient Relative Humidity (%) 60 60 60
Load Condition (%) 100 100 100
Maximum Heat Input Rate (MMBtu/hr)® 2,100 1,932 1,707
EMISSIONS (ib/hr)

Carbon Monoxide (30 ppmvd) 112 106 91
Nitrogen Oxides (15 ppmvd at 15% O,) 116.9 109.4 96.7
Sulfur Dioxide 105.6 97.1 85.8
Particulate Matter (PM,,) 64.8 59.6 52.5
Opacity (%) 20 20 20
Volatile Organic Compounds (10 ppmvw) 22 21 19
Lead @ 0.022 0.021 0.018
Suluric Acid Mist 16 15 13
STACK PARAMETERS

Stack Height ft) 125 125 125
Stack Diameter (ft) 19.0 19.0 19.0
Stack Gas Temperature (°F) 270 270 270

69.4 67.0 60

Notes: (1) Emission estimates based on manufacturer's data; see Appendix A.
{2) For CTs the heat input rate is based on the higher heating value (HHV) of the fuel (19,892 Btu/b).

Source: Seimens—-Westinghouse, 2000

PSD Permit Application
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TABLE 2-3
MAXIMUM POTENTIAL ANNUAL EMISSIONS (530 MW)
AND PSD SIGNIFICANCE VALUES

Pollutant . Emissions | PSD Significant | psp Review
(TPY)® Emission Rate Required
(TPY) (Yes/No)

Carbon Monoxide 744 100 Yes
Nitrogen Oxides 289 40 Yes
Sulfur Dioxide 137 40 Yes
Particutate Matter (PM,,) 121 15 Yes
Total Suspended Particulates 121 25 Yes
Volatile Organic Compounds 57 40 Yes
Lead 0.02 0.6 No
Sulfuric Acid Mist 21 7 Yes
Mercury 0.001 0.1 No
MWC Organics (2, 3, 7, 8 TCDD) 75X 107 3.5X10° No
MWC Metals (Be & Cd) 0.007 15 No
MWC Gases (HCI) 0.4 40 No
Total HAPs 7.3 25° No
*TPY = Tons per year for the proposed Power Block 2 project.
Basis: Refer to Table A-25 in Appendix A. |
®Criteria for review under 112 g regulations for determination of MACT.
MWC = municipal waste combustor.

Source: Golder, 2000

PSD Permit Application July 2000
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TABLE 24

TYPICAL NATURAL GAS ANALYSIS

Carbon DIOdee
Ethane
Hexanes Plus
Iso-Butane
Methane
Nitrogen
Normal-Butane

Pentanes Plus

Propane
Total: 100.000
Specific Gravity (air at 1) 0.5782

i - _“.;',aﬂ?- l"u-o

Al

VAInormatons &
fa%%m\ e e

Heatlng Value (HHV)

Total Sulfur (Maximum)

130 Btu/cf

1 grain/100 SCF

Source: Florida Gas Transmission

PSD Permit Application
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TABLE 2-5
TYPICAL NO. 2 FUEL OIL ANALYSIS
. - - . T . PERCENT
NO.2DISTILLATEOIL ; - | = = (BY WEIGHT) .
Carbon Residue <0.01
Nitrogen 0.015°
Sulfur 0.05°
Ash 0.05%
Lower Heating Value: 17,280 Btu/lb
Higher Heating Value: 19,892 Btu/lb
a Emission guarantees based on these values.
° The sulfur content is the maximum, as required by permit.
Source: FPC, 1899
PSD Permit Application | July 2000
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Hines Energy Complex

3.0 AIR QUALITY REVIEW REQUIREMENTS AND APPLICABILITY

The following discussion pertains to the federal and state air regulatory requirements and
their applicability to Power Block 2. These regulations must be satisfied before the
proposed facility can be constructed and begin operation.

3.1 NATIONAL AND FLORIDA AMBIENT AIR QUALITY STANDARDS
(NAAQS/FAAQS)

The applicable federal and state ambient air quality standards are presented in Table 3-1
(PSD increments are also presented in Table 3-1, but discussed in Section 3.2.2). The
primary National Ambient Air Quality Standards and Fiorida Ambient Air Quality
Standards (NAAQS/FAAQS) were promulgated to protect the public health, and the
secondary NAAQS/FAAQS were promulgated to protect the public health and welfare
from any known or anticipated adverse effects associated with the presence of pollutants
in the ambient air. Polk County is an attainment area for all criteria pollutants, meaning
that existing ambient concentrations meet the allowable standards.

3.2 PSD REVIEW REQUIREMENTS

3.2.1 General Requirements

Under the federal and FDEP Prevention of Significant Deterioration (PSD) permit review
requirements, all major new or modified existing sources of air pollutants located in
attainment areas and regulated under the Clean Air Act (CAA) must be reviewed and
approved. A "major stationary source” is defined as any one of 28 specified source
categories which has the potential to emit 100 tons per year (TPY) or more, or any other
stationary source which has the potential to emit 250 TPY or more of any air pollutant
regulated under the CAA. Fossil fuelfired steam electric plants of more than
250 MMBtu/hr of heat input comprise one of the 28 specified source categories. As
Power Block 2 constitutes a modification to an existing major source, the proposed
project “potential to emit” is compared to the PSD significant emission rates (TPY). The
term "potential to emit" means the capability, at maximum design capacity, to emit a
pollutant after the application of control equipment. As presented earlier in Table 2-3, the
potential emissions from the proposed project will exceed the significance rates for all

PSD Permnit Application - July 2000
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criteria poliutants; therefore, the project is considered a modification to an existing major
stationary source and is subject to PSD review.

PSD review is used to ensure that significant air quality deterioration will not result from
the new or modified source located in an aftainment area. The PSD regulations are
contained in rule 62-212.400 F.A.C. Major sources and modifications are required to
undergo the following analyses under PSD for each air poltutant emitted where potential
emissions exceed the significant emission rates:

e A control technology analysis;

e An air quality impacts analysis; and

* An additional impacts analysis.
In addition to these analyses, a néw source must also be reviewed with respect to Good
Engineering Practice (GEP) stack height regulations (EPA, 1985a), New Source

Performance Standards (NSPS), and any applicable state emission standard as
discussed in Section 3.3. '

3.2.2 PSD Increments/Classifications

In promulgating the 1977 Clean Air Act (CAA) Amendments, Public Law 95-85, Congress
specified that certain increases above an air quality "baseline concentration” level for SO,
and TSP concentrations would constitute "significant deterioration." The magnitude of the
allowable increment depends on the classification of the area in which a new source (or
modification) will be located or have a significant impact. Three classifications were
designated based on criteria established in the CAA Amendments. Initially, Congress
designated PSD areas as Class | (international parks, national wilderness areas, and
memorial parks larger than 5,000 acres, and national parks larger than 6,000 acres) or as
Class Il (all areas not designated as Class I). No Class Il areas, which would allow
greater deterioration than Class |l areas, were designated. EPA subsequently
incorporated the requirements for classifications and area designation into the PSD

regulations.

PSD Permit Application July 2000
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On October 17, 1988, the EPA promulgated regulations to prevent significant
deterioration due to NO, emissions and established PSD increments for NO,
concentrations. The allowable PSD increments for SO,, TSP, and NO, are presented in
Table 3-1. The FDEP has adopted the EPA PSD classification scheme and the allowable
PSD increments for SO,, PM,,, and NO,.

The term “baseline concentration” is derived from federal and state PSD regulations and
denotes a concentration level corresponding to a specified baseline date and
contributions from certain additional baseline sources. The PSD regulations (40 CFR
51.166) define baseline concentration as the ambient concentration level which exists in
the baseline area at the time of the applicable baseline date. Emission increases after the
baseline date consume PSD increments. A baseline concentration is determined for each
pollutant for which PSD increments are promulgated and a baseline date is established.
The baseline concentration includes:

¢ The actual emissions representative of sources in existence on the applicable
baseline date; and

e The allowable emissions of major stationary sources which commenced
construction before January 6, 1975, for SO, and PM,, concentrations, or before
February 8, 1988, for NO, concentrations, but which were not in operation by the
applicable baseline date.

The air quality analysis results which demonstrate project compliance with these
requirements are presented in Section 7.0,

3.2.3 Control Technology

The control technology review requirements of the PSD regulations require that all
applicable federal and state emission limiting standards be met and that Best Available
Control Technology (BACT) be applied to control emissions from the source. The BACT
requirements apply to all applicable regulated and unregulated air pollutants for which the
increase in emissions from the source or modification exceeds significant emission rate.

PSD Permit Application - July 2000
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BACT is defined in rule 62-210.200 F.A.C. as:

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 energy,
environmental and economic impacts, and other costs, 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.

(a) If the Department determines that technological or economic limitations
on the application of measurement methodology to a particular part of an
emission 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.

(b} Each BACT detemination shall include applicable test methods or shall
provide for detemining compliance with the standard(s) by means which
achieve equivalent results.

The requirements for BACT were incorporated within the PSD framework in the 1977
CAA Amendments. The primary purpose of BACT is to minimize consumption of PSD
increments and thereby increase the -potential for future economic growth without
significantly degrading air quality. Guidelines for the evaluation of BACT can be found in
the draft "New Source Review Workshop Manual" (EPA, 1990b) and the draft "Top-Down
BACT Guidance Document' (EPA, 1990c). These guidelines were issued 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. The "top-down"
approach to BACT has been followed in this application. BACT is determined on a case-
-by-case basis, and BACT for a source in one area may not be the same for an identical
source located in another area. BACT analyses for the same types of emissions units and

PSD Permit Application July 2000
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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 proposed 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 proposed facility. BACT must, at a minimum, demonstrate compliance with NSPS
for a source (if applicable). An evaluation of the air pollution control techniques and
systems, including a cost-benefit analysis of alternative controi 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 these systems. A determination of BACT
is to be based on sound judgement, balancing environmental benefits with energy,
economic, and other impacts. Section4.0 presents the BACT discussion and
recommendations for this project.

3.24 Ambient Air Quality Monitoring Requirements

in accordance with the requirements of Rule 62-212.400(5)(f) F.A.C., any application for a
PSD permit must contain an analysis of ambient air quality monitoring data in the area
affected by the proposed major stationary source or major modification.

In accordance with Rule 62-212.400(5)(f)(2), ambient air monitoring for a period of up to
one year may be required to satisfy the PSD monitoring requirements. A minimum of four
months of data would be required. Existing data from the vicinity of the proposed source
may be utilized if the data meet certain quality assurance requiréments; otherwise,
additional data may need to be gathered.

However, the FDEP PSD regulations include an exemption which excludes or limits the
poliutants for which an ambient air quality analysis must be conducted (Rule 62-
212.400(3)(e)). This exemption states that a proposed major stationary source or major
modification from the monitoring requirements with respect to a particular pollutant if the
emissions increase of the pollutant from the source or modification would cause, in any

PSD Permit Application July 2000
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area, air quality impacts less than the de minimis air quality impact levels presented in
Table 3-2.

Ambient air quality monitoring data is discussed in Section 5.0 of this application.

3.2.5 Source Impact Analysis

A source impact analysis of air quality must be performed for a proposed major source
subject to PSD for each air pollutant for which the increase in emissions exceeds the
significant emission rate. The PSD regulations specifically require the use of atmospheric
dispersion models in performing air quality impact analysis, estimating basefine and future
air quality levels, and determining compliance with NAAQS/FAAQS and allowable PSD
increments. Reference EPA models must normally be used in performing the impact
analysis. Use of nonreference EPA models requires EPA's consultation and prior
approval. Guidance for the regulatory application of dispersion models is presented in the
U.S. EPA "Guideline on Air Quality Models (Revised)" (EPA, 1997). The modelling
methodology utilized for the source impact analysis is described in detail in Section 6.0 of
this application.

3.2.6 Additional Impacts Analysis

in addition to air quality impact analyses, the PSD regulations require analyses of the
impairment to visibility and the impacts on soils and vegetation that would occur as a
result of the proposed source. These analyses are to be conducted primarily for PSD
Class | areas. Impacts on air quality due to general commercial, residential, industrial, and
other growth related activities associated with the source must also be addressed. These
analyses are required for each pollutant emitted in significant quantities. Section 8.0 of
this application contains the additional impact analyses.

3.3 OTHER REQUIREMENTS
In addition to the requirements of the PSD program, any new or modified source of air

pollution must be reviewed with respect to the GEP stack height regulations (EPA,
1985a), the federal NSPS requirements, and any state-specific emission standards. '

PSD Permit Application July 2000
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3.3.1 Good Engineering Practice (GEP) Stack Height

The 1977 CAA Amendments require under Section 123 that the degree of emission
limitation required for control of any air pollutant not be affected by a stack height that
exceeds GEP, or any other dispersion technique. On July 8, 1985, EPA promulgated final
stack height regulations (EPA, 1985a).

The EPA's final stack height regulations define GEP stack height in part as the greater of:

(1) 65 meters, measured from the ground-level elevation at the base of the stack:
or

2) Hy=H+15L

where:
H, = GEP stack height, measured from the ground-level elevation at the
base of the stack;
H = Height of nearby structure(s) measured from the ground-level
elevation at the base of the stack; and
L = Lesserdimension, height or projected width of nearby structure(s).

The term "nearby" is defined by the GEP stack height regulations as a distance up to five
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 require that the stack height
credit used in modelling for determining compliance with NAAQS/FAAQS and PSD
increments not exceed the GEP stack height, the actual stack height may be greater. In
this case the proposed stacks for each unit is 125.0 feet (38.1 meters) above ground
level. This height does not exceed the de minimus GEP stack height of 65m. See
Section 6.7 of this application for a discussion of building downwash considerations for
this project.
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3.3.2 New Source Performance Standards (NSPS)

The CAA required the U.S. EPA to adopt standards of performance for new or modified
stationary sources of air poliution. To date, the U.S. EPA has adopted regulations for
approximately 80 stationary source categories. These regulations are contained in
40 CFR Part 60. A review of the regulations reveals that the Power Block 2 CC units are
subject to a specific NSPS. Any source subject to a specific NSPS is also subject to the
general provisions of 40 CFR 60 Subpart A.

3.3.21 General Provisions

The general provisions of the NSPS regulations are found in 40 CFR 60, Subpart A. The
general provisions specify the notification and record keeping requirements
(40 CFR60.7), compliance with standards and maintenance requirements
(40 CFR 60.11), and the monitoring requirements (40 CFR 860.13) for each affected
source,

3.3.2.2 Combined Cycle Units

NSPS for combined cycle units are covered in 40 CFR80 and potentially include:
Subpart Da - Standards of Perfornance for Electric Utility Steam Generating Units for
Which Construction is Commenced After September 18, 1978; in 40 CFR 60, Subpart Db
- Standards of Performance for Industrial-Commercial-Institutional Steam Generating
Units; and in 40 CFR 60, Subpart GG - Standards of Performance for Stationary Gas
Turbines. Because the steam generators associated with Power Block 2 (i.e., HRSGs) will
utilize only the waste heat from the combustion turbines, only the requirements of Subpart
GG and Subpart A will apply.

Subpart GG regulates the CC units as electric utility stationary gas turbines and
establishes emission limitations on both NO, and SO,. The NO, emission limitation is set

by the following equation:

STD = 0.0075 -(-{;—4) + F
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where:
STD = allowable NO, emissions (percent by volume at 15 percent oxygen
and on a dry basis).

Y = manufacturer's rated heat rate at manufacturers rated load
(kilojoules per watt hour) or actual measured heat rate based on
lower heating value of fuel as measured at actual peak load for the
facility. The value of Y shall not exceed 14.4 kilojoules per watt hour.

F = NOyemission allowance for fuel-bound nitrogen as defined below:

Fuel-bound nitrogen F (NO, percent by volume)
(percent by weight)
N<0.015 0
0.015<N<0.1 0.04(N)
0.1<N<0.25 0.004 + 0.0067(N-0.1)
N>0.25 0.005
where:
N = the nitrogen content of the fuel (percent by weight).

This results in an emission limitation of 113.5 parts per million on a dry volume basis
(ppmvd) at 15 percent oxygen for the proposed units when fired on natural gas and 112.7
ppmvd at 15 percent oxygen when fired on fuel oil. (These values do not include the
allowance for fuel-bound nitrogen). The SO, emission limitations are set at 150 ppmvd
corrected to 15 percent oxygen in the exhaust stream or a fuel sulfur content less than or
equal to 0.8 percent by weight.

40 CFR 60 Subparts Da, Db, and Dc are not applicable to the CC units since the HRSGs
will not be fired with any type of auxiliary fuel.
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3.3.23 Excess Emissions

The EPA has adopted general and specific recordkeeping and reporting requirements
relating to excess emissions in 40 CFR 60.7(b) and 40 CFR 60.334(c). The EPA
requirements specify maintaining records and submittal of a quarterly report (calendar
year) on excess emissions associated with start-ups, shutdbwns, malfunctions,
inoperative continuous emission monitoring systems, low water-to-fuel ratio, and fuel
sulfur content greater than 0.8% by weight. The reporting requirement includes submittal
of the quarterly report even when no excess emissions occur. EPA has not adopted any
specific time limits related to excess emissions from a CC unit, or from combustion turbine
units regulated under 40 CFR Part 60, Subpart GG.

3.3.3 State-Specific and General Emission Standards

In addition to federal requirements, FDEP has adopted specific and general emission
limiting and performance standards. These standards may be found in Rule 62-298,
F.A.C. The requirements of these standards must be met along with any federal PSD or
NSPS limitation or requirement.

3.3.31 General Emission Standards

The FDEP has adopted general particulate matter emission limits as well as general
pollutant emission limits (Rule 62-296.320, F.A.C.). These limits apply when no specific
emission standard is applicable.

3.3.3.2 Combined Cycle Units

Thé FDEP has not adopted any state-specific emission standards in Rule 62-296, F.A.C.
relating to the operation of a CC unit. The FDEP has adopted the NSPS requirements of
Subparts A and GG by reference in Rule 62-204.800, F.A.C. Based on the current FDEP
rules, the CC units must meet the NSPS requirements as discussed in Section 3.3.2.2. in
addition, a general opacity limit of less than 20 percent and a prohibition on emitting air
poliutants that cause or contribute to an objectionable odor apply.

PSD Permit Application July 2000

3-10




Hines Energy Complex

3.3.3.3 Excess Emissions

The FDEP has adopted standards relating to excess emissions in Rule 62-210.700,
F.A.C. The rule allows excess emissions resulting from startup, shutdown, or matlfunction
of any source as long as best operational practices are applied and the excess emissions
do not exceed 2 hours in any 24 hour period. Currently, the rule allows one exception
from the 2 hour limit and that is for existing fossil fuel steam generators. The FDEP can
authorize different excess emission parameters for other sources on a case-by-case
basis.

Based on the intended operation of the CC units, FPC requests that the FDEP consider
the operational variations of this equipment as well as the EPA's NSPS requirements on
excess emissions and set an allowable excess emissions level for Power Block 2 as
follows:

"Excess emissions from a combined cycle unit resulting from startup,
shutdown, fuel switch, or malfunction shall be permitted for up to four (4)
hours provided that best operational practices to minimize excess
emissions are adhered to and the duration of the excess emissions shall be
minimized."

PSD Permit Application July 2000
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3.4 SOURCE APPLICABILITY

3.4.1 Pollutant Applicability

The PSD regulations apply to the proposed generation project due to the attainment
status for the Polk County Site. Polk County and the surrounding counties are designated
as PSD Class Il areas for SO, PM,, and NO, The Polk County Site is located
approximately 118 km southeast of the Chassahowitzka National Wilderness Area
(NWA), the nearest PSD Class | area. The Chassahowitzka NWA is that portion of the
Chassahowitzka National Wildlife Refuge which has been officially designated as
wilderness.

Poliutant applicability for the proposed facilities is addressed in Sections 2.0 and 4.0 and
briefly summarized here. The proposed Power Block 2 project is considered to be a
modification to an existing major source under the PSD regulations. PSD review is
required for any regulated pollutant for which the net increase in emissions exceeds the
PSD significant emission rates presented in Table 2-5. As shown, the potential emissions
for the proposed facilities will exceed the PSD significant emission rates for the following
regulated pollutants: CO, NOy, SO,, PM,,, VOC, and sulfuric acid mist. The proposed
project is subject to PSD review for these pollutants.

3.4.2 Ambient Air Quality Monitoring

Based upon the net increase in emissions from the proposed facility presented in
Table 2-3, a PSD preconstruction ambient air monitoring analysis is required, as part of
the air quality impact analysis for CO, NO,, SO,, PM,,, O, (based on VOC emissions),
and sulfuric acid mist. However, if the net increase in a source's impact of a pollutant is
less than the de minimis air quality impact level, as shown in Table 3-2, then
preconstruction ambient air quality monitoring is not required for that pollutant. In addition,
if an acceptable ambient air monitoring method for the poliutant has not been established
by EPA, monitoring is not required.

Preliminary Dispersion modeling was performed to determine those pollutants which
could be exempted from the monitoring requirement. As verified by the revised modelling
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analysis described in Sections 6.0 and 7.0, the increases in air quality impacts are
predicted to fall below the de minimis impact levels presented in Table 3-2, therefore, pre-
construction monitoring is not required. The results for these pollutants are presented in
Section 5.0.
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Table 3-1. National and State AAQS Allowable PSD Increments, and Slgmflcant Impact Levels

_AAQS: (pglm3) PSD Increments
R L R . , (Hg/m®) .
Pollutant Averaging Time F’rlmary S Seconda_ry .- Florida Class| Class lI Significant Impact
RN L 3 Standard -Standard - - ' . Levels (ug/m?) ®
Particulate Matter® Annual Arithmetic Mean . 50 50 50 4 17 1
{(PM10Q) 24-Hour Maximum 150 150 150 8 30 5
Sulfur Dioxide Annual Arithmetic Mean 80 NA 60 2 20 1
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 43,000 NA NA 2,000
Nitrogen Dioxide Annual Arithmetic Mean 100 100 100 25 25 1
Ozone 8-Hour Maximum® 157 167 157 NA NA NA
Lead Calendar Quarter 1.5 1.5 1.5 NA NA NA
Arithmetic Mean
Note: Particulate matter {PM10) = particulate matter with aercdynamic 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.
¢ 0.08 ppm: achieved when 3-year average of 99" percentile is 0.08 ppm or less.
FDEP has not yet adopted these standards.
Sources: Federal Register, Vol. 43, No. 118, June 19, 1878,
40 CFR 50; 40 CFR 52.21.
Chapter 62-272, F.A.C.
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Table 3-2. PSD Slgnlf cant Emnss:on Rates and De Minimis Momtormg Concentratlons

- Significant | Emsss:on "De M:nams Mcmtonng

.Poﬂutant Regulated Under -;"’" - :Rate (TPY) " Concentration® (p,glm'-*)
Sulfur Dioxide NAAQS, NSPS 40 13, 24-hour
Particulate Matter NSPS 25 10, 24-hour
[PM(TSP))

Particulate Matter (PM10) NAAQS 15 10, 24-hour
Nitrogen Dioxide NAAQS, NSPS 40 14, annual
Carbon Monoxide NAAQS, NSPS 100 575, 8-hour
Volatiie Organic

Compounds (Ozone) NAAQS, NSPS 40 100 TPY®
Lead NAAQS 06 0.1, 3-month
Sulfuric Acid Mist NSPS 7 NM

Total Fluorides NSPS 3 0.25, 24-hour
Total Reduced Sulfur NSPS 10 10, t-hour
Reduced Sulfur NSPS 10 10, 1-hour
Compounds

Hydrogen Sulfide NSPS 10 0.2, 1-hour
Mercury NESHAP 0.1 0.25, 24-hour
MWC Organics NSPS 3.5x10% NM

MWC Metals NSPS 15 NM

MWC Acid Gases NSPS 40 NM

MSW Landfill Gases NSPS 50 NM

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

NAAQS
NM

NSPS
NESHAP
g/m?
MWC
MSw

National ambient air quality Standards.

No ambient measurement method established; therefore, no de minimis
concentration has been established.

New Source Performance Standards.

National Emission Standards for Hazardous Air Pollutants.

Micrograms per cubic meter.

Municipal waste combustor.

Municipal solid waste.

*  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.

¢ Any emission rate of these poliutants.

Sources; 40 CFR 52.21.
Rule 62-212.400
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4.0 BEST AVAILABLE CONTROL TECHNOLOGY ANALYSIS
41 INTRODUCTION

This section of the PSD application provides a detailed BACT analysis for the Hines
Energy Complex Power Block 2 installation of approximately 530 MW of combined cycle
(CC) generation. The CC units will consist of two CTs, two HRSGs, and one steam
turbine, termed a “two-on-one” configuration.

The project's potential annual emissions of the following regulated pollutants exceed the
PSD significant emission rate thresholds and are, therefore, subject to BACT review:

e Carbon Monoxide (CO)

e Nitrogen Oxides (NOy)

e  Sulfur Dioxide (S0O,)

e Particulate Matter (PM/PM,,)

e Volatile Organic Compounds (VOC)
e  Sulfuric Acid Mist (H,SO,)

This BACT analysis assumes that two CT units will be operating at an annual average
inlet temperature of 59°F and an ambient relative humidity of 60 percent. These
compressor inlet conditions represent a conservative estimate of annual average
emissions, and account for the potential use of inlet cooling for the two CTs. In order to
assure that conservatively high pollutant emission rates are used in the BACT analysis,
the CT units are assumed to operate for 8,760 hours per year. For evaluating BACT for
NO,, natural gas firing is assumed for 7,760 hours at 100 percent load and distillate oil
firing for 1,000 hours at 100 percent load (an aggregate of 29,365,000 gallons per year
based on 1,000 hours of operation per year for each CTs at full load) for evaluating BACT
for CO.

4.2 METHODOLOGY
This BACT éﬁalysis follows the general requirements of EPA's draft "top down" BACT

guidance document (EPA, 1990c), which requires that the BACT analysis start by
assuming the use of the most stringent control technology. Sources of information which
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were used to identify control altematives include:

¢« EPA's RACT/BACT/LAER Clearinghouse (RBLC) via the RBLC Information
System database;

e Recent FDEP BACT determinations for similar facilities;

« Vendor information; and

» Florida Power Corporation (FPC) experience for similar projects.

Of the control alternatives identified, the less efficient alternatives are evaluated if the
most stringent control technology is determined to be technologically infeasible or
unreasonable considering economic, energy, and environmental factors. The economic
analyses in this section are based on the procedures found in the Office of Air Quality
Planning and Standards (OAQPS) Control Cost Manual (EPA, 1990b).

The final step is the selection of a BACT emission limitation corresponding to the most
stringent, technically feasible control technology that was not eliminated based on energy,
environmental, or economic impacts.

As indicated in Section 2.2, Table 2-3, projected annual emission rates of NOx, CO,
VOCs, PM/PM10, SO2, and H2S04 mist for Power Block 2 exceed the PSD significance
rates and, therefore, are subject to a BACT analysis. Control technology analyses using
the top-down BACT method are contained in Section 4.4 for combustion products
(PM/PM10), Section 4.5 and 4.6 for products of incomplete combustion (CO and VOCs,
respectively), and Sections 4.7 and 4.8 for acid gases (NOx ,and SO2 and H2S04 mist,
respectively). '

4.3 STATE AND FEDERAL EMISSION STANDARDS

This section provides a summary of potentially applicable emission standards at the state
and federal level. The BACT emission limitations proposed for the Hines Energy Complex
Power Block 2 are all more stringent than the applicable federal and state standards cited
in the following summary.

FDEP emission standards for stationary sources are contained in Chapter 62-296,
Stationary Sources-Emission Standards, F.A.C. This chapter contains general emission
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standards for sources emitting PM (Rule 62-296.320, F.A.C.) that are applicable to the
Project. Visible emissions are limited to a maximum of 20 percent opacity pursuant to
Rule 62-296.320(4)(b), F.A.C. Emission standards applicable to sources located in non-
attainment areas are contained in Rules 62-296.500 (for ozone areas) and 62-286.700,
F.A.C. (for PM non-attainment areas). Because Power Block 2 is located in Polk County,
Florida, and because this county is designated attainment for all criteria pollutants, these
emission standards are not applicable. Finally, Rule 62-204.800, F.A.C., adopts federal
New Source Performance Standards (NSPS) and National Emission Standards for
Hazardous Air Pollutants (NESHAPS), respectively, by reference.

On the federal level, NSPS Subpart GG establishes emission limits for gas turbines that
meet certain criteria. The Power Block 2 CTs qualify as electric utility stationary gas
turbines and, therefore, are subject to the NOx and SO2 emission limitations of NSPS 40
CFR 60, Subpart GG, § 60.332(a)(1) and § 60.333, respectively. The proposed Hines
Energy Complex Power Block 2 has no applicable NESHAP requirements. In addition,
the total emissions of hazardous air pollutants (HAPs) are less than 10 tons per year for
any single HAP and less than 25 tons per year for all HAPs.  Therefore, mamimum
achievable control technology (MACT) review is not required.

4.4 BACT ANALYSIS FOR PM/PM,,

4.4.1 Potential Control Technologies

Several control technologies commonly used to limit emissions of PM include baghouses,
electrostatic precipitators (ESPs), wet scrubbers and mechanical collectors. The NSPS
for CT units does not establish an emission limit for particulate matter. Further, a review of
RBLC documents did not reveal any post-combustion particulate matter control
technologies being used on CC units. All determinations were based on the use of clean
fuels and good combustion practice.

The natural gas fuel to be used in the proposed CT units will contain only trace quantities
of noncombustible material. The use of low sulfur fuel oil, as a back-up fuel, will be
limited. In addition, the CTs proposed for Power Block 2 will use the latest combustor
technology to maximize combustion efficiency and minimize PM/PM10 emission rates. In
fact, the manufacturers standard operating procedures will ensure as complete
combustion of the fuel as possible.
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4.4.2 Proposed BACT Emission Limitations

Based on the above analysis, it is proposed that BACT for PM/PM10 emissions from the
CTs be the use of good combustion practices and clean fuels. The CTs will be fired
primarily with natural gas, with limited low sulfur fue! oil backup capability. FPC requests
that the use of fuel oil be limited to no more than 27,365,000 gallons per year. This
requested quantity is consistent with the current permit limit for Power Block 1 and is
based on an aggregate of 2,000 hours per year of operation between the two CTs at full
load and 59°F. Since the only technically feasible alternative is proposed to be BACT, an
economic and environmental analysis is not required and is not presented.

Due to the difficulties associated with stack testing exhaust streams containing very low
PM/PM10 concentrations and consistent with recent FDEP BACT determinations for CTs,
a visible emissions limit of 10/20 percent opacity for natural gasfuel oil is proposed as a
surrogate BACT limit for PM/PM10.

4.5 BACT ANALYSIS FOR CO

Carbon monoxide (CO) emissions result from the incomplete combustion of carbon and
organic compounds. CTs have inherently low CO emissions, which are categorized as
products of incomplete combustion of fossil fuels. High combustion temperatures,
adequate excess air, and good fuel/air mixing during combustion will minimize CO
emissions. Therefore, formation of CO is a function of the manufacturer's combustor
design. Because lower combustion temperatures will result in a decrease in oxidation
rates, emissions of CO will generally increase during turbine partial load conditions when
combustion temperatures are lower.

4.51 Potential Control Technologies

A search of the RBL.C was conducted for CO control determinations for natural gas fired
CTs. A summary of the results is presented in Table 4-1. There are two available
technologies for controlling CO from ‘gas turbines: (1) combustion process design and
good combustion practices and (2) oxidation catalysts.
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4511 Combustion Process Design

A combustor design based on high combustion temperatures, adequate excess air, and
good fuel/air mixing during combustion will minimize CO emissions. Therefore, this
control alternative is based on combustion chamber designs and operation practices
that improve the oxidation process and minimize incomplete combustion. Due to the
high combustion efficiency of CTs, CO emissions are inherently low.

45.1.2 Oxidation Catalysts

The oxidation catalyst process is based on a straight catalytic reaction requiring no
additives. The reactions and catalysts used (platinum based) are similar to the catalytic
oxidation technology used for automotive emission control. Products from the reaction
include carbon dioxide and water. Catalytic oxidation systems are capable of CO
reductions of between 50 and 80 percen{. However, this reduction potential will be greater
with higher initial concentrations of the pollutants.

4.51.3 Technical Feasibility

Combustion process design is considered to be technically feasibie for the proposed
CTs. Oxidation catalysts are susceptible to deactivation due to impurities present in the
exhaust gas stream. Arsenic, iron, sodium, phosphorous, and silica, which are present
in fuel oil, will all act as catalyst contaminants causing a reduction in catalyst activity
and removal efficiencies. In spite of this, the addition of an oxidation catalyst was
considered to be technically feasible for this BACT analysis. Significant CO oxidation
will occur at any temperature above roughly 500°F. !nlet temperature must also be
maintained below 1,350 to 1,400°F to prevent thermal aging of the catalyst which will
reduce catalyst activity and removal efficiencies. Exhaust gas temperatures associated
with the proposed project are within this performance range. Information regarding
energy, environmental, and economic impacts of an oxidation catalyst for CO are
provided in the following sections.
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4.5.2 Energy and Environmental Impacts

There are no significant adverse energy or environmental impacts associated with the
use of good combustion designs and operating practices to minimize CO emissions.

A catalyst that oxidizes CO to CO, will also oxidize 80, to SO,. While firing fuel oil,
5 percent of the SO, in the flue gas will be converted to S0;. When the SO, comes in
contact with moisture, it will form sulfuric acid mist (H,S0,) that can cause corrosion
damage to downstream plant equipment and damage to surrounding vegetation. H,SO,
created will also increase particulate emissions from the facility. Because CO emission
rates from CTs are inherently low, further reductions through the use of oxidation
catalysts will result in minimal air quality improvements, i.e., impacts are already well
below the defined PSD significant impact levels for CO. The location of the Hines
Energy Complex (Polk County, Florida) is classified attainment for all criteria pollutants.
Modeling of CO emissions from the Project indicate that the maximum CO impacts,
without oxidation catalyst, will be many times lower than the EPA and FDEP significant
impact levels; there would be no air quality benefit with the addition of an oxidation
catalyst to reduce the aiready low CO emissions.

Although CO has been well documented as a criteria pollutant, significant international
pressure is now being exerted to reduce CO, emission levels in response to the
suspected contributions of the gas to global warming. A CO oxidation catalyst could
increase the CO, emissions from each unit by almost 442 pounds per hour (1,934 TPY
assuming 8,760 hours per year of operation).

The application of an oxidation catalyst would resuit in a derate of approximately
0.2 percent (0.36 MW) of CT output. Since power demand will remain constant, this
derate will be replaced by a combustion source that has higher CO emissions than the
planned units at the Hines Energy Complex. Further the pressure drop across the
catalyst bed and resulting increase in the unit's heat rate results in a potential energy
loss of 30,543 MMBtu per year per CT of natural gas. This is equivalent to the use of
about 31 million cubic feet {ft%) of additional natural gas annually.
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453 Economic Impacts

An economic evaluation of an oxidation catalyst system was performed using the
OAQPS factors and project-specific vendor information. Capital and annual operating
costs for the oxidation catalyst control system are summarized in Tables 4-2 and 4-3,
respectively.

The capital costs for the catalytic reduction system include the costs of the catalytic
reactors and balance of plant equipment. Capital costs for the catalytic emission
reduction system are based on budgetary quotations from equipment manufacturers.
Annual operating costs include maintenance (predominantly catalyst replacement) and
lost generation due to the pressure drop across the catalyst. The total capital cost for
instaliation of the oxidation catalyst control system is estimated to be approximately
$1,675,200 per CT. The total annualized cost is estimated to be approximately
$712,400. The cost effectiveness (incremental emission reduction cost) of the oxidation
catalyst was determined to be $2,130 per ton of CO removed. This cost-effectiveness
value is conservatively low due to the the conservative operation assumptions and is in
the range that has typically not been deemed BACT for CO by DEP.

454 Proposed BACT Emission Limitations

The use of oxidation catalysts to control CO emissions from CTs have been generally
“installed on facilities located in CO non-attainment areas. The use of combustion
controls results in CO emission rates from the proposed CTs that are inherently low and
in the range established as BACT for similar sources in attainment areas. As discussed
in the preceding paragraphs, there are also significant energy and environmental
impacts associated with the use of this technology. Further reductions through the use
of oxidation catalysts will result in no measurable benefit in air quality.

Use of state-of-the-art combustion design and good operating practices to minimize
incomplete combustion are proposed as BACT for CO emissions. For all CT projects
recently permitted by the FDEP, these control techniques have been considered by
FDEP to represent BACT for CO emissions. Therefore, at base load operation, the
proposed BACT for CO emissions from the CTs will be 10 ppmvd at 15 percent O,
(42 Ib/hr at 59 °F compressor inlet conditions) for natural gas and 30 ppmvd (106 Ib/hr
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at 53°F) for fuel oil, respectively. At 60 percent load while firing natural gas, emissions
will not exceed 50 ppmvd at 15 percent O, (146 Ib/hr at 59 °F).

46 BACTFORVOCs

A small amount of VOCs will be emitted by the CT as a result of incomplete
combustion. The control technology established as BACT in Florida has been
overwhelmingly the use of combustion controls and clean fuels. The proposed BACT
emission levels when firing naturai gas are 1.8/3.0 ppmvd at 15 percent O, (4.4/5.0 Io/hr
at 59°F compressor inlet conditions) for 100 percent and 60 percent loads,
respectively. When firing distillate oil, the proposed BACT emission rate is 10 ppmvw
{21 Ib/hr at 59 °F). These levels are within the BACT levels recently established for
other similar sources. Moreover, at these low concentrations, the application of control
technologies, such as oxidation catalysts, are uncertain. The environmental benefit of
further reducing the amount of VOCs from the combustion turbines proposed for Power
Block 2 would be insignificant.

4.7 BACT ANALYSIS FOR NO,

During combustion, two types of NO, are formed: thermal NO, and fuel NO,. Thermal
NOy emissions are generated through the oxidation of a portion of the nitrogen contained
in the combustion air. Formation of nitrogen oxides through thermal NO, can be limited by
lowering combustion temperatures by staging combustion (a reducing atmosphere
followed by an oxidizing atmosphere), or by post-combustion controls. Fuel NO, arises
from the oxidation of non-elemental nitrogen contained in the fuel. The conversion of
fuel-bound nitrogen (FBN) to NO, depends on the bound nitrogen content of the fuel. In
contrast to thermal NO,, fuel NO, formation does not vary appreciably with combustion
variables such as temperature or residence time. Presently, there are no combustion
process or fuel treatment technologies available to control fuel NO, emissions. For this
reason, the gas turbine NSPS (Subpart GG) contains an allowance for FBN above
0.015 percent (see Section 4.3). NO, emissions from combustion sources fired with fuel
oil are higher than those fired with natural gas due to higher combustion temperatures
and FBN contents. Natural gas may contain molecular nitrogen (N,); however the N,
found in natural gas does not contribute significantly to fuel NO, formation. Typically,
natural gas contains a negligible amount of FBN.
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4.7.1 Potential Control Technologies

A review of the latest control technology determinations (RBLC summary in Table 4-4)
indicates that the lowest NO, emission limits established to date for a CC unit equipped
with a dry low NO, combustor in EPA Region IV ranges from 3.5 to 4 ppmvd corrected to
15 percent O,. This is for a natural gas-fired combined cycle (CC) unit and was based on
the use of dry low NO, combustors operating within a CT that can achieve 9 to 15 ppmvd
in combination with a selective catalytic reduction (SCR) system achieving from 60 to
70 percent NO, removal. Therefore, the most stringent control technology for NOy
emissions control with a CC unit using dry low NO, combustors is an SCR system.
Recent FDEP natural gas-fired CT NO, BACT determinations of 9 ppmvd at 15 percent
O, with dry low NO, combustors and with levels ranging from 3.5 to 7.5 ppmvd at 15
percent O, with SCR. For oil firing, the BACT emission rate established by FDEP was
15 ppmvd at 15 percent O, using water injection and SCR.

Available technologies for controlling NO, emissions from CTs include combustion
process modifications and post-combustion exhaust gas treatment systems, as follows:

Combustion Process Modifications:
¢ Water/steam injection and good combustor design.
« Dry low- NO, combustor design®”XONON™ catalytic combustor.

Post-Combustion Exhaust Gas Treatment Systems:
e Selective Catalytic Reduction {SCR).

+ Selective Non-Catalytic Reduction (SNCR).

s SCONOM™

A description of each of the listed control technologies is provided in the following
sections.
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4.7.1.1 Water or Steam Injection and Good Combustor Design

Use of water or steam injection in the combustion zone of a CT unit can limit the amount
of NO, formed. Thermal NO, formation is avoided due to lower combustion temperatures
resulting from the water or steam injection. The degree of reduction in NO, formation is
somewhat proportional to the amount of water or steam injected into the turbine. Further,
high purity water must be employed to prevent turbine corrosion and deposition of
solids on the turbine blades.

-Since the CT unit NSPS for NO, was last revised, CTs have improved their tolerance to
the water or steam necessary to control the NO, emissions below the current NSPS level.
However, there is still a point at which the amount of water or steam injected into the
turbine seriously degrades the turbine's reliability and operational life. With the
manufacturers’ existing turbine designs and standard combustors, this generally occurs
below a NO, emission leve! of about 25 ppmvd when firing natural gas and 42 ppmvd
when firing fuel oil in conventional combustion turbines. For the larger “F” class
combustion turbines, wet injection has been used to achieve a level of 42 ppmvd when
firing natural gas (i.e., FPL Lauderdale Repowering Project).

The advanced combustor designs available for Power Block 2 will be capable of
achieving low NO, emissions without the use of water or steam injection (dry) while firing
natural gas. Considering the water use issues prevalent in Florida, dry low NO,
combustion controls are preferred. This analysis disregards further consideration of wet
NOy control CTs when natural gas is used.

4.7.1.2 Dry Low NO, Combustor Design/ XONON™ Catalytic Combustor

CT manufacturers have committed that their future technology will support lower NO,
emissions without water injection on natural gas. Dry low NO, combustors premix turbine
fuel and air prior to combustion in the primary zone resulting in a homogeneous air/fuel
mixture. For this reason, the peak and average flame temperature are the same,
causing a decrease in thermal NO, emissions in comparison to a conventional diffusion
burner. The more recent designs are operated in total premix mode, but require a load
transition to achieve optimal performance. Total premix mode generally occurs in the 50
to 65 percent load range. Currently, premix burners are limited in application to natural
gas and loads above approximately 50 percent due to flame stability considerations.
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During oil firing, water or steam injection is employed to control NO, emissions. The
Siemens Westinghouse dry low NO, combustor design currently available is capable of
combustor-controlled NO, emissions of 25 ppmvd while burning natural gas. Fuel oil
burning requires water injection and has NO, emissions of 42 ppmvd. Fuel oil burning will
be limited to no more than 27,365,000 gallons per year, based on an aggregate of
2,000 total hours per year between the two CTs at full load and is expected to have only
a minor impact on water usage.

Catalytic combustors are being developed for low emission applications on turbines
where the catalyst is internal to the combustion system. The XONON™ Combustion
System is a catalytic combustion system developed by Catalytica Combustion Systems,
Inc. which can achieve low emission levels of NO,, CO and VOC. The XONON™
system combusts the fuel over a catalyst, reducing the temperature of combustion and
providing for more complete combustion of the fuel. The system is referred to as
“flameless combustion”, where combustion temperatures are at conditions where
limited NO, formation occurs. However, the exhaust temperatures from a combustion
turbine standpoint are still sufficient for the expansion of the gases through the turbine
for power generation. Emission levels of NO, at less than 2 ppm have been reported for
the 1.5 MW Kawasaki gas turbine located at Sun Valley Power. Recently, this
technology has been proposed for a 750 MW combined cycle facility. This facility, the
Pastoria Energy Facility, is a project proposed by affiliates of Enron Corporation, which
has a 15 percent interest in Catalytica Combustion Systems, Inc. Commercial operation
is scheduled for the summer of 2003. Catalytica is currently working in collaboration
with several gas turbine manufacturers including General Electric, Pratt & Whitney,
Rolls Royce Allison and Solar. XONON™ is not considered technically feasible based
on the lack of operating experience with “F” Class turbines.

4.7.1.3 Selective Catalytic Reduction

SCR is a post-combustion. method for control of NO, emissions. The SCR process
combines vaporized ammonia with NO, in the presence of a catalyst to form nitrogen and
water. The vaporized ammonia is injected into the exhaust gases prior to passage
through the catalyst bed. The following primary reactions take place:

4NH,+ 4NO+0, ® 4N, + 6H,0 (1
4NH, + 2NO, + 0, w 3N, + 6H,0 (2)
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The performance and effectiveness of SCR systems is directly dependent on catalyst
operating temperatures. The optimum temperature range for SCR operation is 600 to
750°F. Below this temperature range, reduction reactions (1) and (2) above will not
proceed, resulting in large quantities of ammonia slip. At temperatures exceeding the
optimal range, oxidation of NH, will take place resulting in an increase in NO,
emissions. At temperatures above about 800°F, permanent démage to the catalyst
occurs. NO, removal efficiencies for SCR systems typically range from 70 to 90 percent.

Flue gas from a CT will typically range from 950°F to 1,100°F. Accordingly, an SCR
device would be installed at an intermediate point of the HRSG after several rows of
tubes, where a temperature of approximately 700°F occurs. The narrow SCR temperature
window dictates that the SCR catalyst be precisely located in the HRSG. A recent report
indicated that effective SCR operation becomes very difficult for units that see a variation
in gas flow and temperature through the HRSG due to load changes or ambient
temperature swings (Boericke, 1980). Another report indicates that maintaining the
catalyst in the narrow SCR temperature window over the entire CC unit operating load
range can be difficult (Shorr, 1891). Therefore, SCR performance will be difficult to
maintain to very low NO, levels if the CC unit load varies or if significant temperature
swings occur. For the proposed Power Block 2, CT operation will be within 60 to
100 percent load where DLN NO, reductions are consistent.

Catalyst NO, reduction efficiency will be affected by the NO, concentration at the SCR
inlet. The reaction mechanism requires both NO, and ammonia to occupy a catalytic
reaction site at the same time. This is a random event. The lower the NO, concentration,
the less likely it is that any one ammonia gas molecule and NO, gas molecule will meet
on a reaction site. Therefore, as the SCR inlet concentration of NO, decreases, the
catalyst needs to become larger and/or the amount of ammonia added needs to be
increased (leading to increased ammonia slip) for similar NO, reduction efficiencies. The
dry low NO, combustors have relatively low NO, emissions and will therefore require a
greater volume of catalyst than a standard combustor would for the same NO, removal
efficiency.

Catalyst NO, reduction efficiency also will be affected by the type of fuel being burned.
When firing fuel oil, the SCR catalyst can oxidize up to 10 percent of the SO, in the flue
gas to SO,. Catalytic reduction efficiency is therefore reduced when available reaction
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sites are occupied by sulfur compounds. Additionally, the ammonia present in the flue gas
will react with the SO, to form ammonia sulfate salts and the water in the flue gas will
react with the SO, to form sulfuric acid mist. The formation of ammonia sulfate salts will
reduce the amount of ammonia available for reaction with the NO,. Ammonium bisulfate,
one of the ammonia salts formed, will also reduce a CC unit's thermal efficiency by
coating the heat transfer surfaces of the HRSG and potentially limit unit availability due to
forced outages for HRSG cleanup. Both the ammonia sulfate salts and the sulfuric acid
mist will increase the amount of particulate matter emitted in the flue gas to a level of
approximately 20 Ibs/hr per CT in the form of ammonium salts. This particulate will
predominately consist of matter less than 10 microns in size (PM,,). '

Catalyst life expectancy also can be affected by the type of fuel burned. Catalyst
poisoning can be caused by such trace elements as arsenic, beryllium, cadmium,
chromium, copper, lead, manganese, mercury, and nickel, all of which can be found in
fuel oil at low concentrations. Arsenic, the major poison, can be deposited on catalyst
surfaces in the form of gaseous arsenic oxide, which can clog the small pores of the
catalyst and prevent the ammonia/nitrogen oxide mixture from being catalytically oxidized.

4.7.1.4 Selective Non-Catalytic Reduction

Nitrogen oxide emissions from other types of combustion sources also have been
controlled through installation of selective noncatalytic reduction (SNCR) systems such as
Thermal DeNO, and NO,OUT. Chemical reactions for the Thermal DeNO, process are
as follows:

4NO + 4NH, + 0, » 4N, + 6 H,0 (3)
4NH,+50, ® 4NO +6 H,0 (4)

The NO,OUT process is similar with the exception that urea is used in place of NH,.
The critical design parameter for both SNCR processes is the reaction temperature. At
temperatures below 1,600°F, rates for both reactions decrease allowing unreacted NH,
to exit with the exhaust stream. Temperatures between 1,600 and 2,000°F will favor
Reaction (3), resulting in a reduction in NO, emissions. Reaction (4) will dominate at
temperatures above approximately 2,000°F causing an increase in NO, emissions.
Temperatures below 1,300°F result in ammonia slipping through the system unreacted
without any corresponding reduction in NO, emissions. As reported earlier, the
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temperature at the outlet of a CT unit utilizing dry low NO, combustors, is too low (S50°F
to 1,100°F) for such a system. Accordingly, this altemative is judged not to be technically
feasible for application on a CC unit.

47.1.5 SCONO™

SCONO,™ is a NO, and CO control system exclusively offered by Goal Line Environ-
mental Technologies (GLET). GLET is a partnership formed by Sunlaw Energy Corpo-
ration and Advanced Catalyst Systems, Inc. For turbines of 100 MW and farger, ABB
Environmental has the license for the technology.

The SCONO,™ system employs a single catalyst to simultaneously oxidize CO to CO,
and NO to NO,. NO, formed by the oxidation of NO is subsequently absorbed onto the
catalyst surface through the use of a potassium carbonate absorber coating. The
SCONO,™ oxidation/absorption cycle reactions are:

CO+1/20, » CO, (5)
NO + 1/2 O, ® NO, (6)
2NO, + K,CO, » CO, + KNO, + KNO, (7)

CO, produced by reaction (5} and (6) is released to the atmosphere as part of the
CT/HRSG exhaust gas stream.

As shown in Reaction (7), the potassium carbonate catalyst coating reacts with NO, to
form potassium nitrites and nitrates. Prior to saturation of the potassium carbonate
coating, the catalyst must be regenerated. This regeneration is accomplished by
passing a dilute hydrogen-reducing gas across the surface of the catalyst in the
absence of O,. Hydrogen in the reducing gas reacts with the nitrites and nitrates to form
water and elemental nitrogen. CO, in the regeneration gas reacts with potassium
nitrites and nitrates to form potassium carbonate; this compound is the catalyst
absorber coating present on the surface of the catalyst at the start of the
oxidation/absorption cycle. The SCONO,™ regeneration cycle reaction is:

KNO, + KNO; + 4 H, + CO, » K,CO, +4 H,0,) +N, (8)

Water vapor and elemental nitrogen are released to the atmosphere as part of the
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CT/HRSG exhaust stream. Following regeneration, the SCONO,™ catalyst has a fresh
coating of potassium carbonate, allowing the oxidation/absorption cycle to begin again.
There is no net gain or loss of potassium carbonate after both the oxidation/absorption
and regeneration cycles have been completed.

Since the regeneration cycle must take place in an oxygen-free environment, the
section of catalyst undergoing regeneration is isolated from the exhaust gas stream
using a set of louvers. Each catalyst section is equipped with a set of upstream and
downstream louvers. During the regeneration cycle, these louvers close and valves
open allowing fresh regeneration gas to enter and spent regeneration gas to exit the
catalyst section being regenerated. At any given time, 75 percent of the catalyst
sections will be in the oxidation/absorption cycle, while 25 percent will be in
regeneration mode. A regeneration cycle is typically set to last for 3 to 5 minutes.

Regeneration gas is produced by reacting natural gas with O, present in ambient air.
The SCONO,™ system uses a gas generator produced by Surface Combustion. This
unit uses a two-stage process to produce hydrogen and carbon dioxide. In the first
stage, natural gas and ambient air are reacted across a partial oxidation catalyst at
1,800°F to form CO and hydrogen. Steam is added and the gas mixture is then passed
across a low temperature shift catalyst, forming CO, and additional hydrogen. The
resulting gas stream is diluted to less than 4 percent hydrogen using steam or another
inert gas. The regeneration gas reactions are:

CH,+1/20,+1.88N, » CO+2H,+1.88N, (9)
CO+2H,+H,0+1.88N2, » CO,+3H,+188N, (10)

The SCONO,™ operates at a temperature range of 300 to 700°F and, therefore, must
be installed in the appropriate temperature section of a HRSG. For SCONO,™ systems
installed in locations of the HRSG above 500°F, a separate regeneration gas generator
is not required. Instead, regeneration gas is produced by introducing natural gas
directly across the SCONO,™ catalyst that reforms the natural gas.

The SCONO,™ system catalyst is subject to reduced performance and deactivation due
to exposure to sulfur oxides. For this reason, an additional catalytic oxidation/absorption
system (SCOSO,™) to remove sulfur compounds is installed upstream of the
SCONO™ catalyst. During regeneration of the SCOSO,™ catalyst, either hydrogen
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sulfide or SO, is released to the atmosphere as part of the CT/HRSG exhaust gas
stream. The absorption portion of the SCOSO,™ process is proprietary. SCOSO,™
oxidation/absorption and regeneration reactions are:

CO+1/20, » CO, (11)
. 80,+ 120, » SO, (12)
SO, + SORBER # [SO, + SORBER] (13)
[SO, + SORBER] + 4 H, ® H,S + 3 H,0 (14)

Utility materials needed for the operation of the SCONO,™ control system include
ambient air, natural gas, water, steam, and electricity. The primary utility material is
natural gas used for regeneration gas production. Steam is used as the carrier/dilution
gas for the regeneration gaé. Electricity is required to operate the computer control
system, control valves, and louver actuators.

Commercial experience to date with the SCONO,™ control system is limited to one
small combined cycle (CC) power plant located in Los Angeles. This power plant,
owned by GLET partner Sunlaw Energy Corporation, utilizes a GE LM2500 turbine
equipped with water injection to control NO, emissions to approximately 25 ppmvd. The
SCONO,™ contro! system was installed at the Sunlaw Energy facility in December 1996
and has achieved a NO, exhaust concentration of 3.5 ppmv resulting in an approximate
85 percent NO, removal efficiency.

A second SCONO,™ system was installed at the Genetics Institute Facility in Andover,
Massachusetts in late 1998. The system is installed on a 5-MW Caterpillar Solar
Turbine with a Deltak boiler. The NO, emission limit is 2.5 ppmvd at 15-percent O,. ABB
Environmental reports that the system is operating successfully, although there have
been incidents of high NO, emissions that ABB Environmental attributes to combustion
control problems and not to the SCONO, ™ system.

The SCONO,™ control technology is not considered to be technically feasible because
it has not been commercially demonstrated on large CTs. The CTs planned for the
Hines Power Block 2 project, Siemens-Westinghouse 501F units, each have a nominal
generating capacity of 170 MW which are approximately seven times larger than the
nominal 25-MW GE LM2500 utilized at the Sunlaw Energy Corporation federal facility.
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Technical issues associated with scale-up of the SCONO,™ technology given the large
differences in machine flow rates may be significant.

4.7.1.6 Technical Feasibility

All of the combustion process control technologies presented above (i.e., water/steam
injection for oil firing and dry low NO, combustor design for gas firing) would be
potentially feasible for the Power Block 2 CTs. Of the post-combustion stack gas
treatment technologies, SNCR is not feasible because the temperature required for this
technology (between 1,600 and 2,000°F) exceeds that found in CT exhaust gas
streams (approximately 1,000°F). The XONON™ catalytic combustion technology and
SCONO,™ control technology are not considered to be feasible because they have not
been commercially demonstrated on large CTs. The CTs planned for the Hines Energy
Complex Power Block 2, Siemens Westinghouse 501 FD units, each have a nominal
generating capacity of 170 MW which are approximately six times larger than the
nominal 25-MW GE LM2500 utilized at the Sunlaw Energy Corporation Los Angeles
facility. Technical problems associated with scale-up of the SCONO,™ technology given
the large differences in machine flow rates are unknown. Additional concerns with the
SCONO,™ control technology include process complexity (multiple catalytic oxidation /
absorption / regeneration systems), reliance on only one supplier, and the relatively
brief operating history of the technology.

The BACT analysis for NO, for the Power Block 2 CTs evaluated the use of dry low NO,
combustors available from Siemens Westinghouse and the application of
post-combustion SCR control technologies. The dry low NO, combustors are expected
to achieve 25 ppmvd corrected to 15 percent oxygen when firing natural gas and with
water injection achieve 42 ppmvd corrected to 15 percent oxygen when firing distillate
oil. Steam/water injection technology for natural gas firing was not evaluated because it
results in NO, emissions that are higher than those achieved by dry low NO, combustor
technology and has associated water use and lower heat rate considerations. Also, the
water consumption and sludge treatment/disposal requirements associated with
water/steam injection do not exist for dry low-NO, combustors, making dry low NO,
combustor technology preferable to wet injection as the primary control for natural gas
firing. The SCR system was evaluated based on achieving a NO, concentration of 3.5
ppmvd corrected to 15 percent oxygen when firing only natural gas. This represents a
control efficiency of about 86 percent which is at the upper ranges of removal
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efficiencies established as BACT with SCR. Information regarding energy,
environmental, and economic impacts and proposed BACT limits for NO, are provided
in the following sections.

4.7.2 Energy and Environmental Impacts

The use of advanced dry low NO, combustor technology will not have a significant
adverse impact on CT heat rate.

The installation of SCR technology will cause an increase in back pressure on the CTs
due to the pressure drop across the catalyst bed. The back pressure would also
increase with the installation of additional catalyst volume. Higher NOx removal will
require additional catalyst volume resulting in greater energy penalty. The energy
penalty would be approximately 0.3 percent for SCR installed on Power Block 2.
Additional energy will be needed for the pumping of aqueous NH, from storage to the
injection nozzles and generation of steam for NH, vaporization. Energy penalty due to
CT back pressure is projected to be 4,730,400 kwh per year for each CT while reducing
NOx to 3.5 ppmvd corrected to 15 percent oxygen. The total SCR energy penalty
including dilution air fans is estimated to be 5,431,200 kwh per year for each CT which
is equivalent to an energy loss of 52,600 MMBtufyr. This is equivalent to the use of
about 53 million ft* of natural gas annually based on a gas heating value of 1,000 Btu
per ft°.

There are no significant adverse environmental effects due to the use of advanced dry
low NO, combustor technology. Application of SCR technology resuits in the following
environmental impacts:

e NH, emissions due to ammonia slip, NH, emissions are estimated to total 112
tpy (at base load and 59°F ambient temperature) for a typical SCR design
and an ammonia slippage rate of 9 ppmvd at the 15 percent O, for each CT.
Ammonia slip is much lower during the early stages of catalyst usage and
increases with age. Increasing efficiency, such as reducing the already low
-exhaust NO, emissions of 3.5 ppm to a lower level can alsc potentially
increase ammonia slip. This is especially true because the SCR design is
already at the upper range of its maximum reduction efficiency.

e Ammonium bisulfate and ammonium sulfate particulate emissions due to the
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reaction of NH, with SO, present in the exhaust gases; as a result, total
particulate matter emissions would increase. This effect is more of a concern
when firing oil. The emission rates for both gas and oil accounted for
additional formation of particulate due to the reaction of NH, and SO,.

4.7.3 Economic Impacts

An assessment of economic impacts was performed by comparing control costs
between a baseline case of advanced dry low NO, combustor technology and baseline
technology with the addition of SCR controls. As supplied by Siemens Westinghouse,
the 501 FD unit is equipped with dry low NO, combustors. Siemens Westinghouse does
not offer any other option with respect to combustor type or design. Dry low-NO,
technology provided by Siemens Westinghouse is expected to achieve a NO, exhaust
concentration of 25 ppmvd at 15 percent O,. SCR technology was premised to achieve
NO, concentrations of 3.5 ppmvd at 15 percent O, for natural gas firing and 15 ppmvd
at 15 percent O, for oil firing. The NO, concentration of 3.5 ppmvd is representative of
the maximum NO, removal efficiencies determined as BACT for natural gas fired CTs
equipped with dry low NO, combustor technology and SCR controls.

The cost impact analysis was conducted using the OAQPS factors and project-specific
vendor estimate. Emission reductions were calculated assuming base load operation
for 8,760 hr/yr at an annual average ambient temperature of 59°F (7,760 hours of gas
firing and 1,000 hours of oil firing). Specific capital and annual operating costs for the
SCR control system are summarized in Tables 4-5 and 4-6, respectively.

Cost effectiveness for the applicat ion of SCR technology to the Hines Energy Complex
Power Block 2 for natural gas firing was determined to be $2,610 per ton of NO,
removed. This control cost is for an SCR system achieving NO, levels of 3.5 ppmvd at
15 percent oxygen while firing natural gas with an initial NO, level of 25 ppmvd using
dry low NO, combustor technology available from Siemens Westinghouse and
15 ppmvd at 15 percent O, while firing distillate oil with an intial NO, level of 42 ppmvd
at 15 percent O, using water injection. Achieving NO, levels of 3.5/15 ppmvd at
15 percent oxygen while firing natural gas and oil, respectively, results in a NO,
reduction of 823 tons/year (at 100 percent load).
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4.7.4 Proposed BACT Emission Limitations

NO, BACT emission limits proposed for the Hines Energy Complex Power Block 2 CTs.
are based on the application of dry low NO, combustors achieving NOx levels to
25 ppmvd (load-weighted) and an SCR system achieving 3.5 ppmvd at 15 percent O,,
24-hour block weighted average, for gas firing and 15 ppmvd at 15 percent 0,, 24-hour
block weighted average for oil firing. The weighted average is requested to be based on
load (i.e., the sum of the hourly ppmvd corrected to 15% O, multiplied by the hourly load
over the block 24-hour period divided by the total load over the block 24-hour period).
The emission level proposed for gas firing is equivalent to 0.16 Ib/MW which is over
9 times lower than the recently promulgated EPA new source performance standards
(NSPS) for steam electric units. This new NSPS has a NOx limit for new sources of
1.6 Ib/MW (September 16, 1998; 63FR179).

4.8 BACT ANALYSIS FOR SO, AND H,SO, MIST

4.8.1 Potential Control Technologies

The NSPS established by EPA for emissions from CTs sets a maximum S0, level in the
flue gas of 150 ppmvd or a maximum fuel sulfur content of 0.8 percent by weight (40
CFR 60, Subpart GG). Technologies employed to control SO, and H,SO, mist
emissions from combustion sources consist of fuel treatment and post-combustion
add-on controls; i.e., flue gas desulfurization (FGD) systems.

4.81.1 Fuel Treatment

Fuel treatment technologies are applied to gaseous, liquid, and solid fuels to reduce
their sulfur contents prior to delivery to end fuel users. For wellhead natural gas
containing sulfur compounds (e.g., hydrogen sulfide) and for crude oil, a variety of
technologies are used by fuel suppliers to remove these sulfur compounds prior to
delivery to customers.

4.8.1.2 Flue Gas Desulfurization
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FGD systems remove SO, from exhaust streams by utilizing an alkaline reagent to form
sulfte and sulfate salts. The reaction of SO, with the alkaline chemical can be
performed using either a wet- or dry-contact system. FGD wet scrubbers typically
employ sodium, calcium, or dual-alkali reagents using packed or spray towers. Wet
FGD systems will generate wastewater and wet sludge streams requiring treatment and
disposal. In a dry FGD system, an alkaline slurry is injected into the combustion
process exhaust stream. The liquid sulfite/sulfate salts that form from the reaction of the
alkaline slurry with SO, are dried by heat contained in the exhaust stream and
subsequently removed by downstream PM control equipment

4.81.3 Technical Feasibility

Current RBLC documents do not list any natural gas- or fuel oil-fired CC units that are
required to use flue gas desulfurization (FGD) systems to meet SO, or H,5O, emission
requirements. The maximum emissions rates for Power Block 2 using pipeline natural
gas and distillate fuel are equivalent to 0.003 and 0.06 Ib/MMBtu, respectively. These
levels are clearly within the ranges established as BACT for other projects.

The high pressure drops across FGD systems make them technically infeasible for
application on CC units. Also, addition of an FGD system would be an inappropriate
method of SO, or H,S0O, control, because emissions of these pollutants will be low. The
significant capital and operating costs associated with FGD would make the project
economically infeasible.

4.8.2 Proposed BACT Emission Limitations

Because post-combustion SO, and H,SO, mist controls are not applicable, use of low
sulfur fuel is considered to represent BACT for the Hines Energy Complex Power Block
2 CTs. Natural gas utilized at the Project will contain no more than 1.0 grain of sulfur
per 100 scf and the distillate fuel oil will contain no more than 0.05 percent sulfur, by
weight. Based on economic, energy, and environmental considerations, firing natural
gas as the primary fuel and limiting the amount of time low sulfur fuel oil operation will
be allowed (i.e., a total of 27,365,000 gallons per year, based on an aggregate of 2,000
hours per year of operation at full load) is proposed as BACT for SO, and H,SO,

emissions.
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49 SUMMARY OF PROPOSED BACT EMISSION LIMITS

Emission rates and methods of compliance proposed as BACT for each pollutant
subject to review are summarized in Table 4-7.
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Hines Energy Complex

TABLE 4-2
DIRECT AND INDIRECT CAPITAL COSTS FOR CO CATALYST

SIEMENS WESTINGHOUSE 501 FD COMBINED CYCLE COMBUSTION TURBINE

R L ‘Cost:Component: , Costf.;ih P Basis of Cost.Component . -
Direct Capital Costs
CO Associated Equipment $773,000 Vendor Quote
Flue Gas Ductwork $44 505 Vatavauk, 1990
Instrumentation $77,300 10% of SCR Associated Equipment
Sales Tax $46,380 6% of SCR Associated Equipment/Catalyst
Freight $38,650 5% of SCR Associated Equipment/Catalyst
Total Direct Capital Costs (TDCC) $979,835

Direct Installation Costs
Foundation and supports $78,387 8% of TDCC and RCC; OAQPS Cost Control Manual
Handling & Erection $137.177 14% of TDCC and RCC; OAQPS Cost Control Manual
Electrical $39,193 4% of TDCC and RCC; OAQPS Cost Control Manual
Piping $19,597 - 2% of TDCC and RCC; OAQPS Cost Control Manual
Insulation for ductwork $9,798 1% of TDCC and RCC; OAQPS Cost Control Manual
Painting $9.798 1% of TDCC and RCC; OAQPS Cost Control Manual
Site Preparation $5,000 Engineering Estimate
Buildings $0

Total Direct Installation Costs (TDIC) $298,951

Total Capital Costs $1,278,786 | Sum of TDCC, TDIC and RCC

Indirect Costs
Engineering $127,879 10% of Total Capital Costs; OAQPS Cost Control Manual
Construction and Field Expense $63,939 5% of Total Capital Costs; OAQPS Cost Contral Manual
Contractor Fees $127,879 10% of Total Capital Costs; OAQPS Cost Control Manual
Start-up $25,576 2% of Total Capital Costs; OAQPS Cost Control Manual
Performance Tests $12,788 1% of Total Capital Costs; OAQPS Cost Control Manual
Contingencies $38,364 3% of Total Capital Costs; OAQPS Cost Control Manual
Total Indirect Capital Cost (TInDC) $396,424
Total Direct, Indirect and Capital Costs (TDICC) $1,675,210 | Sum of TCC and TInCC

PSD Permit Application

July 2000
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Hines Energy Complex

TABLE 4-3

ANNUALIZED COST FOR CO CATALYST SIEMENS WESTINGHOUSE 501 FD COMBINED CYCLE COMBUSTION TURBINE

T —————
+~Basls of CostEstimate--- . .~ -

Operating Personnel
Supervision

Catalyst Replacement
Inventory Cost

Contingency

Total Direct Capital Costs (TDCC)

Energy Costs
Heat Rate Penalty

Total Energy Costs {TDEC)

Indirect Annual Costs
Overhead

Property Taxes
Insurance

.J Annualized Tota! Direct Capital

Total Indirect Annual Costs

Total Annualized Costs
Cost Effectiveness

$6,240 | 8 hours/week at $15/hr
$936 | 15% of Operating Personnel; OAQPS Cost Control Manual
$224,667 | 3 year catalyst life; base on Vendor Budget Quote
$28,292 | Capital Recovery (10.98%) for 1/3 catalyst

$7.804 | 3% of Direct Annual Costs

$267,939

$222,697 | 0.2% of MW output; EPA, 1993 (Page 6-20) and $3/mmBtu
additional fuel costs
$222 697

$4,306 | 60% of Operating/Supervision Labor
$16,752 1% of Total Capital Costs
$16,762 [ 1% of Total Capital Costs
$183,938 | 10.98% Capital Recovery Factor of 7% over 15 yrs times
sum of TDICC
$221,748

$712,383 | Sum of TDAC, TEC and TIAC

$2,128 | Gas-4,760 hrs at 100% load and 3,000 at 60% load; Qil-1,000 hrs 100%
load
$2,267 | Net Emission Reduction

PSD Permit Application

July 2000
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Hines Energy Complex

TABLE 4-5
CAPITAL COST FOR SELECTIVE CATALYTIC REDUCTION FOR THE
SIEMENS WESTINGHOUSE 501 FD COMBINED CYCLE COMBUSTION TURBINE

o ——————— ————
Basis o,{Qggt Estimate

Dlrecl Caplta! Costs

SCR Associated Equipment
Ammonia Storage Tank
Flue Gas Ductwork
Instrumentation

Taxes

Freight

Total Direct Capital Costs {TDCC)

Direct Installation Costs
Foundation and supports
Handling & Erection
Electrical

Piping

Insulation for ductwork
Painting

Site Preparation
Puildings

Total Direct Installation Costs (TDIC)
Total Capital Costs (TCC)

.Indirect Costs

Engineering
PSM/RMP Plan
Construction and Field Expense
Contractor Fees
Start-up
Performance Tests
Contingencies
Total Indirect Capital Cost (TInCC)
Total Direct, Indirect and Capltal Costs (TDICC)

$1,578,000
$137,529
$44,505
$50,000
$94,680
$78,900

$1,983,614

$158,689
$277,706
$79,345
$39,672
$19,836
$19,836
$5,000
$15,000

$615,084
$2,598,699

$259,870
$50,000
$129,935
$250,870
$51,974
$25,987
$77,961
$855,507
$3,454,285

Vendor Estimate

$35 per 1,000 Ib mass flow developed from vendor quotes
Vatavauk, 1990

Additional NOy Monitor and System

6% of SCR Assaciated Equipment and Catalyst

5% of SCR Associated Equipment

8% of TDCC and RCC; OAQPS Cost Control Manual
14% of TDCC and RCC; QAQPS Cost Contro! Manual
4% of TDCC and RCC; QAQPS Cast Control Manual
2% of TDCC and RCC; OAQPS Cost Control Manual
1% of TDCC and RCC; OAQPS Cost Control Manual
1% of TDCC and RCC; OAQPS Cost Control Manual
Engineering Estimate
Engineering Estimate

Sum of TDCC, TDIC, and RCC

10% of Total Capital Costs; OAQPS Cost Control Manual
Engineering Estimate
5% of Total Capital Costs; OAQPS Cost Control Manual
10% of Total Capital Costs; OAQPS Cost Control Manual
2% of Total Capital Cosls; OAQPS Cost Control Manual
1% of Total Capital Costs; OAQPS Cost Control Manual
3% of Total Capital Costs: OAQPS Cost Control Manual

PSD Permit Application
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TABLE 4-6
ANNUALIZED COST FOR SELECTIVE REDUCTION FOR THE SIEMENS WESTINGHOUSE 501 FD COMBINED CYCLE OPERATION

wn o O 7o i Cost:Component . -« -7 v -Cost- © .+ - Basls of Cost Estimate -
Direct Annual Costs

Operating Personnel $18,720 | 24 hours/week at $15/hr

Supervision $2.808 | 15% of Operating Personnel; OAQPS Cost Control Manual
Ammonia $292,815 | $300 per ton for Aquecus NH,

PSM/RMP Update $15,000 | Engineering Estimate

Inventory Cost $40,004 | Capital Recovery {10.98%) for 1/3 catalyst

Catalyst Cost $364,333 | 3 years catalyst life; Based on Vendor Budget Estimate
Contingency $22,010 | 3% of Direct Annual Costs

Total Direct Annual Costs (TDAC) $755,690

Energy Costs

Electrical $28,032 | 80 kW'h for SCR @ $0.04/kWh times Capacity Factor

MW Loss and Heat Rate Penalty $334,045 | 0.3% of MW output; EPA, 1993 (Page 6-20)

Total Energy Costs (TEC) $362,077

Indirect Annual Costs
Overhead

Property Taxes
Insurance

Annualized Tota! Direct Capital

Total Indirect Annual Costs (TIAC

$188,606
$34,543
$34,543
$379,282

) $636,973

Total Annualized Costs | $1,754,741
Cost Effectiveness $2.610

$3,267

60% of Operating/Supervision Labor
1% of Total Capital Costs
1% of Total Capital Costs

10.98% Capital Recovery Factor of 7% over 15 yrs times

Sum of TDAC, TEC, and TIAC
NO, Reduction Only gas and oil
Net Emission Reduction

PSD Permit Application
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Table 4-7.
Summary of Proposed BACT Control Technologies and Emission Limits
Hines Energy Complex Power Block 2
(Siemens Westinghouse 501FD CTs)
o "“‘IV“‘“’:"‘ T T e e e A R Pro'pog'ed BA“‘CT“"
! ' ' Emission Limitsa
. ' . . Concentration Mass
Polluianf Fuel Loéd (%) C:.:mtrol Te‘chnology‘ (ppm) _ (1/hr)
TSP/PM10 Gas All Natural gas and limited use of 10%b NA
low-sulfur fue! oil
Qil All Efficient and complete combustion 20%b NA
CGC Gas 100-65 Efficient and complete combustion 10 42
Qil 100-65 Efficient and complete combustion 30 106
Gas 60 Efficient and complete combustion 50 146
VOC Gas 100 Efficient and complete combustion 1.8 4.4
Qil 100-65 Efficient and complete combustion 10 21
Gas 80-60 Efficient and complete combustion 3.0 7.5
NOx Gas 100-60 Use of dry low-NOx burners and SCR 3.5¢c 23
Qi 100-60 Water injection and SCR 16c 114
S02/SAM Gas/Oil All Natural gas and limited use of NA NA
fow-sulfur fuel oil
: NOQ, is ppmvd at 15% O, gas and oil; CO is ppmvd at 15% O, for gas and ppmvd for oil;
VOC is ppmvd at 15% O, for gas and ppmvw for oil. Max emissions at 598°F
compressor inlet.
b Percent opacity, a surrogate for TSP/PM,, limits.
€ Based on a 24-hr block (7:00 a.m. to 7:00 a.m.) weighted average based on load as
measured by CEMS.

Source: Golder Associates, 2000.
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5.0 AMBIENT AIR QUALITY MONITORING DATA ANALYSIS
5.1 PSD PRECONSTRUCTION MONITORING APPLICABILITY

The maximum concentrations predicted for Power Block 2 emissions are compared to the
monitoring de minimis levels in Table 5-1. Based on the worst-case proposed source
emissions data and air quality modelling results for the proposed Power Block 2, ambient
air quality monitoring is not required for SO,, PM,,, NO,, or CO because the maximum
predicted impacts are less than the PSD pre-construction monitoring de minimis values
for those pollutants (FDEP Rule 62-212.400). For ozone (O,), annual volatile organic
compound (VOC) emissions from Power Block 2 are estimated to be less than 100 tons
per year. As a result, preconstruction monitoring data are also not required to be
submitted as part of this application. For sulfuric acid mist, which is a noncriteria pollutant,
although the proposed source's emissions are greater than the significant emission rate,

EPA has established no acceptable monitoring method for this pollutant.

Therefore, FPC requests an exemption from the preconstruction monitoring for these

pollutants.
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TABLESd
SUMMARY OF MAXIMUM MODELED POWER BLOCK 2 IMPACTS

COMPARED TO THE PSD MONITORING DE MINIMIS VALUES
“'.N’“'-"-—“ﬂi'%

T &r’“"* T e
Bl s b B
eermmsJ 5;.—.

Sulfur Dloxlde (SOz)

Particula!tte Matter (PMo) 24-Hour 30 10 | NO
Nitrogen Dioxide (NO,) Annual 0.096 | _ 14 NO
Carbon Monaxide (CO) 8-Hour 36 , 575 NO
Volatile Organic Annual 57 100 TPY NO
Compounds (VOC)

Sulfuric Acid Mist NA NA NA NA

Source: Golder, 2000.
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6.0 AIR QUALITY MODELLING APPROACH

This section summarizes the air quality modelling protocol and input parameters utilized
in the air impact determinations presented in Section 7.0. Included are descriptions of the
models, meteorology, options selected, listings of modelling parameters far the proposed
facilities and existing sources, receptor locations, and step-by-step procedures that were

used to develop the necessary projected impacts.

The scope of the required modelling analysis is limited to those pollutants that were
determined to be subject to PSD review in Section 3.0, Table 2-5 (CO, NO,, SO,, PM,
VOC (GO,), and sulfuric acid mist).

The proposed source emissions of sulfuric acid mist are shown in Table 2-5 to be above
the PSD significant emission rates. However, the PSD regulations do not define
significant impact levels nor are ambient air quality standards established for this
pollutant. Hence, the air quality impact assessment for sulfuric acid mist is limited to

prediction of the maximum impacts from the proposed facility.

6.1 GENERAL MODELLING APPROACH

The PSD regulations require an air quality impact assessment consisting of a proposed
source significant impact area analysis, a PSD increment consumption analysis, an
ambient air quality standards impact analysis, and an additional impacts analysis. These
analyses are discussed in greater detail in the following sections under specific modeiling
methodologies. The modelling approach followed EPA and FDEP guidelines for
determining compliance with applicable PSD increments and ambient air quality

standards.

These results from the modeling analyses were compared to the PSD Class Il and |

significance levels for each poliutant in order to determine whether additional modelling

PSD Permit Application ( ' July 2000
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was necessary. All predicted maximum concentrations were less than the PSD Class ||

and | significance values and de minimis monitoring levels.

6.2 MODEL SELECTION AND OPTIONS

6.2.1 Dispersion Model Selection

The selection of an air quality model to calculate air quality impacts for the Hines
Energy Complex was based on its applicability to simulate impacts in areas surrounding
the Project as well as at the PSD Class | area of the Chassahowitzka NWA, located
about 118 km from the proposed source. Two air quality dispersion models were
selected and used in these analyses to address air quality impacts for the proposed
source. These models were:

* The Industrial Source Complex Short Term (ISCST3) dispersion model, and

e The California Puff model (CALPUFF)

The Industrial Source Complex Short-term (ISCST3, Version 89155) dispersion model
(EPA, 1999) was used to evaluate the pollutant impacts due to the proposed source in
nearby areas surrounding the site. This model! is maintained by the EPA on its Internet
website, Support Center for Regulatory Air Models (SCRAM), within the Technical
Transfer Network (TTN). The ISCST3 model is designed to calculate hourly
concentrations based on hourly meteorological data (i.e., wind direction, wind speed,

atmospheric stability, ambient temperature, and mixing heights).

The ISCST3 model was used to provide maximum concentrations for the annual and
24-, 8-, 3-, and 1-hour averaging times. To estimate impacts due to emissions from the
proposed source, an emission rate of 79.365 pounds per hour (Ib/hr) or 10 grams per
second (g/s) was initially used to produce relative concentrations as a function of the
modeled emission rate (i.e., pg/m® per 10 g/s). These impacts are referred to as generic

pollutant impacts. Maximum air quality impacts for specific pollutants were then
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determined by multiplying the maximum pollutant-specific emission rate in Ib/hr {g/s) to

the maximum predicted generic impact divided by 79.365 Ib/hr (10 g/s).

At distances be'yond 50 km from a source, the CALPUFF model, Version 5.0 (EPA,
1998), is recommended for use by the EPA and FDEP. 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. The methods and assumptions used in the CALPUFF
model were based on the latest recommendations for modeling analysis as presented
in the Interagency Workgroup on Air Quality Models (IWAQM), Phase 2 Summary
Report and Recommendations for Modeling Long Range Transport Impacts (EPA,
1998). This model is also maintained by the EPA on the SCRAM website.

As a result, the CALPUFF mode! was used to perform the significant impact analysis for
Power Block 2 at the Class | area of the Chassahowitzka NWA. The CALPUFF model
was also used to assess the proposed source’s impact on regional haze at the Class |
area (see Section 8.0). Based on discussions with FDEP, the ISCST3 model was used
to determine the “worst-case” operating load and ambient temperature that produced
the proposed source’s maximum impact at the Class | area. Based on that analysis, air
quality impacts were then predicted with the CALPUFF model using the “worst-case”
operating scenario to compare the source's impacts to Class | significant impact levels
and potential contribution to regional haze. A more detailed description of the

assumptions and methods used for the CALPUFF mode! is presented in Appendix B.

6.2.2 Dispersion Model Options

The area surrounding the Hines Energy Complex has been determined to be a rural area
based upon the technique for urban/rural determinations documented in the EPA
"Guideline on Air Quality Models", which applies land use criteria. Based upon this

determination, the rural dispersion option was used in 1ISCST3 model.
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The Reguiatory Default option was used in the ISCST model for this analysis. The
ISCST3 model was applied without terrain adjustment data because the area in which the
Polk County Site is located has very little relief (e.g., a net change in ground level
elevation in the range of only 10 feet). The ISCST3 mode!'s building downwash options
were applied because the stacks for the proposed sources will be less than the stack

height at which downwash effects may occur.

In the 18992 PSD application for the Hines Energy Complex, expected emissions from
both Power Block 1 and Power Block 2 were included in the dispersion modelling
analysis. The analysis evaluated the total impact of the two power blocks with respect to
PSD increment consumption and ambient air quality impacts. Power Block 1 has been
constructed and is now operational. With approval from FDEP personnel obtained on
November 23, 1998, it was determined that the analysis for proposed Power Block 2
should be updated to include use of the latest version of ISC and the most recently-
approved five years of meteorological data. Therefore, this analysis re-evaluates the
incremental impact of Power Block 2 on the ambient air quality surrounding the Hines
Energy Complex. For purposes of model input, the two stacks for Power Block 2 were co-

located; therefore, one source was input to the model.

The air quality impact assessment for PM assumed that all PM emissions were PM,,
emissions. This assumption simplified the PM modelling analysis and makes for a

conservative approach to modeliing PM impacts.

Descriptions of the dispersion options for the CALPUFF model are presented in

Appendix B.
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6.3 METEOROLOGICAL DATA

The air quality modelling analysis used hourly preprocessed National Weather Service
(NWS) surface meteorological data from Tampa, Florida, and concurrent twice-daily
upper air soundings from Ruskin, Florida, for the years 1987 to 1991. The meteorological
data were supplied by FDEP in the preprocessed format required by the ISCST3 model.
The preprocessed hourly meteorological data file for each year of record used in the
analysis contains randomized wind direction, wind speed, ambient temperature,
atmospheric stability using the Turner (1970) stability classification scheme, and mixing
heights. The anemometer height of 6.7 meters, used in the modelling analysis, was

obtained from NWS Local Climatological Data summaries for Tampa.

These meteorological data are the most complete and representative of the region
around the Project Site because both the Hines Energy Complex and the weather
stations are located in areas that experience similar weather conditions, such as frontal
passages. In addition, these data have been approved for use by the FDEP in previous
air permit applications to address air quality impacts for other proposed sources

locating in Polk County and adjacent counties.

For the CALPUFF model, additional meteorological parameters are needed (e.g.,
precipitation, relative humidity) to predict air quality concentrations than that required for
the ISCST3 model. More detailed descriptions of the assumptions and methods used
for processing the meteorological data and establishing the model domain are

presented in Appendix B.
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6.4 EMISSIONS INVENTORY

6.4.1 Proposed Source

The proposed combined-cycle facility wili have the capability of firing natural gas and low
sulfur fuel oil. The fuel scenarios evaluated for the proposed source include natural gas
firing at 100%, 80%, and 60% ioad at 20°F, 59°F, and 90°F compressor air inlets
temperature; and fuel oil firing at 100%, 80%, and 65% load at 20°F, 59°F, and 105°F

compressor air inlets temperatures.

The emissions inventories for the proposed source and fuel scenarios identified above
are presented in Appendix A. The pollutant emission rates shown in those tables are
representative of BACT as demonstrated in Section 4.0. The air quality modelling analysis
for the proposed sources assumed that maximum design capacity emissions represent

actual emissions for purposes of determining PSD increment consumption.

The proposed source worst-case fuel scenario was determined by modeling each
temperature and load scenario for each fuel using the ISCST3 model. The maximum
impacts for the proposed source were predicted in the vicinity of the Hines Energy
Complex when the source is firing fuel oil at full load at 105°F for all pollutants except CO.
For CO, the maximum impacts were predicted when the source is firing natural gas at
60% load at 20°F. For PSD Class | impacts, the maximum impacts for the proposed
source were predicted when the source is firing fuel oil at full load at 20°F. Complete

ISCST3 model outputs have been submitted to the FDEP under separate cover.

6.4.2 Existing Sources

The results of the proposed source significant impact area analysis (which is described in
Section 7.0) indicated that the proposed facility's air quality impacts are less than the PSD
significant impact levels. Therefore, no additional significant impact modelling analysis for
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PSD Class Il increment consumption or ambient air quality standard impact is necessary.

6.5 RECEPTORLOCATIONS

A description of the receptor grids used in this modelling analysis is presented below.

6.5.1 Receptor Grid for Proposed Source Significant impact Analysis

This modelling analysis used a polar receptor grid beginning at 500 meters (m) and
extending out to cover a 50 kilometer (km) radius centered over the proposed source.
The polar grid consisted of 36 radials, each separated by 10-degree increments and
extending outward at ring distances of 500 m, 1 km, and 1.5, 2.0, 2.5, 5.0, 10.0, 15.0,
20.0, 25.0, 30.0, 35.0, 40.0, 45.0, and 50.0 km with reference to the proposed source

location.

In addition, receptors were placed at 100-meter intervals along the plant property
boundary to assess the potential impact at the FPC property line. An additional Cartesian
receptor grid with receptors placed at 100-meter intervals was input to assess
concentrations near the property line closest to the source, which is to the southeast of

the facility.

In total, the receptor grid which consisted of more than 700 receptors is shown in

Figures 6-1 and 6-2.

The modelling results indicated no significant impacts for the PSD pollutants.
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6.5.2 Receptor Grid for Class | PSD Analysis

A network of 13 discrete receptors was placed at the boundary of the Chassahowitzka
NWA in order to reassess the potential incremental impact of the proposed source on that
Class | area. The NWA receptors were obtained from the FDEP and were also used in
the modeliing analysis for the 1992 PSD application. The coordinates of these receptor

points are listed in Table 6-1.

6.6 BUILDING DOWNWASH EFFECTS

Based on the building dimensions associated with structures planned at the Hines Energy
Complex, the 38.1 meter stacks for the proposed Power Block 2 will be less than the
calculated value (61.0 meters) at which downwash effects would not be expected to
occur. Therefore, the potential for building downwash was considered in the modelling
analysis.

The procedures used for addressing the effects of building downwash are those
recommended in the ISC Dispersion Mode! User's Guide. The building height, length, and
width are input to the Building Parameter Input Program (BPIP) model, which uses these
parameters to create the effective wind direction-specific building dimensions for input to
the model. For short stacks (i.e., physical stack height is less than H, + 0.5 L,, where H, is
the building height and L, is the lesser of the building height or projected width), the
Schulman and Scire (1980) method is used. If this method is used, then direction-specific
building dimensions are input for H, and L, for 36 radial directions, with each direction

representing a 10-degree sector.

For cases where the physical stack is greater than H, + 0.5 L,, the Huber-Snyder (1976)
method is used. In the case of the proposed CC units, the HRSG structures are the
dominant buildings of influence. The dimensions of the HRSG structures are 24.4 meters
high (H,) and 13.7 meters wide (M,). Since the proposed stack height of 38.1 meters is
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more than H, + 0.5 L,, only the Huber-Snyder downwash algorithm is used by the ISCST

model.

A summary of the BPIP model input and output files is provided in Appendix C.
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TABLE 6-1 .

RECEPTOR GRID USED FOR PREDICTING CONCENTRATIONS AT THE
PSD CLASS | AREA OF THE CHASSAHOWITZKA NWA
Tt o T

WW%
Coordina

Y "x‘, o

'h Msm‘ mw:n;-n ‘*vur.m:vu

O 0 N OO OO AW N

e . N O Y
W N a o

340.3
340.3
340.3
340.7
342.0
343.0
343.7
342.4
341.1

338.0
336.5

334.0
3315

3,165.7
3,167.7
3,169.8
3,171.9
3,174.0
3,176.2
3,178.3
3,180.6
3,183.4
3,183.4
3,183.4
3,183.4
3,183.4

-74.0 91.82 117.9
-74.0 93.82 119.5
-74.0 95.92 121.1
-73.6 88.02 122.6
-72.3 100.12 123.5
-71.3 102.32 1247
-70.6 104.42 126.0
-71.9 106.72 128.7
-73.2 109.52 131.7
-75.3 109.52 132.9
-77.8 109.52 134.3
-80.3 109.52 135.8
-82.8 109.52 137.3

Source: FPC, 2000

@ | ocation of "zero point” for Hines Energy Complex is 414.300 km IEast; 3,073.880 km North

PSD Permit Application

6-10

July 2000




-

~$6, Dlslance {m.)

He.

MULSERAY @, *

. . BREWSTER.® ..

T8 LAKELAND

® sakTow

-.---..‘ . M

T &RORT MEADE - B

| 1. ! ! [ .t ! r ] 1 1 1 . -

& 1T ot o=tk —— SISy

fa:r‘—-h-rr Dirtance (rr:.) from C7 Stack Arme

Y ]

.'..3 "\ Florida

.%:.5} Power |

CORPORATIGN
Hines Energy Complex

FIGURE 6-1
RECEPTOR GRID FOR SIGNIFICANT
IMPACT ANALYSIS

6-11




Y Coordinate (m)

4000 —;
: T I S l . '
4000 2000 0 : 2000 4000
X Coordinate (m)
£33 Florida FIGURE 6-2
1 3’-'5 Power POWER BLOCK 2

CORPCRATION

RECEPTOR GRID WITHIN 5 KILOMETERS

Hines Energy Complex

6-12




Hines Energy Complex

FIGURES 6-1 and 6-2
RECEPTOR GRID FOR SIGNIFICANT IMPACT ANALYSIS

(separate document)
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7.0 AIR QUALITY IMPACT ANALYSIS RESULTS

This section summarizes the results of the modelling analyses conducted as described in
Section 6.0.

7.1 PowerBlock 2

7.1.1 Worst-case Operation Analysis

As indicated in Section 6.4.1, the proposed Power Block 2 was evaluated for both the
primary fuel, natural gas, and the back-up fuel, fuel oil, to determine the worst-case
impacts. Since the emissions on fuel oil are higher for the criteria pollutants than for
natural gas, the analysis of short-term impacts focused on the fuel oil case. Based on the
results of the ISCST3, the maximum ground-level impacts were produced for full load
when firing fuel oil, except for CO emissions, which produced maximum impacts at 60%
load when firing natural gas. A summary of the maximum concentrations predicted for the
proposed source for the combinations of operating loads and ambient temperatures is

provided in Appendix D.

Annual average concentrations were estimated by assuming that the proposed source
would operate by firing fuel oil for a maximum of 1,000 hours per year and natural gas for
7,760 hours per year. The annual average concentrations were obtained by adding the
maximum annual average impacts predicted for oil firing (multiplied by 1,000 hours
divided by 8,760 hours) to the maximum impacts for natural gas firing (multiplied by 7,760
hours divided by 8,760 hours).
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7.1.2 Significant Impact Analysis

Once the worst-case operating scenario was determined, the next step in the analysis
was to determine whether the ambient air quality impact from the proposed Power Block
2 is considered significant under the PSD rules. The worst-case emissions scenario for

each pollutant was modeled at the receptor locations described in Section 6.5.1.

The results of the significant impact analysis are presented in Table 7-1. As indicated in
Table 7-1, there were no predicted impacts greater than the PSD significant impact levels.
Thus, no further analysis is required for purposes of PSD increment consumption and
AAQS compliance analysis. A complete set of the ISCST3 model output files have been

submitted to the FDEP under separate cover.
7.2 PSDINCREMENT ANALYSIS
7.21 Class ll Area

Because the maximum predicted ambient air quality impacts are less than the PSD

significance levels, no additional PSD Class Il increment analysis is required.

7.2.2 Class | Area

Because the proposed project will be located approximately 118 km from the nearest
boundary of the nearest Class | PSD area, the Chassahowitzka NWA, the impacts of the
proposed project were modelled at the Class | area. In its proposed New Source Review
reform package, EPA has proposed PSD significance levels for Class 1 areas. FDEP has
approved the use of these proposed values for purposes of assessing significant impacts

at Class | areas in Florida. These values are listed in Table 7-2.
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A summary of the project's maximum predicted impact on the Class | area is presented in
Table 7-2. As indicated, the maximum impacts are predicted to be below the EPA
significance values for PM, PM,;, SO,, and NO,. These results are based on using the
CALPUFF model. Because the maximum impact of Power Block 2 emissions are
predicted to be below the EPA significance values, no further analysis is required for

those pollutants.
7.3 AIRTOXICS ANALYSIS

Concentrations of sulfuric acid mist were modelled with ISCST3 in the same way that S0,
was modelled. As with SO,, highest emissions of this pollutant occur while using fuel oil.
The predicted maximum 24-hour average concentration of sulfuric acid mist is 0.75 ug/m?®.
This is well below the former FDEP ambient reference concentration (ARC) of 2.4 ug/m®,
Therefore, no adverse impacts will occur from emissions of sulfuric acid mist from Power
Block 2.

PSD Permit Application _ - July 2000
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TABLE 7-1

SUMMARY OF MAXIMUM CONCENTRATIONS PREDICTED FOR POWER BLOCK 2
COMPARED TO THE PSD CLASS Il SIGNIFICANT IMPACT LEVELS

. ’ Location (B) Year | . Prgdif:teg
R S N A Distance to [impact Greater,
Maxium | X | Y. |- |significant|Significant| than the
| Predicted - | (M) | (m) Impact | Impact | Significant
Averaging | Concentration (@)} °, ) o Level | “Level |ImpactLevel?
“Péllutant | Period |" (M;(ug'fg:t_l?) S 1 tugimd) | (k) - (Yes/No)
Carbon Monoxide 1-Hour 34.9 433| 250 | 1988 | 2,000 None No
8-Hour 107 400 { -200 | 1991 500 None No
Nitrogen Dioxide Annual 0.096 3000 0 1987 1 None No
Sulfur Dioxide 3-Hour 17.8 400 | -200 | 1991 25 Nene No
24-Hour 49, 400 | -200 | 1991 5 None No
Annual '6.038 3000| O | 18987 1 None No
Particulate Matter 24-Hour 30 400 | -200 | 1991 5 Nane No
(PM4q) (© Annual 0.039 3000 O | 1987 None No
Sulfuric Acid Mist 24-Hour 0.75 400 | -200 | 1991 N/A N/A N/A

(a)

natural gas and fuel oil for 7,760 and 1,000 hours, respectively.

(b)
(©

form of PM1q.

N/A = Not applicable

Source: Golder, 2000.

With respect to zero point of 414.30 km E; 3,073.88 km N.
As a conservative approach, all project emissions of particulate matter were assumed to be in the

Concentrations are highest values for this analysis; annual average concentrations based on firing
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TABLE 7-2 |

COMPARED TO THE PSD CLASS | SIGNIFICANT IMPACT LEVELS

SUMMARY OF MAXIMUM CONCENTRATIONS PREI:)ICTED FOR POWER BLOCK 2

gingit |9 oM
z.g%"{‘ﬁ ot

; isﬁ'ﬁ.?%
Sulfur Dioxide (SO,)
24-Hour 0.12 0.2 NO
Annual 0.0014 0.1 NO
Particulate Matter 24-Hour 0033 0.3 NO
PM
(P Annual 0.0010 0.2 NO
Nitrogen Dioxide (NQ,) Annual 0.0013 0.1 NO
@ Concentrations are the highest values for this analysis.
Source: Golder, 2000
PSD Permit Application July 2000
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8.0 ADDITIONAL IMPACTS ANALYSIS
8.1 INTRODUCTION

The PSD guidelines indicate that, in addition to demonstrating that the proposed source
will neither cause nor contribute to violations of the applicable PSD increments and
AAQS, an additional impacts analysis must be conducted for those pollutants subject to
PSD review. As indicated in Table 2-5, those pollutants include CO, NO,, SO,, PM, VOC
(O,), and sulfuric acid mist. This additional impacts analysis includes an analysis of air
quality impacts due to growth induced by the project, an analysis of air quality impacts on

soils and vegetation, and an analysis of project impacts on visibility.

As has been demonstrated in Section 7.0 of this application, the proposed project will
have an insignificant impact at the NWA, located from 118 to 135 km from the proposed
source. In spite of this distance, FPC is providing a general assessment of the impact of

Power Block 2 on air quality-related values (AQRV) analysis as a part of this application.
8.2 IMPACTS DUE TO GROWTH

The growth analysis considers air quality impacts due to emissions resulting from the
industrial, commercial, and residential growth associated with the project. Only impacts
related to permanent growth are considered; emissions from temporary sources and
mobile sources are not addressed in the growth analysis. The analysis of socioeconomic
éffects presented in Chapter 7.0 of the Site Certification Application serves as the basis

for this growth analysis.

Up to 500 people will be employed at the Hines Energy Complex site during any one year
of the construction phase for Power Block 2, and approximately 4 new permanent jobs
will be filled to operate the new facility. It is anticipated that the majority of the construction

workers will commute from their current residences, whereas approximately 2 of the 4
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new operational employees will migrate into the Polk County area. Based on the average
household size of 2.53 persons, a total of 5 persons (workers and their families) are
predicted to move into the area as a result of Power Bilock 2. This will have an

insignificant impact on the population of Polk County.

Development of industries supporting the new CC facility are expected to be negligible.
Raw materials consumed by the facility (fuels, supplies, etc.) will be delivered to the site in
usable form from outside of the region. Further processing, such as water treatment, will

be accomplished entirely onsite.

Electricity sales, on the other hand, will be spread out over a large region as part of FPC's
generating capacity that will serve to meet increasing residential, commercial, and
industrial demand through_o_ut its system, which covers a large portion of the state of

Florida.

In summary, there will be little residential growth associated with the FPC project, and
there is little potential for new industrial development nearby as a result of the new facility.
Impacts resulting from the new development are expected to be small and well-distributed

throughout the area.
8.3 VEGETATION, SOILS, AND WILDLIFE ANALYSES

As previously discussed, the predicted maximum impacts from Power Block 2 on the
NWA are less than the PSD Class | and Class I! significance levels. Therefore, the project
will have a negligible impact on the soils, vegetation, wildlife, and visibility of the area
surrounding the plant as wel! as the more distant Class | area. A general discussion of air
quality-related values (AQRVSs) of the NWA follows.

The U.S. Department of the Interior (National Park Service) in 1978 administratively
defined AQRVs to be:
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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 visibility and those scenic, cultural,

biological, and recreational resources of an area that are affected by air

guality.

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 assets that are to be preserved if the area is to achieve the purposes for

which it was set aside.

In a November 1996 report entitled “Air Quality and Air Quality Related Values in
Chassahowitzka National Wildlife Refuge and Wilderness Area,” the US Fish and
Wildlife Service discussed vegetation, soils, wildlife, visibility, and water quality as
potential AQRVSs in the NWA. Effects from air pollution on visibility have been
evaluated in the NWA, but the other potential AQRVs have not been specifically
evaluated by the Fish and Wildlife Service for Chassahowitzka. Since specific
AQRVs have not been identified for the Chassahowitzka NWA, this AQRV analysis
evaluates the effects of air quality on general vegetation types and wildlife found

on the Chassahowitzka NWA.

Vegetation type AQRVs and their representative species types have been

defined as:

Marshlands - black needlerush, saw grass, salt grass, and salt marsh

cordgrass
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Marsh Islands - cabbage palm and eastern red cedar
Estuarine Habitat - black needlerush, salt marsh cordgrass, wax myrtle
Hardwood Swamp - red maple, red bay, sweet bay and cabbage paim

Upland Forests - live oak, scrub oak, longleaf pine, slash pine, wax myrtle

and saw palmetto
Mangrove Swamp - red, white and black mangrove

Wildlife AQRVs included: endangered species, waterfowl, marsh and waterbirds,

shorebirds, reptiles and mammals.

A screening approach was used which compared the maximum predicted ambient
concentration of air pollutants of concern in the Chassahowitzka NWR with effect
threshold limits for both vegetation and wildlife as‘reported in the scientific literature. A
literature search was conducted which specifically addressed the effects of air
contaminants on plant species reported to occur in the NWR. While the literature search
focused on such species as cabbage palm, eastem red cedar, lichens and species of the
hardwood swamplands and mangrove forest, no specific citations that addressed these
species were found. It was recognized that effect threshold information is not available for
all species found in the Chassahowitzka NWR, although studies have been performed on
a few of the common species and on other similar species which can be used as models.
Maximum concentrations were predicted using the CALPUFF model as described in
Sections 6.0 and 7.0.
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8.31 Vegetation

The effects of air contaminants on vegetation occur primarily from sulfur dioxide, nitrogen
dioxide, ozone, and particulates. Effects from minor air contaminants such as fluoride,
chlorine, hydrogen chioride, ethylene, ammonia, hydrogen sulfide, carbon monoxide, and
pesticides have been reported in the literature. However, most of these air contaminants
have not resulted in major effects (i.e., crop damage). Some air contaminants, such as
ethylene, are widely distributed but, due to low concentrations, do not result in injury to
plants. Others such as CO do not cause damage at concentrations normally found under
ambient concentrations. There are no predicted fluoride emissions from the proposed

project.

Injury to vegetation from exposure to various levels of air contaminants can be termed
acute, physiological or chronic. Acute injury occurs as a result of a short-term 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, while 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.

Since predicted maximumn pollutant concentrations at the NWA are below significance

levels. no adverse effects to vegetation will be caused by the proposed project.
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8.3.2 Soils

Air contaminants can affect soils through fumigation by gaseous forms, accumulation of
compounds transformed from the gaseous state, or by the direct deposition of particulate
matter or particulate matter to which certain contaminants are absorbed. Gaseous
fumigation of soils does not directly affect the soil but rather the organisms found in the
soil. Concentrations several orders of magnitude higher than the predicted values are
required before any adverse effects from fumigation are observed. it is more likely that
effects on soils and the organisms (plants and animals) found in the soils could occur
from the deposition of trace elements over the life of the project. Thus, this analysis of
effects on soils specifically addresses the deposition of trace elements and potential

pathways for movements into the vegetation.
8.3.21 Lead

Lead (Pb) is found naturally occurring in all plants, although it is nonessential for growth
(Chapman, 1966; Valkovic, 1975; Gough and Shacklette, 1976). Plants vary in their
sensitivity to lead. Many plants tolerate high concentrations of lead, while others exhibit
retarded growth at 10 ppm in solution culture (Valkovic, 1975). Orange seedlings grown
on soils with lead concentrations ranging from 150-200 ppm did not exhibit adverse
effects (Chapman, 1966). Gough et al. (1979) reported that a lead soil concentration of 30
to 100 g/g generally retarded the growth of plants. The negligible amount of lead
emissions from Power Block 2 will not contribute to a soil concentration toxic to plants.

8.3.2.2 Mercury

Mercury (Hg) is not an essential element for plant growth. It is typically used as a seed
fungicide. In general, Hg is not concentrated in plants grown on soils containing normal
levels of Hg. Soil bound Hg is typically not available for plant uptake, although many

plants cannot prevent the uptake of gaseous Hg through the roots (Huckabee and
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Jansen, 1975). Most higher vascular plants are resistant to toxicity from high Hg
concentrations even though high concentrations are present in plant tissue.
Concentrations of 0.5-560 ppm (HgCl,) were found to inhibit the growth of cauliflower,
lettuce, potato, and carrots (Bell and Rickard, 1974). Gough et al. (1979) noted
apparently healthy Spanish moss plants with a mercury content of 0.5 mg/kg. The
extremely small amount of mercury emissions from the proposed power block will not

contribute to concentrations toxic to plants.
8.3.3 Wildlife

Compared with other threats to wildlife, such as pesticides, the toxicological relationships
between air pollution and effects on wildlife are not well understood (Newman and
Schreiber, 1988). The limited understanding is based primarily on reports of symptoms
observed in the field and on information extrapolated from laboratory studies. Information
on controlled wildlife studies is limited in the scientific literature. Most studies report
symptoms of various air poliutants but do not provide toxicity levels. Those studies that do

provide toxicity levels are limited to four air contaminants, SO,, NO,, O,, and particulates.

Since the predicted maximum pollutant impacts are less than Class 1 significance levels,

no adverse impacts to wildlife will occur from the proposed Power Block 2 emissions.

In addition to the impacts on wildlife from the primary pollutants, the Fish and Wildlife
Service is concerned about the effects on wildlife resuiting from acid deposition (FWS,
1992). Existing acid deposition conditions in Florida were investigated during the five year
Florida Acid Deposition Study (ESE, 1986 and 1987) and the two year follow-up program
called the Florida Acid Deposition Monitoring Program (ESE, 1988 and 1989). The data
collected in these programs indicate that Florida precipitation is only about two-thirds as
acidic as precipitation across the southeastern United States and less than half as acidic
as precipitation in the midwestern and northeastern United States (ESE, 1988). There is

no evidence of a temporal trend in precipitation acidity since the late 1970s (ESE, 1989).
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The Clean Air Act Amendments of 1990 require significant reductions in SO, and NO,
emissions from existing uncontrolled utility plants nationwide and some of these
reductions will occur at plants in the general vicinity of the NWA. These emission
reductions will undoubtedly improve on the already good estimated acid deposition
conditions in the NWR.

Due to the small emission increases that will be caused by the proposed project and the

resulting insignificant concentrations, increase, if any in acid deposition will be negligible.
8.4 IMPACTS UPON VISIBILITY
8.4.1 General

Visibility is an AQRYV for the Chéssahowitzka NWA. Visibility can take the form of plume
blight for nearby areas, or regional haze for long distances (e.g., distances beyond 50
km). Because the Chassahowitzka NWA lies more than 50 km from the Hines Energy
Complex, the change in visibility is analyzed as regional haze. Current regional haze
guidelines characterize a change in visibility by either of the following methods: .

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

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

The bext 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 that is measured by a visibility index
called the deciview. The deciview (dv) is defined as:

dv=10In(1+b__ /b, )

where: b ot is the extinction coefficient calculated for the source, and

b,.., is the background extinction coefficient
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A similar index that simply quantifies the percent change in visibility due to the

operation of a source is calculated as:
A% =, /b, )x100

8.4.2 IWAQM Recommendations

The CALPUFF air modeling analysis followed the recommendations contained in the
IWAQM Phase 2 Summary Report (EPA, 1998). A detailed description of the methods
and assumptions used in this is presented in Appendix B. Air quality impacts for the

refined analyses were calculated as follows:

1. Obtain maximum 24-hour sulfate (SO,) and nitrate (NO,) impacts, in units of

micrograms per cubic meter (ug/m?).

2. Convert the SO, impact to ammonium sulfate (NH,),SO, by the foliowing formula:
(NH,),S0, (ug/m®) = SO, (ug/m®) x molecular weight (NH,),SO, / molecular weight
S0,

(NH,),S0, (ug/m®) = SO, (ug/m?) x 132/96
= 80, (ug/m* x 1.375

3. Convert the NO, impact to ammonium nitrate (NH,NO,) by the following formula:
NH,NO, (1g/m3) = NO3 (ug/m®) x molecular weight NH,NO, /molecular weight NO,
NH,NO, (ug/m®) = NO, (pg/m®) x 80/62
= NO, (ug/m®) x 1.29

4, Compute b, (extinction coefficient calculated for the source) with the following

formula:
Boxs = 3 X NH,NO, x f(RH) + 3 x (NH,),SC, x f(RH) + 3 x PM,,
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5. Compute b, (background extinction coefficient) using the background visual
range (km) from the FLM with the following formula:
Dex, = 3.812 / Visual range (km)

6. Computé the change in extinction coefficients:
In terms of deciviews: in terms of percent change of
dv =10 In (1 +b /beyy) visibility:

A% = (Doys / Do) X 100
Based on the predicted SO,, NO,, and PM,, concentrations, the Power Block 2's
emissions are compared to a 5 percent change in light extinction of the background

levels. This is equivalent to a change in deciview of 0.5.

8.4.3 Background Visual Ranges And Relative Humidity Factors

The background visual range is based on data representative of the top 20-percentile of
visual range data measured at Chassahowitzka NWA. The background visual range for
the Chassahowitzka NWA is 65 km and was provided by the FLM. The average relative
humidity factor for each day during which the highest concentrations were predicted
was computed by averaging the hourly relative humidity factor based on the hourly
relative humidity for the 24-hour period. This factor was estimated by using data
presented in the Federal Land Managers’ Air Quality Related Values Workgroup
(FLAG), Draft Phase | Report (October 1999).

8.4.4 Regional Haze Analysis

The results of the Phase 2 refined analysis for regional -haze are summarized in
Tables 8-1 through 8-3. As shown in Table 8-1, the maximum poliutant impacts were
predicted to occur on August 16, 1990 (Julian Day 228) for SO4, July 4, 1990 (Julian
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Day 185) for NO,, and November 28, 1990 (Julian Day 332) for PM,,. The calculated
average relative humidity factors for these days are presented in Table 8-2. The
maximum changes in visibility due to the Project for these days are summarized in
Table 8-3. As shown in Table 8-3, the maximum change in visibility on November 28 is
estimated to be 3.19 percent or 0.319 deciviews. This impact is below the FLM's
screening criteria of 5 percent or 0.5 deciview change. As a result, this indicates that
the Power Block 2's emissions would not have an adverse impact on the existing
regional haze at the PSD Class | area of the Chassahowitzka NWA.

PSD Permit Application o - July 2000

8-11



Hines Energy Complex

TABLE 8-1
MAXIMUM POLLUTANT CONCENTRATIONS PREDI(.T-TED FOR POWER BLOCK 2,
HINES ENERGY COMPLEX AT THE CHASSAHOWITZKA PSD CLASS | AREA

A TE
"ﬁﬁ:'"s.f“a&f

a =Nove bar,

21 B

NO, 0.0383° (' 00134
PM,, 0.0988 0.0926

Predicted with CALPUFF model in the refined mode (Julian‘ Day inparentheses)

® Highest concentration predicted for specific pollutant. Maxirﬁum concentrations for SQ, NO,,
and PM,, predicted for 100% load at 20°F. |

Source: Golder, 2000
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TABLE 8-2

COMPUTED DAILY AVERAGE RH FACTORS FOR DAYS OF MAXIMUM IMPACTS
PREDICTED FOR POWER BLOCK 2, HINES ENERGY COMPLEX, AT THE PSD
CLASS | AREA OF THE CHASSAHOWITZKA NWA

HOUR July4(185" - | August16 (228)" | November (332)"
ENDING RH(%) | f(RH) " | RH(%) | €RH) - | RH(%) H{RH)
0 90 47 87 3.8 97 15.1
1 82 3.0 90 47 97 15.1
2 85 3.4 94 8.4 97 15.1
3 87 3. 94 8.4 100 214
4 90 47 94 8.4 97 15.1
5 87 38 94 8.4 100 21.4
8 93 7.0 %4 8.4 97 15.1
7 85 3.4 88 4.0 100 21.4
8 74 2.1 82 3.0 97 15.1
9 69 1.9 77 2.4 91 53
10 67 17 68 1.8 82 3.0
11 61 15 59 1.4 77 2.4
12 55 1.3 52 13 69 1.9
13 52 1.3 52 1.3 69 1.9
14 42 1.1 49 1.2 67 1.7
15 46 1.2 49 1.2 65 1.7
16 52 1.3 47 1.2 67 1.7
17 61 15 50 1.2 74 2.1
18 67 1.7 74 2.1 82 3.0
19 72 2.0 82 3.0 87 3.8
20 72 2.0 74 2.1 90 47
21 74 2.1 77 2.4 90 47
22 79 2.6 85 34 04 8.4
23 82 3.0 85 34 97 15.1
Average 259 3.62 9.01

Source: Golder, 2000

Note: RH = relative humidity; f{RH) = relative humidity factor

2 Hourly relative humidity data for 1990 from the National Weather Service station at the
Tampa International Airport in Tampa, Florida. Julian day in parenthesis.
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TABLE 8-3 \
SUMMARY OF THE REFINED REGIONAL HAZE ANAL\‘:’SES FOR POWER BLOCK 2'S
IMPACTS PREDICTED AT THE PSD CLASS | AREA OF THE CHASSAHOWITZKA NWA

S T P P L)

I8 | ¥ Daysof M%%%mﬁum C:om:ent::atmn.v.’fH
‘ Pre 'ctedsfogﬂrtheigf’ rojecti

e

ust16; .}-Novemyﬁ'é "‘2?
Maxlmum Predlcted Concentratlon pglm
S0, 0.0190 0.0395 0.0157
NO, 0.0383 0.0134 0.0285
PM,, 0.0988 0.0926 0.124
Computer Concentrations ug/m?®
(NH,),SO, 0.0262 0.0543 0.0216
NH,NO; 0.0494 0.0173 0.0367
Average Relative Humidity Factor?® .2.59 3.62 9.01
Background Visual Range (Vr)® 65 65 65
Background Extinction Coefficient (b,,) km'? 0.0602 0.0602 0.0602
Source Extinction Coefficients (bexts) km"
(NH,),S0, 0.000203 | 0.000590 0.000584
NH/NO, 0.000384 | 0.000188 0.000992
PM,, 0.000297 | 0.000278 0.000372
Total bexts 0.000883 | 0.001056 0.001948
Deciview Change 0.146 0.174 0.319
Percent Change (%) 1.46 174 3.19
Allowable Criteria (%} 5.0 5.0 5.0

e e —————

* Computed from relative humidity data measured in 1990 at the National Weather Service
station at the Tampa International Airport, Florida

® Provided by U.S. Fish and Wildlife Service
Source: Golder, 2000 |
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Table A-1. Design Information and Stack Parameters for the FPC Hines Energy

Center

Siemens-Westinghouse 501F, Dry Low NOy Combustor, Natural Gas, 100 % Load

ITSTEVFRWPTables A-1 through A-25.x
NC100 52400

Ambient/Compressor Inlet Temperature
7F

Parameter 20°F 59°F 9°F
Combustion Turbine Performance
Evaporative cooler statuy/ efficiency (%) Off Off Off Off
Ambient Relative Humidity (%) 60 50 60 55
Gross power output (MW) - Estimated 200.38 181.74 17422 15791
Gross heat rate (BtwkWh, LHV) - Estimated 8,835 9,100 9,180 2510
(Btw/kWh, HHY) 9,915 10,085 10,195 10550
Heat Input (MMBtw/he, LHV)- cakeulated 1775 1,554 1599 1,502
- provided 1813 1,649 15% 1537
(MMBtwhs, HHV) - calculated 202 1530 177 1705
(HHY/LHV) 1110 1110 1110 1.110
Fuet heating value (Bru/lb, LHV) 21,03% 21,039 21,039 21,039
(Buaw/b, HHY) 2345 23345 23,345 23,45
(HHV/ALHY) L110 1.110 1116 1110
CT Exhaust Flow
Maass Flow (Iovhr) 3,885,997 3.624,720 3504549 3,353,000
Temperature {'F) 1,086 1,107 1,118 1,148
Moisture (% Vol} 777 839 945 11.64
Oxygen (% Vol) 1252 1253 1232 119
Moilecular Weight - calculated 2845 2839 2827 28.04
- pravided 28.46 n» 827 2203
Volume Flow {(acfm)= [(Mass Flow {Ivhr) x 1,545 x (Temp. ("F)+ 460°F)] / [Molecular weight x 2116.8] / 60 min/hr
Mass flow (Ivhr} 3,885,997 3,624,720 3,504,549 3,353,000
Temperature {'F) 1,086 1107 1,118 1,148
Molecular weight 2846 2839 82 2804
Volume Bow {acfm)- calculated 2,567,660 2433641 2,379,291 2,339,045
- provided
Fuel Usage
Fuel usage (Ibvhr)= Heat Input (MMBtw/hr) x 1,000,000 Btu/MMBtu {Fuel Heat Content, BtuwTb (LHV))
Heat ingut (MMBtwhr, LHV) 1,813 1,649 1,59 1537
Heat content (Btw/b, LHV) 21,039 21,039 21,03% 1,039
Fue! usage (vhr}- calculated £6,180 78380 75850 73050
- provided 86,180 78,360 75850 73,050
Heat content (Btu/cf, LHY}- assumed 920 920 920 920
Fuel density (Ml’) 0.0437 0.0437 0.0437 0.0437
Fuel usage {cbhr)- calculated 1,970,805 1792431 1,734,574 1,670,542
1]
Stack height (/) 125 1 125 125
Diarneter (ft) 190 19.0 190 19.0
Temperature (P 190 1% 1%0 190
HRSG- Volume fow {acfm)= CT Voltume flow (acfm) x [(HRSG Temp. ("F) + 460 K}/ (CT Temp. ('F) + 460}
CT Volume flow (acfm) 2,567,660 2.433,641 2379291 2,339,045
CT Temperature ('F) 1,086 1,107 1118 1,148
HRSG Temperature (°F) 1%0 190 1% 190
HRSG Volume Bow (acfm) 1,079,547 1,009.487 960,063 945,509
Velodty (ftsec)m Volume flow (acim) / [((dlameter) /4) x 3.14159) /60 se/min .
Volume fiow (acfm) 1079547 1,009.487 990,063 545,509
Diameter () 190 19.0 19.0 190
Velacity {ft/sec) calculated 633 592 574 55.4

Sougce: Siemens-Westinghouse, 2000

Note: Universal gas constant= 1,545 fi-Ib(force)"R; a.lmosphed: pressures 2,116.8 I{force) Tt




Tobia AL Wlaxamom Exussore for Crsria and Other Reguiamd Polhmrt for the FPC Hanes Energy Coninr
Sirrvere-Watinghunser SITF, Dry Low NOy Combnaios, Nanural Cas, 100 % Lowd

WTTATFRY R ablaw Al through A-ZSals
NCHR YA

Amb, P bt Tamp
Paraoter 20°F %°F 7TF wF
Hours of Operation 860 (35 8760 8760
Eacocubew from CT ared SCR
rm.mﬂ-mﬂ-mm,mmmf(mmm«m
Banin, Erhr - provided * 73 88 62
Purticuluie from 5CR= Sulfur rioxide (lormed from convenion of 504) comer® B snmonuh Ml (e FM10)
F: lu by from ok of SOy e SO emimions (Iohr] x O SO, w0 5031 b 5Oy 5Oy x
Convarson of 50, x b 504 to (NHB50, x{NH., 504/ b 50y
50, eminaion e (Bvhr) cakculamd 56 51 50 [} ]
Cowvarsion (%) rom 50, 1o SO, 10 o 1a 10
MW S0y 5Oy (B0 13 13 13 12
Comersriion (%) from SO, 10 (NHLSO) 100 100 100 100
MW (NH, S0/ 50, (132%0) 17 7 17 17
Purticulabe (rht)r chkdsmd Lis 106 ¥ -3 09
Partculnte (Torhs) from CT + 5CR S 79 75 72
g 71 M4 129 ns
Sulfur Dvcrode (hvivr)= Natursl gos (chr) 3 sulfur conenigr100 of) 11 SP000 gr 2 (b $C; /B 5) 100
Fusl use [vihr) 1570805 1792431 1IHIT 1470542
Sulfur conmnt (graina’ 100 <8 - ssaumved " 1 H 1 1
b5, /B 5 (64AT) 2 2 2 2
Exvianion ngh () caloulamd 54 31 30 (5]
(Bvhey provided (1 @100 o) 58 31 50 ar
(1134} u? -1 uz m.e
Nirogen Craidet (/1) = NOn(ppm) x {204 2 (] - Mosture( %)100)] - Owpgen(®)) x 11168 x Voluret flow (scfm) x
44 (moln. wept NOw) £ 60 muviw / [1345 5 (CT wenp"F) + 46°F) x 5.9 5 1,000,000 {ad. for ppun}]
Bovin, ppmvd @15% O *° as 18 is 38
Mownre (%) L X w 45 184
Owygen (%) + 1 1258 1’ u»
Vohnet Floar (ucfm} 2367 541 TAT A1 23795 pL- L
Tempwesture {F) 1084 1107 1118 Tl
Emissioe rute (s alcubmd p~ 3 n, ny ol
(rhe) provided o 1 & n2
e 195 mz L e
[Ratio Brhr previded/cakculaied] 0593 o0z 099 1003

Carbon Monaide (lhr = COEm) % {1209 x (1 - Mowture{Y100)] - Ompgen(%)) x 23168 B2 x Volume flow {achm) X

8 {mote. wgh CO} x 60 muinvhe / [1845 x (T wmp{F) + $60°F) 2 1,000,000 {ndj. foe ppovi

Butin, pruved - cubeuln e 124 122 124 114 .
Bawip, pruvd @ 15% O calculated 10 10 10 10
- provided * 10 1 10 10 '
Moiture (%) t2d i 945 164
COxygen (3} 1252 1o 1232 1.
Vol Fiow (acfm) 25467 560 2433041 232, 2399045
Tenperanure (F) 1084 1407 1218 114
Eenimion pyie (lrhe |- calculied from given ppmvd o 0.1 ny %2
(vt} provicled 460 a0 4190 o
[uad] s 1840 e 1621
[Ratm Rvhe provided/calculsied] 1051 (1] 1058 1007
VOO {Brhry= VOC(ppan) £ {1 - Mombare(S ¥ 100] x 21148 BrR2 x Volumm Aow (scfm)x
16 (mok. wit = surthane) x 80 mirvir / [1545 x (CT e pL'F) + 450°F) 5 1,000,000 {adfj. fof ppen)}
Bamis, pperved (am CHJ- calculated SNAME] SNAME? SNAME? PNAME?
Basias, ppomve @ 155 Cr carulased INAMEY PNAME? SNANE?Y SNAME?
« providded ** FNAMET PHAME? ENAME? ENAME?
Moisiure (%) 7T LE ] 245 - 37
Oxygem (%) 1252 153 1232 e
Vohume Flow {acfos) 2367560 AR T 379, 1193
Temperuture (F) 1,085 1107 LELL 1140
Ecission, rete (It} cukilated PNAME? #NAME? ENAME? ANAME?
() provided PNAMET #NAME? #NAMET PNAME?
fug) #NAMEY PHAMET PNAME? #NAME?
Ratic b provided/calculated] #NAME? FNANET SNAMET SNAME?
Lad {Bhir)e NA
Exrsimvmots Fortr Bunit NA NA NA NA
Emianaoh rote (Rt} NA NA NA NA
NA A NA NA
Mercury (lvha} = Basis (10 Biae) n Hawt Inpuyt (MMBtuhr} / 1,000,000 MME/107 B
Basas, 10 B RO0E-04 800604 L005.04 800804
Hooat Lt R (MMBewhe), HHY- CT 2 14% 17 1308
- Diuct Busyaer [ [ o o
Tokl unz 16% 1 1708
Extimion Rums (B¥hr) 151806 V4606 143506 136806
70506 6ATE-06 S20E-06 S90506
Subfure: Acid st = $0; smamion mis (Bvhr) 3 onverson raie of S0, o H;50, (%)
1MW HS0, AW S0; (9084
S0, exFussion ol (Ryhr) 34 51 50 (v
B H;50, A SOy {9644) 15 jE1] 1% 153
Cormertiion 1o Hy50, (5} (5 " 1 10 1]
Emimion Rate () 086 ors % an
{Trn) kY, ] 10 i ax

Source: * Suswmre-W mtinghouss, 2000,
* Colder Amcrcisima Ine. 1995 .
* Elactric Poser Rensarch Irmtitubt (EPR), Ehctric Wtibty Trace Subviences Report, 1954 (Tabie B-12}.
4 Fr NG, smissines, datn origimally providad at 5 ppaved 81 13% oxypen,
* For VOO swimions, dat oriprally provided sl 13 ppard 2t 15% orygen.

Nobki: ppanvd & parts por weillicn, vobuma dry; O # oxygen.




FEI7576Y\F2AWP\Tables A-1 through A-25.xls

NG100 52400
Table A-3. Maximum Emissions for Other Regulated PSD Pollutants for the FPC Hines Energy Center
Siemens-Westinghouse 501F, Dry Low NOy Combustor, Natural Gas, 100 % Load
Ambient/Compressor Inlet Temperature
Parameter 20°F 59°F 7ZF 90°F
Hours of Operation 8,760 8,760 8,760 o
Heat Input Rate (MMBtu/hr), HHV- CT 2,012 1,830 1,771 1,705
Duct burner 0 0 0 0
Total 2,012 1430 1771 1,705
223,78 TCDD Equivalents (Ib/hr) = Basis (1/10"? Btu) x Heat Input (MMBtw/hr) / 1,000,000 MMBtw/10" Bru
Basis, Ib/10"? Btu 1.20E-06 120606 1.20E-06 1.20E-06
Heat Input Rate (MMBtw'hr) 2012 1830 1,771 1,705
Emission Rate (Ib/hr) 241E-09 220E-09 212E-09 205E-09
(TPY) 1.06E-08 9.62E-09 9.31E(9 0.00E+00
Beryllium (Tb/hr) = Basis (Ib/10" Btu) x Heat Input (MMBtw/hr) / 1,000,000 MMBtw/10' Bru
Basis, I/10" Btu 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Heat Input Rate (MMBtuw/hr) 2,012 1,830 1,771 1,705
Emission Rate (Io/hr) 0.00E+60 0.00E+00 Q.00E+00 0.00E+00
(TEY) 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluoride (Ib/hr) = Basis (T/10'* Btu) x Heat Input (MMBhw/hr) / 1,000,000 MMBtw/10™ Bty
Basis, Ib/10'2 Btu 0.00E+00 0.00E+00 0.00E-+00 0.00E+00
Heat Input Rate (MMBtu/hr) 2,012 1,830 1771 1,705
Emissien Rate (Ibyhr) 0.00E+00 0.00E+00 0.00E+00 0.00E+00
(TPY) 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Soturce: Electric Pcm:er Research Institute (EPRI), Electric Utility Trace Substances Report, 1994 (Table B-12) .
Emission factors for metals are questionable and not used .

L3

Note: No emission factors for hydrogen chloride (HC) from natural gas-firing.
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Table A4, Maxi Emissicre for Hazardows Air Pollutants for the FPC Hines Energy Center
Siemers-Westinghouse 501F, Dry Low NO; Combustor, Natural Gas, 100 % Load

Ambiect/Comp Inlet Temp

Parameter 2°F 59°F F SO°F
Hours of Operation 8,760 8760 8760 8,760
Heat Input Rate (MMBtwhs), HHV- CT 2012 1830 1771 1705
Dract burner 0 0 0 ¢
Total 2012 1530 1771 1,705
Antimeny (Ibyhr) = Basis (/107 Bru) x Heat Input (MMBrwhr) / 1,000,000 MMBtw10™ Bru
Basis, v10¥ Bru C.L0E+00 0.00E +00 0.00E+00 0.00E+00
Heat Input Rate (MMBtwhr) 2012 150 171 1705
Ernissicn Rate (vhr) C.O0E+00 0.00E +00 0.00E +00 0.00E+00
arm 0.00E+00 D.00E +00 0.00E+00 D.00E+00
Benzene (yhr) = Basis (bv107 Bru) x Heat Input (MiMBewhr) / 1,000,000 MMEw10™ Bru
Basis, Iv10™ By B.OUEDL 8.00E-01 8.00E01 8.00E-01
Heat Input Rase (MMBtu/hr) 202 153 N 1705
Emission Rate (Ib/hs) 161E4B LAGE-03 1A2E-03 136E48
ary) 705E-03 GA1E03 620ER 598E-03
Cadmium (livhe) = Basis (v10% Btu) x Heat Input (MMBtwhe) /1,000,000 MMBru/10™ Btu
Basis, Iy10™ Bru 0.00E+00 0.00E +00 0.00E+00 0.00E+00
Heat Input Rate (MMBtuw/hr) 2012 1830 .M 1705
Emission Rate (/hr) Q00E~+00 0.00E +00 O.L0E+00 . DDOE+(O
arY) Q.00E +00 0.00E +00 Q.00E+00 D.OOE+00
Cheomium (Ibvhr) = Basis (v10° Bru) x Heat Input (MMBnu/hr) / 1,000,000 MVBA07 Bru
Basis, I/10” Btu 0.00E+00 0.00E+00 0.L0E+00 D.00E +00
Heat Input Rate (MMBrwhs) 012 1830 1771 1,705
Emission Rate (bhr) 0.00E+00 O.00E+00 0.00E +00 0.00E+00
(TPY) 000E+00 D.LOE+00 D.00E+00 000 +00
Formaldehyde {Ivhr} = 10% of VOC Ivhr
Esnission Ratz, bv10= Beu #NAME? #NAME? #NAME? #NAME?
Heat Input Rate (MMBrwhr} 2012 180 1771 1708
Emission Rate (i/iu) #NAME? #NAME?, #NAME? #NAME?
, T #NAME? #NAME? #NAME? #NAME?
Cobalt (Ivhe) = Basis (107 Btu) x Heat Input (MMBtwhe} / 1,000,000 MMBtW/I10™ Bru
Basis, 1107 Btu C.OE+00 0.00E+00 0.00E+00 0.00E+00
Heat Input Rate (MMBruhr) 202 1,830 1771 1,708
Emitsion Rate {vhr) 0.00E+00 0.00E +00 0.00E+00 0.00E+00
[1ta9) 0.00E+00 0.00E-+00 0.L0E+00 0.00E+00
Manganese (Ivhs) = Basis (R10™ Bry) x Heat Input (MMBnwhr) / 1,000,000 MMBty10™ Btu
Basis, Bv10° Bru G.OUE +0C Q.00E+00 Q.00E+00 0.00E+00
Heat Input Rate (MMBewhr) 2012 1,830 177 1705
Emission: Rate (bvhr) 0.00E +00 0.00E+00 0.00E+00 0.00E-+0
0.00E+00 0.00E +00 0.00E+00 0.0UE+C0
Nickel (b} = Basis (Rv10” Btu) x Heat Input (MMBruwhe) / 1,000,000 MMBtw/102 Bru
Basis, 110" Btu 0.00E+00 Q.00E+00 0LOGE +00 0.00E+00
Heat Ingut Rate (MMBouwhe) 20m2 183 1771 1208
Emistion Rate (vhr) C.O0E+00 O.00E +00 0.00E +00 0.00E +00
ar 0.00E+00 0.00E-+00 D.00E-+00 0.00E+00
Phosphorous (Rvhe) = Basis (1107 Bru) x Heat Input (MMBrwhr) / 1,000,000 MMBrw10™ Bru
Basis, B10% Bru 0.00E+00 0.00E+00 QO0E +00 0.00E+-00
Heat Ingut Rate (MMBtu/tv) 2012 150 177 s
Emitsion Rate (ivhr) 0.00E+00 DOOE +00 0.00E+00 0.00E+00
(TPY) 0.LCE-+00 0.00E+00 0.00E+00 0.00E+00
Selenium (vhe} = Bayis (1107 Bru) x Heat Input (MMBrwhr) / 1,000,000 MMBtw/10™ Bty
Basis, 110" Bru 000400 0.00E+00 000E+00 D.DOE+00
Heat Input Rate (MMBhw/hr) 202 153 L 1705
Emission Rate (vhr) Q.00E+00 0.0GE+00 0.00E+00 Q.O0E4+00
am 0.00E+-00 O.00E+00 0.00E+00 0.00E+00
Toluene (Ibvhy) = Basis (By107 Btu) x Heat Input (MMBrwhr) / 1,000,000 MMBaW10™ Bru
Basis, b10° Btu 1.00E+01 100E+01 1.00E+01 LOOE+01
Heat Input Rate (MMBuwhe) 2012 1530 177 1705
Emimsion Rate (vhs) 201E2 18302 1.77E02 1LTEQ2
(TP 8.81E02 801E02 7I6E02 TATELZ

Source; Electric Power Research Institute (EPRI), Electric Utility Trace Substances Report, 1994 (Table B-12) .
Emission factors for metaks are questionable and not wed . "



Table A-5. Design lnformation and Stack Parameters for the FPC Hines-2 Energy Center
Siemens-Westinghouse 501F, Dry Low NOy Combustor, Natural Gas, B0 % Load

9B37S76YNFIWPTables A-1 through A-25xis
NGB0 52400

Ambieni/Compmssor Inlet Temperature

Parameter 20°F 59°F 90 °F
Combustion Turbine Performance
Evaporative cooler status/ efficiency (%) Off Off Off
Ambient Relative Humidity (%) &0 60 55
Gross power output (MW) - Estimated 160.80 145.1% 12740
Gross heat rate (BtwkWh, LHV) - Estimated 9,255 92516 10,065
{BukWh, HHV) 10,270 10555 11,170
Heat Input (MMBtw/hr, LHV)- calculated 1488 1382 1282
- provided 1,385 1,382 1279
(MMBtwhs, HHV) - calculated 1537 153 1419
(HHV/LHV) 1110 1110 1110
Fuel heating value (Btu/b, LHV) 21,039 21,039 21,038
(Bru/b, HHY) 23345 23345 23,35
HHV/LHV) 1110 1.110 1.110
CT Exhaust Flow
Mass Flow (fovhr) 3497411 3,302475 3,118517
Temperature {°F) 1,006 1,032 1,083
Moishure (% Vol) 710 7.75 9.14
Oxygen (% Vol) 1327 1335 1312
Molecular Weight - calculated 28.50 28.43 2827
- provided 2851 2843 2827
Yolume Flow (acfm)= [(Mass Flow (lbvhe) x 1,545 x (Temp. ('F}+ 460°F}] / [Molecular weight x 2116.8] / 60 min/hr
Mass flow (Ibvhr) 3457411 3302475 3118517
Temperature ('F) 1,006 1,032 1083
Molecular weight 2850 2843 2827
Volume flow (acfm)- calculated 2188271 2,108 318 2,070,770
Fuel Usage
Fuel usa.ge (/)= Heat Enput (MMBtw/hr) x 1,000,000 Btu/MMBtu (Fuel Heat Content, Bru/lb (LHW)
Heat input (MMBtwhr, LHY) 17385 1,382 1279
Heal content (Bru/b, LHV) 21,039 21,039 21,039
Fuel usage (vhe) calculated 65,830 65,710 60,790
- provided 65830 65,710 60,790
Heat content (Bavef, LHV) 920 920 920
Fuel density {vir'y 0.0437 0.0437 0.0437
Fuel usage (cf/hr)- calculated 1,505,432 1,502,688 1,390,175
Stack and Exit Gas Conditions- HRSG
Stack height () 125 125 125
Diameter (ft) 19.0 19.0 19.0
Temperature (°F} 190 190 190
HRSG- Volume Bow (actm)= CT Volume Bow (actm) x {(HRSG Temp. (F) + 460 K}/ {CT Temp. (°F) + 4607)
CT Yolume flow (acfm) 21882 2,108,318 2,070,770
CT Temperature ('F) 1,006 1,032 1.083
HRSG Temperature ('F) 190 190 190
HRSG Volume Sow (actm) 970,243 918,503 872327
Velocity (fi/sec)= Volune flow (acfm)/ [((diameter}? 4} x 3.14159] / 60 sec/min
Volume fiow (actm) 970,243 918,503 872307
Diameter (ft) 190 19.0 19.0
Velodity (f/sec)- calculated 57.0 54.0 513

Source: Siemens-Westinghouse, 2000,

Note: Universal gas constant= 1,545 ft-Ib{force)R; atmospheric pressure= 2,116.8 Ib{forceYh2 .
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Table A8, Masimum Eissiors for Criterie.and Otiver Regulaind Pollutaris for the FPC Hinas-2 Enavgy Cantar
‘Srtrotre- W aminghouse 301, Dry Love NGy Combusior, Natural Gas, 80 % Lowd

Asnbutn tCom prassos Indet Tempershars
®F

Fararuriar 0°F % F
Houn of Operaton B0 LF 2750
Baroeulaw from CT and SCR
Particulnin (Brhy) s Emision raim (Bvhe} from manufectiret (e 4 back-hail]
Bass, Ivhr - provided * (X3 62 55
Pertrule from SCR= Sulhe iromde (lorwd foa i of $O2) o dum sulfass (=FM,0)
Pariculate from convenion of S50y 50 stumsiove (Br'hr} 3 Convenion S0, 10 50, £ b 50,10 50, 3
Corrverson of 50y x B 50, 1 (NHLSO, x (NH, 5O/ B 50,
50, smmaion b (Brhrk abculsed 43 3 40
Conversion (%) from 5Oy 0 50, 10 10 10
MW SOy S0, (BS4Y 13 13 13
Corrversion (%) from 50; b (NHS0) ®o i 4] "
MW (NH 5 50/ 50, (T340 17 1.7 17
Paraculain (Brhr)- calkculuimd [ s ot
Particulais (lyhs) from CT + R 75 71 63
P 24 no -2
Sulir Drorniche (Ibr) = Nevarad ges (cEhr) x subfur conma g1 00.cf) x 1 7000 g2  (Tb 504/B 5,200
Fusel usw (civhr) L505A32 L.XrLA88 130173
Sulfur contemt (gruine/ 100 ¢ - assumed * 1 1 1
B30, /b 3 (6430 2 H 2
Emineion. reby (Ryhe) cabkculaind 43 £3 40
(Rvhry provided ) 100 of) 0 ] 380
T tas s 174

Nitrogen Oxidas (Bvha)= NOulppm)a {[20.9 x (1 - Montuss(% Y100 - Omypen(% )} x 21165 x Volurne fow {acfm) x
4 (ode. gt MO x 60 muinvhr / (1545 x (CT wmp (°F} + 460°F) x &9 & 1,009,000 (acli. for ppm)]

Basis, ppored @135% Oy"* as as 15
Momture () 110 775 4
Oxygen (%) nr s 112
Volurw Flow (acim) 1m0 1108118 207077
Temperature ('F) 1006 102 105
Emmuon rute (bhry caluleted 04 19 77
(e prowided X 191 177
amn 02 o7 5
Ratio lrhe prevdad/caiculated] 1001 0.5% 101

Carbon Momoxide (vhr)= CO(pPo) x [P0 2 (1 -+ Mowture(E100)] - Oxygeni®)} x 21568 PG x Volume Aow (scfn) 2
I8 (epok. wgt CO) 2 60 mivhr /[1545 2 (CT wmp (F) + 460°F) 1 1,000,000 {ad;. or pyen)]

Basia, pprvrd- calcusinted n2 [ER] 109
Buss, ppevvd @ 15% Or calculetnd 0 10 10
- prrviched * 1o w 10

Merature (%) .10 775 014
Oxygen (%) ny =¥ Bz
Voikcave Flow {ackm) FAL Y] 2108318 TN
Tomperutirs (F) 1006 1 1080
Emission o (i) calculaied from given pp ¥ nz 207
(Biv)- provided o 80 o

N 1664 183 1448

Dhatio byt providadioakoulaied) 1063 Los3 1614

VO ()= YO ppor 2 ) - Momture(® Y 109 & 25 168 A2 x Vohume Bow (schn) x
16 (wvole. wt s swthars) x 60 mivhe / [1545 x (ST wemp.(F) + 460°F) x 1,000,000 (adj. for ppen)|

Basis, ppavd {ss CHY- alculeind ENAMET FNAME? #NAMET
Banin, ppemvd @ 13% Oy - calrulated PNAMET PNAME? FNAME?
- provided ** FNAME? ENAMET PNAME?
Moisture (%) 21} ™ [ X0
Owygun (%), 1z ns 112
Vohane Flow (st} 218 08318 2070770
T 32] 1008 1032 108
Emissiory rew (i) calculated. PNAMET ONAMET SNAME?
(Rt provided FNAME? #NAME? «
armn ONAMEY #NAMET Y
[Ratio Bt providulicalrulnmd ] PNAME? SNAMET ENAMET
Load (Rhr)e NA
Esmisainn Rute Basis NA NA MA
Eaumion ram (Rvhe) NA NA NA
arn NA NA KA
Morcury (lehw) = Banis (V107 Do) x Heut Input (Wbt} / 1000000 MMDew/ 0™ Btu
Basia, 107 Beu © LOOE-04 LO0E-04 RO0E-04
Howt Inprat sk (LOMBuwiv) 157 153 1419
Ekimion Rate (BV1) LDEO8 L 23E0 114506
am SE-0% AIE06 ASTEDG
Suiburic Acid Mist = SO, aon rube (Bvhe) ion rebe of SO o H,50, (%)
M H500, MY S0, 9064)
3O, soninsinn rate (To'hr) 43 o &
e 1,50,/ 50, (8%} (L] 1] 13
Corversion o HySO, (%) * ° 10 10
Emaicmt Rarte (W) 046 [T okl
7] 2m 266

Sonarce:  * Supwamns-W estinghouse 2XX0,

® Coldbar Associaes tne. 3000 .
* Exmgtric Power Ressarch [ratitube (EPRI). Elactric Utility Trace Sulstunces Report, 1994 (Table B-12) .
* For NOy #missions, data originally provickd at 23 ppmed ot 13% oxygwn

* R VOC sminsion, datn originally provaded st 2 ppawd at 1% oxygen.
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Table A-7. Maximum Emissions for Other Regulated PSD Pollutants for the FPC HInes-2 Energy Center
Siemens-Westinghouse 501F, Dry Low NOx Combustor, Natural Gas, 80 % Load

Ambient/Compressor Inlet Temperature

Parameter 20°F 59°F 90 °F
Hours of Operation 8,760 8,760 8,760
23,78 TCDD Equivalents {Ib/hr) = Basis (I/10'* Btu) x Heat Input (MMBtw/hr) / 1,000,000 MMBtw/10™ Bru
Basis, I/10" Btu 1.20E-06 1.20E-06 1.20E-06
Heat Input Rate (MMBtwhi) 1,537 1534 1419
Emission Rate (I/hr) LME-9 1.84E-09 1.70E-09
(TPY) 8.0BE-09 8.06E-09 7A6E-09
Beryllium (lvhr) = Basis (I/10'* Btu) x Heat Input (MMBtwh) / 1,000,000 MMBtu/10* Btu
Basis, /10" Bru 0.00E+00 0 0
Heat Input Rate (MMBtwhr) 1537 1534 1419
Emission Rate (/hr) 0.00E+00 0.00E+00 0.00E+00
TPY) 0.00E+00 0.00E+00 0.00E+00
Fluoride (Ib/hr) = Basis (16/10" Bru) x Heat Input (MMBtw/he) / 1,000,000 MMBtw/10% Biu
Basis, /10" Bru 0.00E+00 0 0
Heat Input Rate (MMBtwhr) 1,537 1,534 1419
Emission Rate (Ivhr) 0.00E+00 0.00E+00 0.00E+00
(TPY) 0.00E-+00 0.00E+00 0.00E+00

Source: Electric Power Research Institute (EPRI), Electric Utility Trace Substances Report, 1994 (Table B-12) .
Emission factors for metals are questionable and not used .

Note: No emission factors for hydrogen chloride (HCI) from natural gas-firing.
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Tabie A8, Maximum Emissions for Hazardous Air Pollutanss' for the FPC Hires-2 Energy Center
Siemens-Westinghouse 501F, Dry Low NOy Combustor, Natural Gas, 80 % Load

AmbientCampressor Inlet Temperature

Parameter 20°F SKF 90 °F
Hours of Qperation 8760 8760 8760
Antmony (lvhr) = Basis (16710 Bru) x Heat Input (MMBtwhr) / 1,000,000 MMBr/10™ Btu
Basis, [b10% Bru 0.00E+00 0.00E+00 0.00E+00
Heat Input Rate (MMBtuhr) 1537 158 1419
Emission Rate (lb/hr) 0.00E +00 0.00E+00 0.00E+00
(TPY) D.OOE+00 0.00E+00 0.00E+00
Benzene (Ibvhr) = Basis (110" Biu) x Heat Inpul (MMBtwhs) / 1,000,000 MMBtw/10" Bru
Basis, Ibv10™ Bru BO0E01 8.00E-01 8.00E-01
Heat Input Rate (MMBtwhr) 1537 154 1419
Emissicn Rate (Ivhr) 1.23E-03 123603 LI4E-03
{TFY) 533E-3 533E-03 4.97E03
Cadmium {Ivhs} = Basis (17102 Bru) x Heat Input (MMBuw/he) / 1,000,000 MMBr10™ Bru
Basis, lo/10™ Bru 0.00E+00 0.00E+00 Q.00E+00
Heat [nput Rate (MMBtu/hs) 1527 1534 1419
Emission Rate (Ivhe) 0.00E+00 O0.00E+00 0.00E+00
TrY) D.O0E+00 0.00E+00 000E+00
Chromium (byhy) = Basis (Iv10™ Bru) x Heat Input (MMBewhr)/ 1,000,000 MMBuw/10 Bru
Basis, v30™ Bru G.OOE+00 GOUE+00 0.00E+00
Heat Input Rate (MMBEnvhr) 1537 1534 1415
Emission Rate (bvhr) 0.00E +00 0.00E+00 000E+00
(TFY) 0.00E +00 D.00E+00 0.00E+00
Formaldehyde {Ivhe) = 10% of YOC Ivhr
Emission Rate, V10" Bru #NAME? #NAME? #NAME?
Heat Input Rate (MMBtwhys) 1537 1554 1419
Emisaion Rate (lbvhr) #NAME? #NAME? #NAMET
(TPY) #NAME? #NAME? #NAME?
Cobalt {ltvhr) = Basis (/10" Btu) x Heat Lnput (MMBow/hs} / 1,000,000 MMBtu10Y By
Basis, v10" Btu 0.00E+00 0.00E+00 D.00E+80
Heat Input Rate (MMBtuhr) 1537 1534 1419
Emission Rate (Tvh) 0.00E+00 0.00E+00 0.00E+00
(TF) 0.00E +00 0.00E+00 D.00E +00
Manganese (Ibrhr) = Basis (10" Biu) x Heat Input (MMBtwhr) / 1,000,000 MMBru/10” Bru
Basis, v10” Btu 0.00E+00 0.00E +00 0.00E+(0
Heat Input Rate (MMBtu/hr) 1537 153 1419
Emission Rate (Ivh) 0.00E+00 ¢.00E+00 0.00E+00
(TPY) 0.00E+(0 4.00E+00 0.00E+00
Nicke! (itvhr) = Basis (Iby10™ Bru) x Heat Input (MMBtwhr) / 1,000,000 MMBiu/10" Bru
Basis, 10" Btu 0.00E+00 0.00E+00 0.O0E+00
Heat Input Rate (MMBeu/hr) 1537 1534 1419
Emission Rate (tvhr) 0.00E+00 0.00E+00 O.00E+00
(TPY) O.00E+00 0.00E+00 0.00E+00
Phosphocous (Ibvhe) = Basis (Iv10™ Bru) x Heat Input (MMBau/hr) /1,000,000 MMBru/102 Bru
Basis, (/10" Bru 0.00E+00 0.00E+00 G.O0E+00
Heat Input Rate (MMBeu/hr) 1537 153 1419
Emission Rate (tvhr) 000E+00 0.00E +00 0.00E+00
(TPY) 0.00E+00 0.00E+00 O00E+00
Selenium (Ibvhe) = Basis (V10 Bru) x Heat Input (MMBrwhr) £ 1,000,000 MMBru/10™ Bou
Basis, Bv10" Btu 0.00E+00 0.00E+00 0.00E +00
Heat Input Rate (MMBtu/hr) 1537 1534 1419
Emission Raee (Thhr) 0.00E+00 0.00E+D0) O.00E+00
0.00E+00 C.00E+00 OL0E+X)

Toluene (bvhr) = Basis (IY10™ Btu) x Heat Input (MMBtuw/hr) / 1,000,000 MMBhy10™ Btu

Basis, ly10” Btu 1.00E+01 1.00E+01 100E +01
Heat Input Rate (MMBtwhr) 1537 1534 1419
Emission Rate (Ivhr) TS4E-02 153602 142E02

(112 4] 6.73E-02 672602 622602

Source: Electric Power Research Instirute (EPRE), Electric Utility Trace Substarces Report, 1994 (Table 5-12)
Emission factors for metaly are questionable and not wsed .




Table A-9. Design Information and Stack Parameters for the FPC Hines-2 Energy Center
Siemens-Westinghouse 501F, Dry Low NOx Combustor, Natural Gas, 65 % Load

9E37576Y\F2\WP Tables A-1 through A-25.xls
NG 65 52400

Ambient/Compressor Inlet Temperature

Parameter 20°F 5 °F 105 F
Combustion Turbine Performance
Evaporative cooler status/ effidency (%) Off Off Off
Ambient Relative Humidity (%) 80 80 &0
Gross power output (MW) 13028 nra 9849
Gross heat rate (Bw/kWh, LHV) 9865 10,250 10,5820
{BtwkWh, HHV) 10,840 11370 12,006
Heat Input (MMBtuhr, LHV)- calculated 1285 1207 1,066
- provided 1284 1,206 1076
(MMBtw/hr, HHV) - provided 1425 133% 1,184
{HHV/LHY) 1110 1108 1.100
Fuel heating value (Brub, LHV) 21,038 21,038 21,038
(BtuAb, HHV) 345 2345 23345
(HHV/LHV) 1.110 1.110 1.110
CT Exhaust Flow
Mass Flow (T/ha) 3,008,355 2,857,150 2,653,681
Temperature (°F) 1,061 1,087 1,089
Moisture (% Vol.) 7.17 784 10.90
Oxygen (% Vol 13.19 1314 1263
Molecular Weight - calculated 2851 2842 2807
- provided 2850 242 2807
Volume Flow (acfm)= [(Mass Flow (Tbvhr) x 1,545 x (Temp. ("F) + 460°F)} / [Molecular weight x 2116.8] / 60 mirvhr
Mass flow (Tyhr) 3,008,355 2,857,150 2,653,681
Temperature ('F) 1,051 1,087 1,089
Molecular weight 2851 2842 2807
Volume flow (acfm)- calculated 1,939,295 1,891,657 1,781,152
- provided
Fuel Usage
Fuel usage (Ivhr)= Heat Input (MMBhwhr) x 1,000,000 Bt/MMBtu (Fuel Heat Content, Bra/b (LHVY))
Heat input (MMBtwhr, LHV) 1,284 1,206 1,076
Heat content (Btulb, LHV) 21,038 21,038 21,038
Fuel usage (Ivhr)- calculated 61,032 57325 51,146
- provided 57,150 54,940 49850
Heat content (Bhw/cf, LHY) 920 920 920
Fuel density /it 0.0437 0.0437 0.0437
Fuel usage (cfhr)- calculated 1,395,652 1,310,870 1,169,565
Stack and Exjt Gas Conditions- HRSG
Stack height () 15 125 125
Diameter (ft} 19.0 190 190
Temperature (F) 19%0 190 190
HRSG- Volume flow (acfm)= CT Volume flow {acfm) x [(HRSG Temp. (°F) + 460 K) / (CT Temp. (°F) + 460)}
CT Volume flow (ackm) 1,930,295 1,891,657 1,781,152
CT Temperature (°F) 1,051 1,087 1,089
HRSG Temperature ('F) 190 190 190
HRSG Volume flow (acfm) B34.243 794,814 747417
Velodity (ft/sec)= Volume How (acfm) / [{{diameter)? /4) x 3.14159} / 60 se¢/min
Volume Bow (acfm) 834243 794,814 74T A17
Diameter (ft) 190 190 19.0
Velodity (ft/sec)- calculated 49.0 467 49

Source: Siemerns-Westinghouse, 2000,

Note: Universal gas constant= 1545 fi-Ib{force)”R; atmospheric pressure= 2,116.8 Ib{force)/ft2




SIIERTIDWITables A-1 sheowgh A-Baks
NG & V2o

Talble A-10. Maxanum Emissiors ior Critens snd Othwr Reguinied Polutanss for the FPC Hinm=2 Energy Cenar
Sotrare- Wasbnghous 201F, Dry Low NOy Combusior, Naturst Cas, 65 % Load

b Commpramsest Lkt Tomp
Puracramr nF »F 1087
Hours of Operaton 4760 8150 1260

Dectulate fom CT and SCE
Particulair (Ry'he)= Eminsion rete (ohr) from muﬁ:«umumnh-w back-half)

Basis, btw * 54 43
l'-mllh!lw!ﬂl- Suifur trioxide (formed free aonvemion of 5O,) convars 1o astmorium sulfam [ Ph.g

[ from iom o SOy 5Oy (Rxtur) & Converaion 50,10 50, x 1 SO/ SO x
Conversinn of 50, 3 b 50y 10 (NHLS0, x (NH): SO/ B 50,

5Oy ampaion ruie (Bvhe) caleuisied “w a7 13

Comveram (%) from 50y b 50, 1% 10 10

MW SO/ SO, (B064) 13 13 13

100 0o 190

MW (NH,3; 504 50, (13290 w 17 17

Particula s (T} cakculnind o a7 [T

Purticulam [} from CT + SCR &S [+ 55

arn as o pIE]

Sulfur Duowide vty = Matural gas {cihr) x sutfur conment(geN00 cfy x 1 B7000 ge x (I 502/B /100

Fuel ue (cir) L3 AST 1310870 169,568
Suliur content (graiew’ 100 ofy - s * 1 1 1
B S0,/ 5 (6VIT) ] z 2
Eenission rabd (/he)- caiculawsd Lr) 1w LX)
(R} provided (0.2 g/100 ¢f) (ot umad} st on on
o 78 164 14

Nitrogen Oxictes (Swhe)= NOuJppem) x ([20.9 x {1 - Mownare(h Y100H - Crrygenc}) 2 2L165 x Volumve Bon (acfm)x
4 (ol gt NO) x 80 miirvhe £ [1545 x (T wwenp{F) + 440°F) 3.9 1 1,000,000 (a5} bor ppwm)]

l-q."-vd o s as As
Mowture (%) 717 ™ e
Oxygen (%) 1318 1344 zn
Yohuna Fiow (acftn) 1599295 191557 L7125
Yo peraturs (F) 151 1087 100
Enimion: ruie (r'he) calulbimd W73 6 142
provided Y 175 JLY
(o] Y] %7 “o
Ratic Brhe provided/calculaied| 1064 100 084
Cartaron, Mot (Rahiry = CO(prpnn) x 1[20.9 1 {1 = Moimnarw{% Y100)] - Crypend% )} 1 21168 By % Vohans fow (ackn) ©
T (ol wgt O) x 60 min/ha / [L545 1 (CT wmp{F) + 460°F) x 1,000,000 (adj. for ppm)]
B, pperred- cakculbeind RE] 13 10
Basin, ppvd @ I3% O - calenteted ] b1 10
~ provided * 10 10 10
Mlunare (%} 717 E2 T 1090
Oxygen(3) ta1y B F3
Yoy Flovue {ackn) 159258 1A 12
Tenpravars (F) 1801 1087 1069
Eaminsion: reke (Rl culculsing frows given pp na F-X »0
{rhr) provided no no %0
amn WS 1338 -1}
[Ratic Brhr provided/cakeulaed) 1.061 1063 L
VOCs (i = YOC(ppm) K [1 + Mosture(%Y 100] x 21148 By}t2 & Volume flow (achn) x
14 (cvoke. gt s werthare) x 60 minvhe £ [1543 3 (CT g (F) + 460°F) x 1,000,000 (sl or ppen)]
Buw, ppervwl (a8 CH,)- calculnied SNAME? FNAME? PNAMET
Busis, ppwred @ 13% O, - aliculaed FNAME? PNAMEY PNAMET
- prowided ** ONAME! PNAME? PNAME?
Mermbars (%) 7 734 1050
Owygen (%) nn ni e
Vi Flow (ecin) Ly .3 18T 1R
Temparebare {'F) 181 1097 109
Emimion reés (Rvhe cakeadated SNAME? PNAME? ENAME?
(Brhy proviged PNAME? PNAME? #NAME?
o FNAME? PNAMET PNAMET?
[Ratio Ryhe providedcakeulad] PNAME? PNAME? FNAME?
Last (Ryhr}= NA
Eaunsion Fate Besi NA Na NA
Eamasion rew (Bvhe) NA NA NA
[124] NA NA
m-n—mo“mnumhpnmnnmmmmo“m
u-.mu“l-u LO0E-04 LO0E-04
Hant Engut Rats {(MOMBruwhe} ws 1.3 LI
Estiaman Rata (i) 1HE0 107508 9.CETT
AIEDS ALBEE-08 413608
Salluric Ackd Mist @ SOy emis ion rmim of S0y 1 K80, (%)
-wmmmmw;
S0 ot oim (Ryha) w 1z 13
o H,S0, /b SO, (W) 18 153 13
Canversion 1o HpS, (%) * 1w ' 10 10
Eaninsion Rt (Rr'he) (] os? [L]
amn 147 i 4

Sowcr:  * Seumyre-Watinghouws, X00.
* Coldar Amorca i Inc. 2000,
* Elctric Power Rasmmarch Lnatibute (EPRIL. Bectric Uskly Trecs Substunces Raport, 1994 [Table 5-12) .
* For NOy smimione, det originelly provided af 25 ppmd ot 13% caygen.
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Table A-11. Maximuem Emissions for Other Regulated PSD Pollutants for the FPC Hines-2 Energy Center
Siemens-Westinghouse 501F, Dry Low NOx Combustor, Natural Gas, 65 % Load

Ambient/Compressor Inlet Temperature

Parameter 20°F 59 °F 105 °F
0 0 0
Hours of Operation 8,760 8,760 8,760
23,78 TCDD Equivalents (Io/hr) = Basis (15/10'* Btu) x Heat Input (MMBtwhr) / 1,000,000 MMBtu/10" Btu
Basis, Ib/10" Btu 1.20E-06 1.20E-06 120E-06
Heat Input Rate (MMBtwhr) 1425 1,336 1,184
Emission Rate (Ivhr) 1.71E-09 1.60E-09 1.42E09
(TPY) 7.49E-09 7.02E-09 6.2E-09
Beryllium (Ib/hr) = Basis (/10" Btu) x Heat Input (MMBtwhr) / 1,000,000 MMBtu/10* Btu
Basis, /102 Btu 0.00E-+00 ‘ 0.00E+00 0.00E+00
Heat Input Rate (MMBtw/hr) 1425 133 1184
Emission Rate (Ib/hr) 0.00E+00 0.00E +00 0.00E+00
(TPY) 0.00E+00 0.00E+00 0.00E+00
L]
Fluoride (Ivhr) = Basis (/10" Btu) x Heat Input (MMBhu/hr) / 1,000,000 MMBtu/10™2 Bru
Basis, B¥10" Btu 0.00E+00 0.00E+00 0.00E+00
Heat Input Rate (MMBtwhr) 145 1336 1,184
Emission Rate (I/hr) 0.00E+00 0.00E+00 0.00E +00
{TFY) 0.00E+00 0.00E+00 0.00E +00

[

Source: Electric Power Research Institute (EPRI), Electric Utility Trace Substances Report, 1994 (Table B-12) .
Emission factors for metals are questionable and not nsed .




FEI7S76YFAWP Tables A-1 through A-25 ks
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Table A-12. Maximum Emissions for Hazardous Air Pollutants for the FPC Hines-2 Energy Center
Siemers-Westinghowse 501F, Dry Low NOy Combustor, Natural Gas, 55 % Load

AmbientCompressor Indet Temperature

Parameter 20°F 59°F 105°F
0 0 0
Hours of Operation 8760 8,760 B750
Antimony (lo/hr) = Basis (T¥10™ Bru) x Heat lnput (MMBtwhr) / 1,000,000 MMBtw/10% Btu
Basis, /10" Btu 0.00E+00 0.00E+00 0.00E +00
Heat Input Rate (MMBru/hs) 1425 1336 1184
Emission Rate {lbyvhr) C.D0E+00 0.00E+00 O000E +Q0
(TFY) D.00E+00 0.00E+00 0.00E +00
Benzene {i/hr) = Basis (Ity10™ Btu) x Heat Input (MMBtwhr) /1,000,000 MMEw/10" By
Basis, [iy10" Bu B.0CE-01 8.00E-01 B8.00E-01
Heat Input Rate (MMBtu/he) 1425 1336 1,184
Emission Rate (Tvhe) 1.14E-03 1.07E-03 SATEO4
(11 g4] 4.9E03 4.68E-03 415603
Cadmium (Ivhr) = Basts (v10'* Bru) x Heat Input (MMBrw/hr)/ 1,000,000 MMBaw/10% Bru
Basis, 10 Btu 0.00E+00 0.00E+00 0.00E+00
Heat Input Rate (MMBtwhr) 1425 1336 1184
Emission Rate (lbvhr) O.00E+00 0.00E+0C {.00E+00
(TPY) 0.00E +00 C.O0E+00 0.00E+00
Chromium (tvhr) = Basis (Tv10™ Bru) x Heat Inprat (MMBtw/hr) / 1,000,000 MMBrw/10™ Bru
Basis, 10" Btu 0.00E+00 0.00E+00 0.00E+00
Heat Input Rate (MMBtu/hr) 1425 133% L4
Emission Rate (Ityhs) 0D0E+00 0.00E+D0 0.00E+00
(TFY) 0.00E+00 Q.00E+00 0.00E+00
Formaidehyde (lbvhr) = 10% of YOC lvhr
Emission Rate, Ibv10% Bru FNAME? #NAME? #NAME?
Heat Input Rate (MMBtwhr) 1425 1336 1,184
Emission, Rate {Ivhr) #NAMET #NAME? #NAME?
(TPY) #NAME? #NAMET #NAME?
Cobalt (Ivhs) = Basis (IV10Y Btu) x Heat Input (MMBbw/hr) / 1.000,000 MMBw10' Bru
Basis, 110" Bru 0.00E+00 0.00E+00 0.00E+00
Heat input Rate (MMBruha) 1425 1336 1184
Emission Rate (Tb/hr) Q.00E+00 0.00E+00 Q.LOE +00
: (TFY) D.00E+00 0.00E+00 0.0CE+00
Manganese (lbvhr) = Basa (/107 Btu) x Heat [nput (MMBtwhr) / 1,000,000 MMBay/10™ Bru
Basis, 10" Bu 0.00E +00 0.00E+00 0.00E+00
Hieat Input Rate (MMBrwhi) 1425 133 1184
Emission Rate (Bvhr) 0.00E+00 0.00E+00 ©.D0E+00
(TFY) C.00E+00 0.00E +00 0.00E+00
Nickel (Ibvhr) = Basis (Ib'10™ Biy} x Heat Input (MMBewhe) / 1,000,000 MMBtw/10 Bru
Basis, 1107 Bu 0.00E+00 0.00E+00 0.00E+00
Heat Input Rate (MMBtwhr) © 1425 1336 L1834
Emission Rate (Ibvhr) 0.00E+00 0.00E+00 0.00E +00
ary D00E+00 0.00E +00 D.00E +00
Phosphorous (Io/hr) = Basis (110" Beu) x Heat Input (MMBruhr} / 1,000,000 MMBuw10™ Bru
Basis, Iv10" Bru 0.00E+00 0.00E+00 0.00E+00
Heat Input Rate (MMBtwhr) 1425 133 1,184
Emission Rate (Ivhe) 0.00E+00 0.00E+00 0.00E+00
(TPY} CLODE+00 0.0DE+00 0.00E+00
Selenium {lvhr) = Basis (v10' Beu) x Heat Input (MMBtwhr) / 1,000,000 MMBtw10 Bru
Basis, [10° Btu 0.00E+00 000E+00 0.00E+00
Heat [nput Rate (MMBtwhr) 1425 1336 1,184
Emiseion Rate (byhr) D.00E+00 G.O0E+00 0.00E + 00
ary D.O0E +00 0.0CE+00 0.00E + 00
Toluene (Itvhr) = Basis (/19" Btu) x Heat [nput (MMBewhe) / 1,000,000 MMBaw/10” By
Basis, (1107 Beu 1.00E+01 1.00E+(1 1.00E+01
Heat Input Rate (MMBtuw/hr) 1425 1,336 1184
Emission Rate (lyhr) 1.43E-02 134E-02 1.18E-02
(TFY) 6.24E-02 585E-02 5.19E-02

Source: Electric Power Research [nstituse (EPRI), Electric Utllity Trace Substarces Report, 1994 (Tabie B-12).
Emission factons for metals are questionable and not used . ¢ -



9837576 Y\FAWP Tabies A-1 through A-25xs

OIL100 524000
Table A-13. Design Information and Stack Parameters for FFC Hines-2 Energy Center
Siemens-Westinghouse 501F, Dry Low NOx Combustor, Distillate, 100 % Load
Turbine Inlet Temperature
Parameter 20°F 59°F 72°F 105 °F
Combustion Turbine Performance
Gross power output (MW) - Esimated 191.9 1845 1784 163.1
Gross heat rate (Btu/kWh, LHV) - Calculated 9,513 9,101 9,109 9,094
(BtwkWh, HHV) - Calculated 10,945 10,470 10,480 10,463
Heat Input (MMBtw/hr, LHV) - Calculated 1,825 1,679 1,625 1,483
(MMBtuw/hr, HHV) - Calculated 2,100 1932 1,870 1,707
{(MMBrwhr, HHV) - Provided 2,100 1932 1,870 1,707
Fuel heating value (Btuw/lb, LHV) 17,290 17290 17,290 17,290
(Btulb, HHV) 19892 19,892 19,892 19,892
(HHV/LHV) 1.150 1.150 1.150 1.150
CT Exhaust Flow
Mass Flow (Ib/hr) 3,826,829 3,680,420 3558433 3253,093
3,826,829 3,680,420 3,558,433 3,253,093
Temperature (°F) - Estimated 1,070 1,100 1,110 1,130
Moisture (% Vol.) 7.12 7.74 879 11.04
Oxygen (% Vol.) 11.9 11.99 11.78 11.40
Molecular Weight 28.78 2868 28.56 28.32
Fuel Usage
Fuel usage (Ib/hr) = Heat Input (MMBtw/hr) x 1,000,000 Btu/MMBtu (Fuel Heat Content, Btu/lb (LHV))
Heat input (MMBtu/hr, LHV) 1,825 1,679 1,625 1,483
Heat content (Brw/1b, LHV) 17,290 17,290 17,290 17,290
Fuel usage (Tyhr)- calculated 105,570 97,130 94,000 85,790
- provided 105,570 97,130 94,000 85,790
(gallons/hr) - calculated Ib/gal= 14,869 13,680 13239 12,083
HRSG Stack
CT-  Stack height (ft} 125 125 125 125
Diameter (ft) 19 19 1% 19
Turbine Flow Conditions
Turbine Flow (acfm) = [(Mass Flow (ftyhr) x 1,545 x (Temp. ("F)+ 460°F)) / [Molecular weight x 2116.8] / 60 minhr
Mass flow (Ibvhr) 3,826,829 3,580,420 3,558,433 3253,093
Temperature (°F) 1,070 1,100 1,110 1,130
Molecular weight 28.78 28.68 2856 2832
Volume flow (acfm)- calculated 2,475,210 2,434,870 2,379489 2,222,073
(ft3/s)- calculated 41,254 40,5681 39,658 37,035
HRSG Stack Flow Conditions
Velodity {ft/sec) = Volume flow (acfm)/ [((diameter)? /4) x 3.14159] / 60 sec/min
CT Temperature (°F) 270 bl i) 270
CT volume flow (acfm) 1,180,983 1,139,394 1,106,387 1,020,197
Diameter (ft) 19 19 19 19
Velodity (ft/sec)- calculated 69.4 67.0 €5.0 60.0

Note: Universal gas constant = 1,545 ft-Ib(force)”R; atmosphetic pressure =

Turbine inlet relative humidity is 20% at 35 °F, 60% at 59 and 75 °F, andSD% at 95 °F.

Source; Siemens/Westinghouse 2000,

2,116.8 In{force)/ft: 14.7 Ibyft®
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Table A-l4. Maxi Emissions for Criteria Poll for FPC Hirves-2 Energy Center
e na-Westinghouse 01F, Dry Low NGy Combustor, Distillate, 100 % Load

MIIHTFIW P Tablas A-1 thuough A-Z5.xls
OlLIx 32400

Turbine [nlet Temperature

Parunveter 2°F °F F 108 °F
Houns of Operation 1,000 1,000 1000 1.000
Particulats (lbvhr) = Emission eabr vhr) from manufacturer
Basis (exchudes H; 5C, ). Bvhr [y ¥ 3 A
Emission rate (ibvhr) provided 40 ns n3 M

Particulate from SCR=  Sulfur trioxide (formed from mnversion of $0,) convers o ammonium sulfate (wPM 9

Particulaie from conversion of 50y= 50, emissions (bhr) x Conversion 50, o 50y x b SOy1b S0, x
Converion of 50, x b 50, o (NHR50, x (NHY; 50/ b 50,

SO, emimsion rate (Ihr)- calculated 1055 7.1 4.0
Converion (%) fom 5O, o 50, 10 10 10
MW 50y 5C, (80464} 13 13 13
Conversion [%) from 50, (NHOL50) 160 100 109
MW (NH); 50/ 50, (132/80) 1.7 17 17
Particulate {Thvhr) caloulated a7: 0.0 1939
Particulasd (bvhr) from CT + SCR (1Y) 34 rivy
Particulaw (ons’year} from CT + SCR X1 7.1 233

Sulfur Dioxide (/hr) = Natural gas (b} x suifur coatent (%/100) x (b 50,/ )

Fuel Subfur Content 005% 05T 00s%
Fuel use (Ivhr) 105570 971X 54,000
B 50, /b S5 (6430 2 2 2
Emission rate (vhr) - caboulated 1056 97.1 741
- provided L3 95 o4

ary) -7k ] 4857 47.00

BsA
10
13
100
1.t
1769

Nitrogen Oxides. (Ib/hu) = NOx{ppm) x {{20.9 x (1 - Moisture{% ¥'100)] - Cxygen(%}} x 2116.8 x Volume How {acfm) x

45 (mole. wgt NOx) x 60 minvhr / [1345 x (CT wemp.(7F) + 460°F) 8.9 x 1,000,000 [adj. for ppm)]

B, ppmd @15% O, 13 13 15
Mouture (%) T2 174 L)
Ormygen (%) 1.9 u® .78
Turbine Flow {scfm) 1,180,983 L1534 1,106,387
Turbine Exhaust Temperature ('F) e 0 b
Emission rate (Tivhr) - cabculsted 1154 1094 106.1
= provided 1169 109.4 1059

™ as uy 20

Carbon Moncaide (vhr) = CO(pem) « [1 - Moiture(% ¥100] x 21188 VI 1 Vohume Bow (actm) x
28 (moke. wigt COJ x 60 mirvhr / [L545 x (CT bemp (F) + 460°F) x 1LI00,000 {adlj. for ppm)]

Basis, ppovd 30 x 30
Moisture (%) 712 74 ary
Turbine Fiow (scfm) 1,180,963 1193% 1,106,387
Turbine Exhaust Temperuture (F) po) zn m
Emission rate (Bvhr) - cakirlated 1038 4 955
- provided 1120 1060 1020

{TFY} %0 o 510

VOCs () = VOC{ppmyw) 1 168 Y2 x Volume Bsw (schm) x

18 (mote. wgt &3 methane) x 60 minhr / [1545 x (CT temp.('F) + 460*F) x 1,000,000 {adj. for ppm)]

Basis, ppenver 10 10 10
Turbine Fiow {acfm) 1,180,390 24345 2379489
Turbine Exhauat Temperature () m 1,100 1110
Emimion rate (vhr) - aloulated pale- ) D53 1993
+ provided no no 20
[11a1) 10 ns 105

Lead (Bvhr)w NA
Emission Rave Basin (B0 Bru) 108 0.8 108
Emission raie (vhr) o.oxr s oaxz
[1as] 00113 0004 oo

13

1104
114
102,197

%7
5.4

1104
1.020.197

858
no

190

1E

Note: ppmvd = parts per million, volume dry: Oz = axygen.

Source: Siemena/'Westinghouse, 2000; Colder Associates, 2000; EFA, 1996 (AP-42 dreft revisiors)
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9837576 Y\AF2\WP\Tables A-1 through A-25.xls

OIL100 572400
Table A-15. Maximum Emissions for Other Regulated PSD Pollutants for FPC Hines-2 Energy Center
Siemens-Westinghouse 501F, Dry Low NOx Combustor, Distillate, 100 % Load
Turbine Inlet Temperature
Parameter 20°F 59 °F 72°F 105 °F
Hours of Operation 1,000 1,000 1,000 1,000
2,3,7,8 TCDD Equivalents (Ibhr) = Basis (Iby10' Btu) x Heat Input (MMBtwhr) / 1,000,000 MMBtu/10™ Btu
Basis *, 1t/10" Btu 3.80E-04 3.80E-4 3.80E-04 3.80E-04
Heat Input Rate (MMBtu/hr) 2.10E+03 1.93E+03 1.87E+03 1.87E+03
Emission Rate (Tvhr) 7.98E-07 7.34E-07 7.11E-07 7.11E-07
(TPY) 3.99E-07 3.67E-07 3.55E-07 355E-07
Beryllium (Ib/hr) = Basis (I/10" Btu) x Heat Input (MMBtw/hr) / 1,000,000 MMBtw/10*? Btu
Basis *, I/10" Btu 0.331 0.331 0.331 0.331
Heat Input Rate (MMBtwhr) 2,100 1,932 1,870 1870
Emission Rate (Ibyhr) 6.95E-04 6.40E-04 6.19E-04 6.19E-04
(TPY) 3.48E-04 3.20E-04 3.09E-04 3.09E-04
Fluoride (Ib/hr) = Basis (I/10™? Biu) x Heat Input (MMBtwhr) / 1,000,000 MMBtw/10* Btu
Basis ® , /10" Btu 3254 3254 3254 3254
Heat Input Rate (MMBtwhr) 2,100 1932 1,870 1,870
Emission Rate (fvhr) 6.83E-02 6.29E-02 6.08E-02 6.08E-02
TPY) 3.42E-02 3.14E-02 3.04E-02 3.04E-02
Hydrogen Chloride (Ib/hr) = Basis (ib/10' Btu) x Heat Input (MMBtwhr) / 1,000,000 MMBtw/10" Btu
Basis ¢, Ib/10" Btu 207E+02 2.07E+02 207E+02 207E+02
Heat Input Rate (MMBtu/hr) 2,100 1,932 1870 1870
Emission Rate (fo/hr) 434E01 3.99E-01 3.87E-01 3.87E-01
(TPY) 2.17E-01 2.00E-01 1.93E-01 1.93E-01
Mercury (Ib/hr) = Basis (Ibv10™ Btu) x Heat Input (MMBtwhr) / 1,000,000 MMBtu/10" Bru
Basis *, 110" Btu 626E-01 6.26E-01 6.26E-01 6.26E-01
Heat Input Rate (MMBtuw/hr) 2,100 1,932 1,870 1870
Emission Rate (ibvhr) 1.31E-03 1.21E-03 1.17E03 1.17E-03
(TPY) 6.57E-04 6.05E-04 5.85E-04 5.85E-04
Sulfuric Add Mist = Fuel Use (Ib/hr) x sulfur (S) content (fraction) x conversion of S to H,50, (%)
x MW H,;S0, /MW 5 (5&/32)
Fuel Usage (cf/hr) 105,570 97,130 94,000 85,790
Sulfur (lbhr) 52.79 4857 47.00 4290
Ib H,50, b S (98/32) 3.0625 3.0625 3.0625 3.0625
Conversion to H;50, (%) (d) 10 10 10 10
Emission Rate (lbyhr) 16.17 14.87 14.39 13.14
(TPY) 8.08 744 7.20 657

Sources: “ EPA, 1998 (AP-42 draft revisions)
* EPA, 1981
“ 4 ppm assumed based on ASTM D2880
¢ assumed based on combustion estimates from GE
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Table A-16. Maximuem Emissions for Hazardows Air Pollutants for FPC Hines-2 Energy Center
Semers-Westinghouse 501F, Dry Low NOx Combustor, Distillzte, 100 % Load

SEITST6NFIW R\ Tables A-1 through A-2ak
OIL100 %2400

Turbine [nlet Tempecature

Parameter 0°F 59 'F 72°F 105 °F
Hours of Operation 1000 1,000 1000 1,000
Anenic (Ib/hr) = Basis (Iv10" Btu) x Heat Input (MMBrw/hr) / 1,000,000 MMBtu/10" Bru
Basis *, B0 Btu 791E+00 791E+00 791E+00 791E+00
Heat Input Rate (MMBtu/hs) 2,100 1932 1870 1870
Emission Rate (Ivhr) 1.66E-02 153E-02 148E02 143E.02
(TFY} 8.31E03 7 54E-03 7.40E-03 7A0E(3
Benzene (bvhr) = Basis (1™ Bau) x Heat Input (MMBtwhr) / 1,000,000 MMBrw/10 Btu
Basis *, tv10™ Btu 11 11 11 11
Heat Input Rate (MMBtwhr) 2100 1992 1870 1570
Emission Rate (tvhe) 231543 213E03 2.06E-03 206E-03
{TPY) LI1SE(3 1.06E-02 1.03-03 103603
Cadmium () = Basis (10" Btw) x Heat lnput (MMBrwhe} / 1,000,000 MMB/10 Bry
Basis *, bv10™ Beu a 32 324 I
Heat tnput Rate (MMBou/hr) 2100 1932 1870 1570
Embsion Rate (lbvhe) 6.80E<D 625E-03 6.06E03 606E-03
(TPY) 340E-03 3.13E-03 3M3E0 IMEN
Chromium (Ib/hr) = Basis (I¥10™ Btu) x Heat Inprut (MMBowhr) / 1,000,000 MMBtw/10™ Bru
Basis *, Bw10™ Beu 676 676 676 676
Heat [nput Rate (MMBuvhr) 2,100 1932 1570 1570
Emission Rae (lvhr) 1AZE02 131E-02 126602 1.26E02
(TPY) 7.10E-08 S53E-03 632E-03 632E-03
Formaldehyde (I/hr) = 10% of VOC livhr
Emission Rate, B¥107 Bru 10SE+03 1.05E +03 1.0SE+03 1.05E+03
Heat [npyt Rate (MMBtuwhr) 2100 1932 1570 1570
Emission Rate (Ivhy) 220E+00 202E+00 1.96E-+00 196E+00
(IFY) LI0E+00 1.01E+00 9TSE-01 979E01
Cobalt (Itvhr) = Basis (110" Bru) x Heat Input (MMBtwhr) / 1,000,000 MMBtw/10 Btu
Basis ", lby10™ Btu 37 3 37 37
Heat Input Rate (MMBtwhr) Z10E+03 193E+03 187E+03 187E+03
Emission Rate (thvhr) 7I7ED2 7.15E-02 6.52E-02 652E02
(TFY) 348E-02 357E-02 A4GE-02 JA6E02
Manganese (Ibvhr) = Basis (V10" Btu) x Heat Input (MMBrwhr) /1,000,000 MMBey10” Bru
Basis *, BY10™ Biu 432 a2 432 432
Heat [nput Rate (MMBrwhr) 2,100 1932 1570 1570
Emiseion Rate (Brhe) 9.07E-01 835E01 8.08E-01 S.08E-01
(TPY) 454EQ1 4.17E-01 4D4E01 AD4E-01
Nicke! (Ttyhr) = Basis (110" Bru) x Heat Input (MMBru/hy) / 1.000,000 MMBw10™ Bru
Basis*, Tv10" Beu 863 863 6.3 863
Heat Input Rate (MMBhu/hr) 2100 1532 1.870 1570
Emission Rate (lrhe) 181E01 167E01 161E-N 151E-G1
(TPY) 9.06E.02 834E-02 _AVE-02 SO7E02
Phosphorous (Ivhr) = Basis (10* Bru) x Heat Input (MMBtw/hr) / 1,000,000 MMBiy/10' Beu
Basis ", 110% Btu AE+02 3ME+02 3.00E+02 INOE+02
Heat Input Rate (MMBtwhr) 2100 1932 1870 1570
Exmission Rate (bvhr) 0629999532 OS79632988 05609544 05609544
{TFY) DI14999766  0.289B164M 02804772 0.2804772
Selenium (ltvhr} = Basis (V107 Btu) x Heat Input (MMBrwhe) / 1,000,000 MMBw/10% Bru
Basis*, 1v10” Beu pc) <) n B
Heat Input Rate (MMBtuhe) 2100 1532 1870 1570
Esmission Rate (Tvhe) 4B3E02 4ME02 430E-02 430E-02
Iry) 241E02 220E2 215602 215602
Toluene (vhr) = Basis (102 Bru) x Heat Input (MMBrwhr} / 1,000.000 MMBu16" Bru
Basis *, v10™ Beu o7 n7 7 n7
Heat input Rate (MMBtu/hr) 2,100 1932 1870 1570
Emission Rate (Tvhe) 450E-01 458E-01 443801 4A3E01
2A9E-01 229E-01 222E- 2E01

Sources;  “ EPA, 1998 (AP-02 draft revisions)
* EPA,1996 (AP<2.Table 3.1-4}
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Table A-17. Design Information and Stack Parametars for FPC Hines-2 Energy Center
Siemens-Westinghouse 501F, Dry Low NOy Combustor, Distillate, 80 % Load

$BI7576Y\F2WPTables A-1 through A-25xis
OILA0 52400

Turbine Inlet Temperature

Parameter 20°F 59'F 2'F 105 'F
Combustion Turbine Performance
Gross power output (MW) - Estimated 1535 1476 1427 1305
Groes heat rate (Bru/kWh, LHV) - Calculated 9,642 9,295 9335 9412
{BtuwkWh, HHV) - Calculated 10,707 10321 10,356 10452
Heat Input (MMBtu/he, LHV) - Calculated 1,480 1372 1232 1228
(MMBuwhe, HHV) - Calculated 1,644 1524 1,480 1364
(MMBrawhr, HHV) - Provided 1644 1,524 1480 1364
Fuel heating value (Btwh, LHV) 17,290 17290 17290 17290
{(Brb, HHV) 19,200 19,200 19,200 19.200
HHY/LHV) 1110 1110 1.110 1.110
CT Exhaust Flow
Mass Flow (ltyher) 3,800,715 3,569,967 3450546 3,179,511
3,800,715 3,589,967 3,459,546 3,179,611
Temperahure (°F) - Estimated 1,120 1,140 115 1170
Moisture (% Vol) 5385 653 76 99
Oxygen (% Vol.) 13.42 13.38 1317 1273
Molecular Weight 258] 8.7 28.561 2836
Fuel Usage
Fuel usige (Io/hr) = Heat Input (MMEBhyhs) x 1,000,000 Bru/MMEtu (Fuel Heat Content, Bry/1b (LHVY)
Heat input (MMBtu/hr, LHV) 1480 1372 1332 1,28
Heat content (Bru/b, LHV) 17290 172% 17290 17,290
Fuel usage (Ibhr)- calculated 85,600 793560 77,060 71,030
- provided 85,600 79360 77.060 71,030
{gallons/hr) - calculared ygal= 71 12,056 1177 10,854 10,004
HRSG Stack
CT- Stack height (f) 125 125 125 125
Diameter {£1) 19 19 19 19
Turbine Flow Conditions
Tusbine Flow (acfm) = [(Mass Flow (Ivhe) x 1,545 x (Temp. ("F)+ 460°F)}/ [Molecular weight x 2116.8] /60 mirvhr
Mass Bow (Tyhr) 3,800,715 3,589,967 3459546 3,179,611
Temperature (F) 1,120 1140 1,150 1,170
Molecular weight 2881 2873 2861 2836
Volume Bow (acfm) calculated 2535697 243194 2,368,159 2223331
(ft3/s)- calculated 42262 40,533 39469 37.056
HRS5G Stack Flow Conditions
Velodity (f/sec) = Volume flow (acfin)/ [((diameter)2 /4) x 3.14159) / 60 sec/min
CT Temperature (°F) 270 70 brui] 0
CT volume Bow (acfm) 1,171,556 1,109,597 1,073,761 995,725
Diameter (ft) 19 19 19 19
Velodity (fUsec)- calculated 68.9 65.2 631 585

Note: Universal gas constant = 1,545 ft-Io(force) R: atmospheric pressure = 2,116.8 I{forcelH 14.7 Ryf¢

Turbine inlet relative humidity is 20% at 35 °F, 60% at 55 and 75 °F, and 50% at 95 °F.

Source: Siemens/Westinghouse 2000,
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IEI7STSVFIW P\ Tables A-1 through A-25.xk
OIiLM 2400

Table A-18. Maximum Emissions for Criteria Pollutants for FPC Hines-2 Energy Center
. Siemers-Westinghouse 501F, Dry Low NOy Combustor, Distillate, 80 % Losd

Turbrine Inlet Temperatare
Panameter 20°F 5°F 2°F 105°F
Hours of Operation 1,000 1,000 1,000 1,000
Particulate (Ivhr) ~ Emission rate (Ivhr) from manufacturer
Basis {excludes M; 50,), vhr u7 32 3z 87
Emission rate (Tovhr)- provided 347 322 312 27

Particulate from SCRw Sulfur tricxide (formed from conversion of SOy) converts to ammonium sulfate (= PM,q)
Particulate from conversion of 50;= SO; emissiors (1) x Conversion 50; o 50, x b SOy 50y =
Conversion of SO, x Ib 5O, 1o (NHJ,50, * (NHY, SO/ B 50,

SO emission rate (Ih/hr} alculated 85.4 79.4 771 7.0
Cenversion (%) from 50 to 50y 10 10 10 10
MW S0y 50, (B0/64) 13 13 13 13
Conversion (%) from 5Oy to (NHR(E0) 100 100 1 100
MW (NM), SO 50, (132/50) 17 17 17 17
Particulate () calculated 17.66 1637 15.89 14.65
Particulate (Bvhr) from CT + SCR 524 485 47.1 “3
Particulste {tona‘year) from CT + SCR %2 43 a5 22

Sulfur Dioxide (Rxhr) = Natural gas (Ib'hr) x sulfur content (%/100) x (b 50,/B 5)

Fuel Sulfur Content 0.05% 005% 0.05% 0.05%
Fuel use (tvhr) &5,600 79,360 77,060 7100
B 50, b 5 (6432) 2 2 z 2
Emission rate (Rvt) - cakculated 855 74 77 no
- provided 8 79 7 k!

4230 ¥ 3853 3552

Nitrogen Oxides (ltyhr) = NOx(ppm) x {[20.9 x (I - Mabsture(% ¥100)] - Oxygen(%)) x 21168 x Yolumwe flow {acfm) x
46 (mole, wgt NOx) x 60 minvhr/ [1545 ¢ (CT temp.{*F} + 460°F) x 5.9 x 1,000,000 (adj. for ppm)]

Basis, ppmvd @15% O, 15 15 15 15
Moisture (%} 5485 653 75 99
Oxygen (%) 1242 1338 1347 1273
Turbine Flow (acfm) 117155 1,109,597 1073761 95725
Turbine Exhaust Temperature (°F) o m 20 0
Emission rate (Trhy) - caleulated 965 899 86.8 80.0
- provided 96.5 9.4 869 800

(TFY) 483 “H7 as 400

Carbon Monoxide (Iyhr) = CO{ppm) x [1 - Mo@ture(%V100] x 2116.8 B2 x Yolume flow {acfm) x
2B {male, wgt CO) x 60 mirvhr / (1545 x (CT temp.(*F) + 460°F) x 1,000,000 (adj. for ppm}

Basis, ppmvd x 0 30 30
Moisture (%) 545 653 25 9.9
Turbine Flow {(acfrn) 1,171,556 1,109 597 1073761 995,725
Turbine Exhaust Temperature CF) Fu1] 0 o o)
Emision rate (Bvhe) - cakulated 1043 98.1 39 84.9
- provided me {11 1000 830

(TFY} 555 515 500 “s

VOCs (Byhr) = VOC(ppmvw) x 21158 Brfid x Volume Aow (acfm) =
16 (mwole, wgt as methane) x 60 mirvhr/ [1545 x (CT temp(F) + 460°F} x 1,000,000 {adj. for ppm)]

Basis, ppenvw 10 10 10 10
Turbine Flow (acfm) 1171556 2,451 9% 236819 223,381
Turbire Exhaust Temperature (F) b1l 1,140 1150 170
Emission rate (vhr) - alculsted nn 199 19.35 1754
- provided 10 no 210 190
(TFY) 105 11.0 105 95

Lead (Tvhe)= NA
Ernission Rate Basis (1107 Bru) 108 108 108 108
Emision rate (Thhe} 00178 0068 00160 00147
(TFY) 0.0089 00082 0.0080 0.0074

Note: ppmvd= parts per million, volume dry; O;= oxygen
Sourre; SiemenyWestingtwone, 2000 Colder Associares, 2000; EPA, 1996 (AP-42 draft revigiora) .
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9837576 Y\AF2Z\WP\Tables A-1 through A-25.xls

OIL80 5/24/00
Table A-19. Maximum Emissions for Other Regulated PSD Pollutants for FPC Hines-2 Energy Center
Siemens-Westinghouse 501F, Dry Low NOy Combustor, Distillate, 80 % Load
Turbine Inlet Temperature
Parameter 20°F 59 °F 72°F 105 °F
Hours of Operation 1,000 1,000 1,000 1,000
23,78 TCDD Equivalents (Tb/hr) = Basis (Ib/10'? Btu) x Heat Input (MMBtwhr) / 1,000,000 MMBtw/10" Btu
Basis *, Ib/10'? Btu 3.80E-04 3.80E-04 3.80E-04 3.80E-04
Heat Input Rate (MMBtu/hr) 164E+03 °©  152E+03 1.48E+03 148E+03
Emission Rate (To/hr) 6.25E-07 5.79E-07 5.62E-07 5.62E07
(TPY) 3.12E-07 2.90E-07 " 2.81E07 281E07
Beryllium (To/hr} = Basis (1b/10'% Btu) x Heat Input (MMBtw/hr) / 1,000,000 MMBtw/10'? Btu
Basis *, Ib/10"? Btu 0331 0331 0331 0331
Heat Input Rate (MMBtwhr) 1,644 1,524 1,480 1480
Emission Rate (To/hr) 5.44E-04 S.O4E-04 4.90E-04 4.50E-04
(TPY) : 2.72E-04 252E-04 245E-04 2.45E-04
Fluoride (Io/hr) = Basis (Ib/10™ Btu) x Heat Input (MMBtu/hr) / 1,000,000 MMBtw/10" Btu
Basis ®, b/10" Btu 3254 3254 3254 3254
Heat Input Rate (MMBtu/hr) 1,644 1524 1,480 1480
Emission Rate (Tb/hr) 5.35E-02 4.96E-02 481E02 4.81E-02
(TPY) 267E-02 248E-02 241E-02 241E-02
Hydrogen Chloride (Ib/hr) = Basis (I/10" Btu) x Heat Input (MMBéwhr) / 1,000,000 MMBtu/10" Btu
Basis ©, t/10" Btu 2.14E+02 2.14E+02 2.14E+02 214E+02
Heat Input Rate (MMBtu/hr) 1,644 1524 1,480 1,480
Emission Rate (Ib/hr) 3.52E-01 3.26E-01 317E-01 3.17E-01
(TPY) 1.76E-01 1.63E-01 1.58E-01 158E-01
Mercury (Ib/hr) = Basis (Tb/10'? Btu) x Heat Input (MMBtw/hr) / 1,000,000 MMBtu/10'2 Btu
Basis *, b/10™ Btu 6.26E-01 6.26E-01 6.26E-01 626E-01
Heat Input Rate (MMBtw/hr) 1644 1524 1480 1480
Emission Rate (Ib/hr) 1.03E-03 954E-04 926E-4 926E-04
(TPY) 5.14E-04 4.77E-04 4.63E-04 4.63E-04
Sulfuric Acid Mist = Fuel Use (Ityhr) x sulfur (S) content {fraction) x conversion of S to H;50, (%)
x MW H,S0, /MW S (98/32)
Fuel Usage (ct/hr) 85,600 79360 77,060 71,030
Sulfur (Ivhr) 42.80 39.68 3853 3552
Ib H;S0, /b 5 (98/32) 3.0625 3.0625 3.0625 3.0625
Conversion to H,S0; (%) ¢ 10 10 10 10
Emission Rate (Ib/hr) 13.11 12.15 11.80 10.88
(TFY) 655 6.08 550 5.44

Sources: * EPA, 1998 (AP-42 draft revisions)
" EPA, 1981
¢ 4 ppm assumed based on ASTM D2880
4 assumed based on combustion estimates from GE -
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Tabie A-20. Maximum Emissions for Hazardous Air Poll for FPC Hines-2 Energy Center
Siemens-Westinghouse 501F, Dry Low NOy Combustor, Distillate, 80 % Load

MATTTEVF2W A Tables A-1 through A-Sx
OIL% %240

Turbine Inlet Temperature
Parameter 20°F 5 °F 2'F 105 °F
Hours of Operation 1,000 1,000 1000 1,000
Arsenic (tbvhr) = Basis (110" Biu) x Heat Input (MMBtwhs} / 1,000,000 MMBtw/10™ Bru
Basis *, Iv10* Btu 791E+00 7.91E+00 791E+00 791E+00
Heat Input Rate (MMBtwhr) 1544 1524 1480 1480
Emission Rate {Tvhr) 130E-02 12102 LI7E-02 LI7E02
v (TFY) 6.50E-(3 6.05E-03 $.85E-03 BB5E03
Benzene (ibvhr) = Basis (1510 Btu) x Heat Input (MMBrwhr) /1,000,000 MMBtw10% Btu
Basis *, Bv10' Bru Ll 11 11 11
Heat [nput Rate (MMBiwhr) 1544 1524 1480 1480
Emission Rate (Ityhs) 181E-03 16803 1.63E-03 163503
(TPY) 9.04E-04 838E-04 8 14E-04 B.MEO4
Cadmium {Ib/hr) = Basis (110" Btu) x Heat Input (MMBtwhe) / 1,000,000 MMBnw/10% Btu
Basis *, 16107 Beu 324 324 324 I
Heat input Rate (MMBtwhr) 1544 1,524 1480 1480
Eemission Rate (Ivhs) 533E03 4ME-0 429E03 4.79E-03
ar) 2E6E43 247E-03 240E03 240E-03
Chromium {tivhr) = Basis (10" Btu) x Heat Input (MMBruwhr) / 1,000,000 MMBtw/10% Bru
Basis *, 110" Bru 676 676 676 675
Heat Input Rate (MMBowhr) 1,684 1524 1480 1480
Emission Rate (Tovhs) LUE-02 1.03E-02 1.00E-02 LOOE-2
(IrY) 556E-03 5.15E-03 S.00E-3 5.00E-03
Formaldehyde (Ivhe) = 10% of VOC lbvhe
Exmission Rate, V10" Bru 1.28E+03 1.28E+03 1.28E+03 128E+03
Heat tngut Rate (MMBruhr) 1644 1524 1480 1480
Emission Rate (vhr) 210E+00 L95E+00 1.89E+00 189 +00
(TP 1.CSE+00 9.73E01 9ASE-01 9ASE-D1
Cobalt {lovhry = Basts (10" Biu) x Heat Input (MMBrwhs) / 1,000,000 MMBw/10 Bru
Bass ", 1v10" Btu 37 37 37 37
Heat Input Rate (MMBtuhr) L64E+03 152E+03 148E+03 148E+03
Emission Rate (lyhr) 6.08E-02 SSE-2 SATE-02 54TE-02
ary IOME-02 LMEG2 274E-02 2HED2
Manganese {itvhs) = Basis (V10" Bru) x Heat [nput (MMBawhr) / 1,000,000 MMBw/10™ Bru
Bash *, 110" Beu 432 432 in a2
Heat [nput Rate (MMBtwhr) 1644 1524 1480 14%0
Emission Rate (tvhr) 7.10E-01 6.58E-01 639E-01 639E-01
(TPY) 3.55E-01 329E-01 3.20E-01 320E-01
Nickel () = Basis (Io/16™ Bru) x Heat Input (MMBtwhr) / 1,000,000 MMBtu/10” Bru
Basis *, (v10™ Beu 863 863 863 863
Heat Input Rate (MMBtwhz) 15644 1524 1480 1480
Emission Rate (lyhr} 1.42E-01 131501 1.28E-01 128E-01
(TFY) 7D9E-OZ 6.57E02 638E-02 £38E02
Phosphorous (ltvhe) = Basis (Iv10™ Beu) x Heat Input (MMBtu/hr) / 1,000,000 MMBru/10™ Beu
Basis *, v10Y Btu 3.00E+02 3OCE+02 3.00E+02 3.00E+02
Heat [nput Rate (MMBtu/hr) 1644 1524 1480 1480
Emission Rate (Ivhe) 0493056 04571136 0.4438656 C.4438656
(era) 0246528 0285568 02219328 02219328
Selenium {ivhe) = Basis (110" Bru} x Heat Input (MMBtu/hr) / 1,000,000 MMB/10'? Beu
Basis ", V10" Bru n B p<} z
Heat Input Rate (MMBth) L6H 1524 1480 1480
Emission Rate (Ivhr) 3.78E02 3.50E-02 340E02 140E02
, (PN 1.89E-02 173E-02 170E-02 1.70E-02
Toluene (bvhr) = Basis (110" Btu) x Heat Input (MMBtwhr) /1,000,000 MMBtw/10™ Btu
Basis *, Bv10% Bru n7 7 7 F<rd
Heat Input Rate (MMBtwhr) 1644 1524 1480 1480
Emissicn Rate (Ivhr) 3.90E-01 351E01 351801 351E01
TPV} 1.95E-01 1B1E-01 173E01 175E01

Sources:  * EPA, 1998 (AP-42 draft revisions}
* EPA,1996 (AP42. Table 3.1-4)

Page1of!



Table A-21. Design Information and Stack Parameters for FPC Hines-2 Energy Center
Siemens-Westinghouse 501F, Dry Low NOy Combustor, Distillate, 65 % Load

9837576 Y\F2AWP\Tables A-1 through A-25 xis
OIL 63 52400

Turbine Inlet Temperature
Parameter 20 °F 53 °F 72°F 105 °F
Combustion Turbine Performance
Gross power cutput (MW) . Estimated 147 1199 116.0 106.0
Gross heat rate (BawkWh, LHV) - Calculated 9,997 9,733 9,834 10,036
(Btw/kWh, HHV} - Calculated 11,101 10,808 10,920 11,145
Heat Input (MMBtwhr, LHV} - Calculated 1247 1,167 1,140 1,064
(MMBtwhr, HHV) - Calculated 1,385 1,29 1266 1,182
(MMBtu/hr, HHV) - Provided 1,385 1296 1,266 1,182
Fuel heating value (Bru/Ib, LHV) 17,290 17,290 17,290 17290
(Btw/Ib, HHV) 19,200 19,200 19,200 19,200
(HHVAHV) 1.110 1.116 1110 1.110
CT Exhaust Flow
Mass Flow (Ibvhr) 3491217 3,298,903 3,219,964 3,009,818
3491217 3,298,903 3,219,964 3,009,818
Temperature (°F) - Estimated 1,170 1,180 1,190 1,200
Moisture (% Vol) 4,99 571 6.78 9.08
Oxygen (% Vol) 14.12 14.04 13.83 1341
Molecular Weight 2887 28.79 28.66 28.41
Fuel Usage
Fuel usage (Ivhr) = Heat Input {MMBtw/hr) x 1,000,000 Bru/MMBtu (Fuel Heat Content, Brw/Ib (LHV))
Heat input (MMBtwhr, LHV) 1,247 1,167 1,140 1,064
Heat content (Btw/Ib, LHV) 17290 17,290 17,290 17,29
Fuel usage (Ib/hr}- calculated 72,110 67520 65,960 61,540
- provided 72,110 67,520 65,960 61,540
(gallons/hr) - calculated Iy/gal= 71 10,156 9510 9,290 8,568
HRSG Stack
CT- Stack height (ft) 125 135 125 125
Diameter (ft) 19 19 19 19
Turbine Flow Conditions
Turbine Flow (acfm} = {{Mass Flow (Ib/hr) x 1,545 x (Temp. (‘F)+ 460°F)} / [Molecular weight x 2116.8] / 60 minvhr
Mass flow (Ibvhr) 3491217 3,298,903 3,219,964 3,000,818
Temperature °F) 1,170 1,180 1,1%0 1200
Molecular weight 28.87 28.79 2866 28.41
Volume flow (actm)- calculated 2,397 803 2,286,301 2,255,019 2139484
{ft3/s)- calculated 39,963 38,105 37584 35,658
HRSG Stack Flow Conditions
Velodity (ft/sec) = Volume flow (ackm) / [((diameter)? /4) x 3.14159] / 60 sec/min
CT Temperature (°F) 270 270 270 270
CT volume flow (acfm) 1,073,863 1,017,683 997,675 940,858
Diameter (ft) - 19 19 19 19
Veloxity (ft/sec)- calculated 63.1 59.8 58.6 553

Note: Universal gas constant = 1,545 ft-Ib{force)”R; atmospheric pressure = 2,116.8 I{force/ft%; 14.7 Iy’

Turbine inlet relative humidity is 20% at 35 °F, 60% at 59 and 75 °F, and 50% at 95 °F.

Source: Siemens/Westinghouse 2000,
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9837576 YAF2\WP\Tables A-1 through A-25.xls

OIL 65 52400
Table A-21. Design Information and Stack Parameters for FPC Hines-2 Energy Center
Siemens-Westinghouse 501F, Dry Low NOx Combustor, Distillate, 65 % Load
Turbine Inlet Temperature
Parameter 20°F 59°F 72°F 105°F
Combustion Turbine Performance
Gross power output (MW) - Estimated 1247 119.9 116.0 106.0
Gross heat rate (Btu/kWh, LHV) - Calculated 9,997 9,733 9,834 10,036
{Btw/kWh, HHV) - Calculated 11,101 10,808 10,920 11,145
Heat Input (MMBtwhr, LHV) - Calculated 1247 1,167 1,140 1,064
(MMBtwhr, HHV) - Calculated 1385 12%6 1266 1,182
{(MMBtu/hr, HHV) - Provided 1,385 1,296 1,266 1,182
Fuel heating value (Btu/lb, LHV) 17,290 17,290 17,290 17,290
(Btu/1b, HHV) 19200 19,200 19,200 15,200
(HHV/LHEV) 1110 1.110 1.110 1110
CT Exhaust Flow
Mass Flow (Ib/hr) 3491217 3,298,903 3219564 3,009818
3491217 3,298,903 3,219,564 3,009,818
Temperature (°F) - Estimated 1,170 1,180 1,190 1,200
Moisture (% Vol.} 4.99 571 6.78 9.08
Oxygen (% Vol.) 1412 14.04 13.83 1341
Molecular Weight 28.87 28.79 28.66 2841
Fuel Usage
Fue] usage (Ibvhr) = Heat Input (MMBtu/hr) x 1,000,000 Bru/MMBtu (Fuel Heat Content, Btw/lb (LHV))
Heat input (MMBtuw/hr, LHV) 1,247 1,167 1,140 1,064
Heat content (Btu/lb, LHV) 17,250 17290 17,290 17,290
Fuel usage (Ib/hr)- calculated 72,110 67,520 65,960 61,540
- provided 72,110 67,520 65,960 61,540
(gallons/hr) - calculated Ib/gal = 7.1 10,156 9,510 9,290 8,668
HRSG Stack
CT-  Stack height {ft) 125 125 125 125
Diameter (ft) 19 19 19 19
Turbine Flow Conditions
Turbine Flow (acfm) = [(Mass Flow (ItYhr) x 1,545 x (Temp. (*F)+ 460°F)]/ [Molecular weight x 2116 8]/ 60 mirvhr
Mass flow (Ib/hr) 3491217 3,298,903 3219964 3,009,818
Temperature (°F) 1,170 1,180 1,190 1200
Molecular weight 2387 28.79 28.66 2841
Volume flow (acfm}- calculated 2,397 803 2,286,301 2,255,019 2,139484
(ft3/s)- caleudated 39,963 38,105 37,584 35,658
HRSG Stack Flow Conditions
Velocity (ft/sec) = Volume flow (acfm}/ [((diameter)? /4) x 3.14159] / 60 sec/min
CT Temperature {F) 270 270 270 270
CT volume flow {acfm) 1,073,863 1,017,683 997 675 940,858
Diameter (ft) 19 19 19 19
Velodity (ft/sec)- calculated 63.1 59.8 58.6 55.3

Note: Universal gas constant = 1,545 ft-Ib{force)"R; atmospheric pressure = 2,116.8 Ib(force)/ft% 14.7 Toyst®
Turbine inlet relative humidity is 20% at 35 °F, 60% at 59 and 75 °F, and 50% at 95 °F.

Source: Siemens/Westinghouse 2000,
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Table A-22. Maximum Emissios for Criteria Pollutants for FPC Hines-2 Energy Center
Siemens-Westinghouse 501F, Dvy Low NOy Combustor, Distillate, 65 % Losd

PEITSTEYF AW Tabiew A-1 through A-Zxh
OfL 65 ¥2400

Turbine Indet Temperature
Parameter 2°F B°F 72°F 105 °F
Hours of Operation 1,000 1000 1,000 1,000
Particulate (Bvhr) = Emission rate (Tvhr) from manufacturer
Basis (exzludes H,; SO, ), Bvhe p-.%.3 z 23 45
Emission rate (itvhr} provided B zZo 263 s
Particulate from SCRw Sulfur trioxide (formed from convension of S0 converts t0 ammenium sulfate (=PM,g)
Particulate from conversion of 50;m 50; embaions (vhr) x Conversion SO; o 50y x b SOy1b SO, x
Conversion of S0, x b 50, to (NHLSC, % ((WHY), SO/ B SO,
SOy emamion rate (lvhir)- calculated 1 675 660 615
Conversion (%) from 5O, to SO 10 i 10 10
MW 50 SO (a64) 13 13 13 13
Convenion (%) from 50y o (NH(S0 100 100 100 100
MW (NH,); 50/ 505 (132/80) 1.7 17 17 17
Particulate (vhr)- cakoulated 1487 1393 13.60 1263
Farticulae (IWhr) from CT + SCR 435 0.9 329 72
Particulaje (tons/year) from CT + 5CR 217 205 20 184
Sutfur Dioxide (Tvhr) = Natural gas (lvhe) x sulfur corttent (%/100) x (b 5O, A 5)
Fuel Sulfur Content 005% 005% 005% 0.05%
Fuel use (Rvhr) 710 67520 65,960 61,540
b 50, /1 S (64732) 2 2 4 2
Emission rate (Ivhr) - calculated 721 575 &5.0 615
- provided 72 68 -] 62
T 2606 3376 3258 077

Nitrogen Oxides (ifivhe) = NOx{ppm) = {[20.9 x (1 - Mo ture{% 100} - Oxygen(%)} x 21165 x Volume flow {acfm) x

45 (mole, wigt NO) x 60 mirvhr/ [1545 x (CT temp.(F) + 460°F) x 5.9 x 1,000,000 (ad]. for ppm)]

Basis, ppmvd @15% Oy 15 15 15
Moisture (%) 4.99 5N [V ]
Oxygen (%) 1412 1404 13.83
Turbine Flow {acfm) 1073863 1017563 997675
Tursbire Exhawnt Temperature (F) rn oot o]
Emission rate (Tvhr) - calculated 811 759 43
- provided 812 760 43

(TFY) 405 o 372

Carbon Monaxide (livhr) = CO(ppm) x [1 - Moisture(%)100] x 21168 Iv#t2 x Volume fow (acfin) x
28 (mole. wgt CO) x 80 misvhr/ (1545 x (CT temp.CE} + 460°F) x 1,000,000 {adl. for ppm))

Basiy, ppmvd k) 0 0
Moisture (%) . 499 371 678
Turbine Flow (acfm) 1073 863 1,017 683 K775
Turbire Exhaust Temperuture (*F) 0 o z
Emission rate (vhr) - caiculated 965 90.8 80
« provided 1010 40 20

arY) 508 470 460

YOCs (Ivhe) = VOC(ppmvw) x 21168 /12 x Yohume flow {actm) x

16 (mole. wgt as methane) x50 minhe /£ [1545 x (CT emp'F) + 460°F) x 1,000,000 (adi. for ppm)]

Bash, ppmvw 10 10 10
Turbine Flow {acfm} 1073863 2,286,301 2255019
Turbine Exhawnt Temperature (F) 20 1,180 1,19
Emission rate {vhy) - calewlated 1935 1834 1798
- provided 200 190 180
(TPY) 100 95 90

Lead (Thvhr)= NA
Emission Rate Basis (/107 Btu) 108 108 102
Emission rate (l/hr) 0.0150 00140 a7
Iy 0.0075 0.0070 0.0068

13
9.08
1341

940,858

63
693
347

9.08

940 856

0.9

40

10

2133484

1695
190
95

108
00128

Note: ppmvd = parts per million, vohume dry; O;= oxygen.
Source: Siemena/Westinghouse, 2000; Colder Associates, 2000; EPA, 1996 (AP-12 druft revisioms) .
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9837576 Y\FZ\WP\Tables A-1 through A-25.xis

OIL 65 5/24/00
Table A-23. Maximum Emissions for Other Regulated PSD Pollutants for FPC Hines-2 Energy Center
Siemens-Westinghouse 501F, Dry Low NOy Combustor, Distillate, 65 % Load
Turbine Inlet Temperature
Parameter 20°E 59 °F 72°F 105°F
Hours of Operation 1,000 1,000 1,000 1,000
2,3,7,8 TCDD Equivalents (Ib/hr) = Basis (1b/10'2 Btu) x Heat Input (MMBtwhz) / 1,000,000 MMBtw/10'"? Btu
Basis *, /10" Btu 3.80E-04 3.80E-04 3.80E-04 3.80E-04
Heat Input Rate (MMBtu/hr) 138E+03 - 1.30E+03 127E+03 1.27E+03
Emission Rate (Ib/hr) 5.26E-07 493E-07 4 81E07 481E-07
. (TPY) 2.63E-07 2.46E-07 2.41E-07 2.41E07
Beryllium {Iohr) = Basis (Ib/10' Btu) x Heat Input (MMBtwhr) / 1,000,000 MMBtw/10*2 Btu
Basis *, b/10" Btu 0331 0331 0331 0331
Heat Input Rate (MMBtwhr) 1,385 1,296 1,266 1,266
Emissjon Rate (Ib/hr) 458E-04 429E-04 4.19E-04 4.19E-04
(TPY) 2.29E-04 2.15E-04 2.10E-04 2.10E-04
Fluoride (Ib/hr) = Basis (/10" Btu) x Heat Input (MMBtw/hr) / 1,000,000 MMBtu/10' Btu
Basis ®, Ib/10" Btu 3254 3254 3254 3254
Heat Input Rate (MMBtwhr) 1,385 1,29 1,266 1266
Emission Rate (Ib/hr) 451E02 422E-02 4.12E02 4.12E-02
(TPY) 2.25E-02 211E-02 2.06E-02 2.06E-02
Hydrogen Chloride (Tb/hr) = Basis (Ib/10" Btu) x Heat Input (MMBtwhr) / 1,000,000 MMBtw/10™ Bu
Basis ¢, 1b/10"? Btu 2.14E+02 214E+02 2.14E+02 214E+02
Heat Input Rate (MMBtu/hr) 1,385 129 1,266 1266
Emission Rate (Ib/hr) 2.97E-01 2.78E-01 2.71E-01 2.71E-01
(TPY) 1.48E-01 1.39E-01 1.36E-01 1.36E-01
Mercury (Ib/hr) = Basis (Ib/10' Btu) x Heat Input (MMBtwhr) / 1,000,000 MMBtw/10' Btu
Basis *, Ib/10"* Btu 6.26E-01 6.26E-01 6.26E-01 6.26E-01
Heat Input Rate (MMBtu/hr) 1,385 1,29 1,266 1,266
Emission Rate (Ib/hr) 8.67E-04 8.12E-04 7.93E-04 7.93E-04
(TPY) 433E04 4.06E-04 3.96E-04 3.96E-04
Sulfuric Acid Mist = Fuel Use (fb/hr) x sulfur (S) content {fraction) x conversion of § to H;50, (%)
x MW H,50, /MW S (98/32)
Fuel Usage (ct/hr) 72,110 67,520 65,960 61,540
Sulfur (Ib/hr) 36.06 33.76 3298 3077
Ib H;50, /b S (98/32) 3.0625 3.0625 3.0625 3.0625
Conversion to H,S0, (%) 10 10 10 10
Emission Rate (I/hr) 11.04 1034 10.10 9.42
(TPY) 552 5.17 5.05 471

Sources: " EPA, 1998 (AP-42 draft revisions)
®EPA, 1981
© 4 ppm assumed based on ASTM D2880
€ assumed based on combustion estimates from GE
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Table A-M. Maximum Emissions for Hazardous Air Pollutants for FPC Hines-2 Energy Center
Siemens-Westinghouse 501F, Dry Low NOx Combustor, Distillate, 65 % Load

FITIZEYFAW M Tables A-} through A-2Sx
OIL 65 52400

Turbine Inlet Temperature
Parameter 20°F 5°F 7F 105 °F
Hours of Operation 1.000 1,000 1,000 1009
Arsenic (Itvhe) = Basis (1¥10*% Btu) x Heat Input (MMBrwhr) / 1,000,000 MMBtuw/10% Bry
Basis *, /101 Bru 7S1E+00 791E+00 7IIE+00 791E+00
Heat Input Rate (MMBhu/hr) 1,385 129 1266 1266
Emission Rate (Ivhr) L10E02 LO3E-02 1OCE-02 1.00E-02
{TFY) 548E-03 5.13E-03 5.01E03 5.01E03
Beruzene (ivhr) = Basis (110" Btu) x Heat nput (MMBrwhr)/ 1,000,000 MMBtw/10™ Bru
Basis *, Ib10% Bru 11 11 11 11
Heat Input Rate (MMBhu/hr) 1,385 1296 1266 1266
Ermission Rate (lb/hr) 1.52E403 143603 139608 139E-03
(TPY) 751E-04 7.13E-04 65TEM 6.97E-04
Cadmium (Ivhr) = Basis (V10" Bru) x Heat input (MMBrwhy) / 1,000,000 MMBow/10™ Bru
Basis*, Ib/10" Bau U 2 A 324
Heat Input Rate (MMBtuhr) 1385 129 1,266 1266
Emission Rate (') 4.49E-03 420B-03 4LI10E-03 L10ED
am 224E03 2.10E03 205E(5 205E-03
Chromium (lvhr) = Basis (10" Btu) x Heat Input (MMBavhs) / 1,000,000 MMBtw/10% Bru
Basis *, tv10% Btu 675 676 676 676
Heat Input Rate (MMBuu/hr} 1,385 1,296 1266 1266
Emdssion Rate (Ivhr) 936E-03 B76E-03 8S6E-03 8S6E-13
" (TP 46803 A3BED £.2550 425503
Formakiehyde (tvhir) = 10% of VOC Ivhe
Ermnission Rate, [ty10' Btu T44E+03 1444552304 1444552304 1444552304
Heat input Rate (MMBtuhr) 1,385 129 1256 1,266
Emission Rate {Byhr) 200E+00 187E+00 183E+00 1LE3E+00
ary) 1.00E+00 936801 9.15E-01 S.15E-01
Cobalt (Ivhr) = Basis (V10" Btu) x Heat Input (MMBeu/he) / 1,000,000 MMBtw/102 Btu
Basis*, Iv10% By 37 7 37 37
Heat [nput Rate (MMBtwhr) 1.38E+(3 130E+03 1LZ7E+B 127E+03
Emission Rate (Tyhr) 512802 4.80E-02 4.659E-02 4E9E-02
(TPY) 256E-02 240E-02 2ME02 2ME02
Manganese (Ivhr) = Basis (iv10™ Bru) x Heat Input (MMBtwhy) / 1,000,000 MMBtu/10" Bru
Basia *, /10™ Bru 432 a2 432 432
Heat Input Rate (MMBtu/hr) 1,385 1,296 1.266 1266
Emission Rate (vhr) 5.96E-01 5.50E-01 SATE-M SATEOL
(TPY) 299E-01 2A0E-01 274E01 274E-01
Nickel {ttyhr) = Basis (V10" Btu) x Heat Input (MMBtwhr) / 1,000,000 MMBtw/102 Bru
Basis ', Ivi0" Bru 853 863 863 853
Heat Input Rate (MMBtu/hr) 1385 1296 1,266 1266
Emission Rate (Rvhe) LISE-Ot 112501 1LOSEO1 1.09E-01
arm SS7E2 SS0E.02 SASE-02 S.46E-02
Phasphorous (livhr) = Basis (10 Bru) x Heat Input (MMBtu/hr) / 1000000 MMBtw/10 Bru
Bausa*, B10” By . 3.00E +02 300E+02 A00E+02 3006402
Heat [nput Rate (MMBtuwhr) 1385 129 1266 1266
Emisaion Rate (Ivhr) 04152536 03889152 03799296 0.379929
{IFY) 02076768 01544576 Q1899548 0.1899648
Selenium (vhr) = Basis (170 Btu) x Heat nput (MMEtwhr} / 1,000,000 MMBtw/10™ Bru
Basis*, Ib10% B n n n B
Heat Input Rate (MMBtu/hs) 1385 1,256 1266 1256
Emission Rate (Tvhr) 318E-02 296E-02 291E-02 291E
(TPY} 1.59E-02 149E-02 1.46E-02 146E-02
Toluene {Bvhr) = Basis (&¥10 Btu) x Heat Input (MMBoahr}/ 1,000,000 MMBu/10™ Bru
Basis*, V10" Bru n7 =7 b b<rg
Heat Input Rate (MMBuvhr) 1.385 1296 1266 1266
Emission Rate (Ibvhr) 328E-01 3.07E-01 3.00E01 3.006-01
(IFY) 154E-01 154E-01 1.50E-01 1.50E-01

Sources: * EPA, 1998 (AP-42 draft revisions)
¥ EPA, 1996 (AP-42,Table 3.14)
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9837576 Y"\FIWT Tables A-1 through A-25.xls

Tab A-25 524000
Table A-25 Summary of Maximum Polential Annual Bmisstons for the CT/HRSG
- Annual Emissions (tons/year)* Maxdmym Emissions (tons/year)” rSD
" Natural Gas Natural Gas Distillate Qil Case A Case B Case C Case D Significant
Load: 100% 60% 100% Emlssion Rates
Pollutant Hours: 8,760 3,000 1,000

One Combustion Turbine- Combined Cyde
50, 224 54 4846 2.4 20.1 68.4 66.1 40
PM/TM,y M4 88 8 M4 314 603 57.3 25715
NO, 101 24 55 101.2 90.4 1443 1335 40
cO 184 219 53 1840 0.0 2160 3720 100
VOC (as methane) 191 75 105 191 200 274 284 40
Sulfuric Acid Mist 34 08 74 34 kR | 105 101 7
Lead 0 1.00B+00 1.04E-02 0.0B+00 0.0E +00 1.0B-02 1.0E-02 0.6
Mercury 641E-06 1.54E-08 6.058-04 6.4E-06 5.8E-06 6.1E-04 6.1B-04 0.1
MWC Organics (as 2,3,7 8-TCDD) 9.62B-09 2.308-09 367207 9.6E-09 B.6B-09 38B-07 A7B07 I50E-06
MWC Metals (Be & Cd} 00 0.0 34E-03 0.0B+00 0.0E +00 34E-03 34802 15
MWC Adid Gases {HCL) 0.0 00 02 0.0 00 0.2 0.2 400
Total HAPs 193 0.77 1.80 19 29 35 6 25

Two Combustion Turbines- Combined Cyde
50; 49 107 97.1 4.9 40.2 1369 1323 40
PM/FMyo 69 18 60 69 63 121 s 15
NO, 202 48 109 w2 181 89 %7 40
Co 368 438 106 a8 680 432 74 100
VOC (as methane) 8.1 150 2.0 381 40.1 54.8 56.7 40
Sulfuric Add Mist 69 1.63 14.87 6.87 6.16 2096 2025 7
Lead 0.00E+00 0.00E+00 209802 0.00E+00 OQ.00E+00 209E-02 29E-02 0.6
Mercury 1.28B-05 307806 1.21E-03 1.28B05 1.15E-05 1.22E-03 1.22E-03 151
MWC Organics (as 23,7 8-TCDD) 1.92E-08 461E-09 7.MEB-07 1.52E-08 1.73e-08 751B-07 7.498-07 3.50E-06
MWC Metals (Be & Cd) 0.00E+00 0.00E+00 6.90B-03 000E+00  D.00E+00 6.90E-03 6.90E-03 15
MWC Adid Gases (HCL) 00 0.00 040 0.00 0.00 040 040 400
Total HAPs 9 1.55 .60 .87 4.09 7.02 7.25 5

* Based on 59 °F compressor Inlet air temperature



Hines Energy Complex

B.0 SUMMARY OF CALPUFF MODEL DESCRIPTION AND ASSUMPTIONS USED
IN THE PSD CLASS 1 MODELING ANALYSES

B.1 INTRODUCTION

As part of the new source review requirements under Prevention of Significant
Deterioration (PSD) regulations, new sources are required to address air quality
impacts at PSD Class | areas. As part of the PSD analysis report submitted to the
Florida Department of Environmental Protection (DEP), the air quality impacts due to
the potential emissions of the proposed Power Block 2 of the Hines Energy Complex
are required to be addressed at the PSD Class | area of the Chassahowitzka National
Wildlife Area (NWA). The Chassahowitzka NWA is located approximately 118 km
northwest of the proposed source and is the nearest Class | area to the proposed
source. Other PSD Class | areas are located more than 200 km from the proposed

source.

The evaluation of air quality impacts are not only concerned with determining
compliance with PSD Class | increments but also assessing a source’s impact on Air
Quality Related Values (AQRVs), such as regional haze. Further, compliance with PSD
Class | increments can be evaluated by determining if the source’s impacts are less
than the proposed U.S. Environmental Protection Agency (EPA) Class | significant
impact levels. The significant impact levels are threshold levels that are used to
determine the type of air impact analyses needed for the project. If the new source’s
impacts are predicted to be less than significant, then the source’s impacts are
assumed not to have a significant adverse affect on air quaiity and additionai modeling
with other sources is not required. However, if the source’s impacts are predicted to
be greater than the significant impact levels, additional modeling with other sources is

required to demonstrate compliance with Class i increments.
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Currently there are several air quality modeling approaches recommended by the
Interagency Workgroup on Air Quality Models (IWAQM) to perform these analyses.
The IWAQM consists of EPA and Federal Land Managers (FLM) of Class | areas who
are responsible for ensuring that AQRVs are not adversely impacted by new and

existing sources. These recommendations have been summarized in two documents:

e Interagency Workgroup on Air Quality Models (IWAQM) Phase 1 Report: Interim
Recommendations for Modeling Long Range Transport and Impacts on
Regional Visibility (EPA, 1983), referred to as the Phase 1 report; and

» Interagency Workgroup on Air Quality Models (IWAQM), Phase 2 Summary
Report and Recommendations for Modeling Long Range Transport Impacts
(EPA, 1998), referred to és the Phase 2 report.

The recommended modeling approaches from these documents are as follows:
¢ Phase 1 report: screening analysis (Level 1)
+ Phase 2 report: screening analysis

o Phase 2 report: refined analysis

For Power Block 2, air quality analyses were performed that assess the proposed
source’s impacts in the PSD Class | area of the Chassahowitzka NWA using the refined
approach from the Phase 2 report for:

« Significant impact analysis; and

* Regional haze analysis.

The refined analysis approach was used instead of the screening analysis approach
since the air quality impacts are based on generally more realistic assumptions, include

more detailed meteorological data, and are estimated at locations at the Class | area.

PSD Permit Application | July 2000
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B.2 GENERAL AIR MODELING APPROACH

The general modeling approach was based on using the industrial Source Complex
Short-term mode! (ISCST3, Version 99155) and the long-range transport model,
California Puff model (CALPUFF, Version 5.0). The ISCST3 model is applicable for
estimating the air quality impacts in areas that are within 50 km from a source. At
distances beyond 50 km, the ISCST3 model is considered to overpredict air quality
impacts because it is a steady-state model. At those distances, the CALPUFF model
is recommended for use. Recently, the FLM have requested that air quality impacts,
such as for regional haze, for a source located more than 50 km from a Class | area be
predicted using the CALPUFF model. The Florida DEP has also recommended that
the CALPUFF model be used to assess if the source has a significant impact at a Class
| area located beyond 50 km from the source. As a result, a significant impact and
regional haze analyses were performed using the CALPUFF model to assess Power

Block 2’s impacts at the Chassahowitzka NWA.

The methods and assumptions used in the CALPUFF model were based on the latest
recommendations for a screening analysis as presented in the Inferagency Workgroup
on Air Quality Models (IWAQM), Phase 2 Summary Report and Recommendations for
Modeling Long Range Transport Impacts (EPA, 1998).

Based on discussions with DEP, the ISCST3 model can be used to determine the
‘worst-case” operating load and ambient temperature that produces a source’s
maximum impact at a Class | area. Based on that analysis, air quality impacts can then
be predicted with the CALPUFF model using the “worst-case” operating scenario to
compare the source’s impacts to Class | significant impact levels and potential
contribution to regional haze. For this proposed source, the ISCST3 model was used
to determine the “worst-case” operating scenario that was then considered in the
CALPUFF model. The methods and assumptions used in the ISCST3 were based on
those presented in Section 6.0 of the PSD report.
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A regional haze analysis was performed to determine the effect that Power Block 2's
emissions will have on background regional haze levels at the Chassahowitzka NWA.
In the regional haze analysis, the change in visual range, as calculated by a deciview
change, was estimated for the proposed source in accordance with the IWAQM
recommendations. Based on those recommendations, the CALPUFF model is used
to predict the maximum 24-hour average sulfate (SO4), nitrate (NO3), and fine
particulate (PM,;) concentrations as well as ammonium sulfate ((NH4)2S804) and
ammonium nitrate (NH4NO3) concentrations. The change in visibility due to a source,
estimated as a percentage, is then calculated based on the change from background

data.

The following sections present the methods and assumptions used to assess the
refined significant impact and regional haze analyses performed for the proposed
source. The results of these analyses are presented in Sections 7.0 and 8.0 of the
PSD report.

| B.3 MODEL SELECTION AND SETTINGS

The California Puff (CALPUFF, version 5.0) air modeling system was used to assess
the Power Block 2's impacts at the PSD Class | area for comparison to the PSD Class
| significant impact levels and to the regional haze visibility criteria. CALPUFF is a non-
steady state Lagrangian Gaussian puff long-range tranéport model that includes
algorithms for building downwash effects as well as chemical transformations (important
for visibility controlling pollutants), and wet/dry deposition. The CALPUFF
meteorological and geophysical data preprocessor (CALMET, Version 5), a
preprocessor to CALPUFF, is a diagnostic meteorological model that produces a three-
dimensional field of wind and temperature and a two-dimensional field of other
meteorological parameters. CALMET was designed to process raw meteorological,
terrain and land-use databases to be used in the air modeling analysis. The CALPUFF
modeling system uses a number of FORTRAN preprocessor programs that extract data

PSD Permit Application July 2000
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from large databases and converts the data into formats suitable for input to CALMET.

The processed data produced from CALMET was input to CALPUFF to assess the
pollutant specific impact. Both CALMET and CALPUFF were used in a manner that is
recommended by the IWAQM Phase 2 Report (EPA, 1898).

B.3.1 CALPUFF Model Approaches and Settings

The IWAQM has recommended approaches for performing a Phase 2 refined modeling
analyses that are presented in Table B-1. These approaches involve use of
meteorological data, selection of receptors and dispersion conditions, and processing

of model output.
The specific settings used in the CALPUFF model are presented in Table B-2.

B.3.2 Emission Inventory and Building Wake Effects

The CALPUFF model included the proposed source’s emission, stack, and operatin'g
data as well as building dimensions to account for the effects of building-induced
downwash on the emission sources. Dimensions for all significant building structures
were processed with the Building Profile Input Program (BPIP), Version 95086, and
were included in the CALPUFF model input. The PSD Analysis Report presents a

listing of the proposed source’s emissions and structures included in the analysis.

B.4 RECEPTOR LOCATIONS

For the refined analyses, pollutant concentrations were predicted in an array of 13
discrete receptors located at the CNWR area. These receptors are the same as those

used in the PSD Class | analysis performed for the PSD Analysis Report.

PSD Permit Application - | July 2000
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B.5 METEOROLOGICAL DATA

B.5.1 Refined Analysis

CALMET was used to develop the gridded parameter fields required for the refined
modeling analyses. The follow sections discuss the specific data used and processed
in the CALMET model.

B.5.2 CALMET Settings

The CALMET settings contained in Table B-3 were used for the refined modeling
analysis. With the exception of hourly precipitation data files, all input data files needed
for CALMET were developed by the FDEP staff.

B.5.3 Modeling Domain

A rectangular modeling domain extending 250 km in the east-west (x) direction and
280 km in the north-south (y) direction was used for the refined modeling analysis. The
extent of the modeling domain was selected by the Florida DEP staff for predicting
impacts at the Chassahowitzka NWA. The southwest corner of the domain is the origin
and is located at 27 degrees north latitude and 83.5 degrees west longitude. This
location is in the Gulf of Mexico approximately 110 km west of Venice, Florida. For the
processing of meteorological and geophysical data, the domain contains 25 grid cells
in the x-direction and 28 grid cells in the y-direction. The domain grid resolution is 10

km. The air modeling analysis was performed in the UTM coordinate system.

PSD Permit Application l ' July 2000
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B.5.4 Mesoscale Model — Generation 4 (MM4) Data

Pennsylvania State University in conjunction with the NCAR Assessment Laboratory
developed the MM4 data set, a prognostic wind field or “guess” field, for the United
States. The hourly meteorological variables used to create this data set (wind,
temperature, dew point depression, and geopotential height for eight standard levels
and up to 15 significant levels) are extensive and only allow for one data base set for
the year 1990. The analysis used the MM4 data to initialize the CALMET wind field.
The MM4 data have a horizontal spacing of 80 km and are used to simulate

atmospheric variables within the modeling domain.

The MM4 subset domain was provided by FDEP and consisted of a 6 x 6- cell
rectangle, with 80 km grid resolution, extending from the MM4 grid points (45,10} to
(54,15). These data were processed to create a MM4.DAT file, for input to the
CALMET model.

The MM4 data set used in the CALMET, although advanced, lacks the fine detail of
specific temporal and spatial meteorological variables and geophysical data. These
variables were processed into the appropriate format and introduced into the CALMET

mode! through the additional data files obtained from the following sources.

B.5.5 Surface Data Stations and Processing

The surface station data processed for the CALPUFF analyses consisted of data from
five NWS stations or Federal Aviation Administration (FAA) Flight Service stations for
Gainesville, Tampa, Daytona Beach, Vero Beach, Fort Myers and Orlando. A
summary of the surface station information and locations are presented in Table B4.
The surface station parameters include wind speed, wind direction, cloud ceiling

height, opaque cloud cover, dry bulb temperature, relative humidity, station pressure,
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and a precipitati'on code that is based on current weather conditions. The surface
station data were processed by FDEP into a SURF.DAT file format for CALMET input.

Because the modeling domain extends largely over water, C-Man station data from
Venice was obtained. These data were processed by Florida DEP into an over-water
surface station format {i.e., SEA*.DAT) for input to CALMET. The over-water station

data include wind direction, wind speed and air temperature.

B.5.6 Upper Air Data Stations and Processing

The analysis included three upper air NWS stations located in Ruskin, Apalachicola,
and West Palm Beach. Data for each station were obtained from the Florida DEP in
a format for CALMET input.

The data and locations for the upper air stations are presented in Table B-4.

B.5.7 Precipitation Data stations and Processing

Precipitation data were processed from a network of hourly precipitation data files
collected from primary and secondary NWS precipitation-recording stations located
within the latitude and longitudinal limits of the modeling domain. Data for 14 stations
were obtained in NCDC TD-3240 variable format and converted into a fixed-length
format. The utility programs PXTRACT and PMERGE were then used to process the
data into the format for the PRECIP.DAT file that is used by CALMET. A listing of the

precipitation stations used for the modeling analysis is presented in Table B-5.
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B.5.8 Geophysical Data Processing

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

use parameter values were based on annual averaged values.
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Table B-1.

IWAQM Phase 2 Ref ned Modellng Analyses Recommendatrons

- Model

lnputhutput :

Descnptlon

Meteorology

Use CALMET (rmmmum 6 to 10 layers in the vert|cal top }ayer must
extend above the maximum mixing depth expected); horizontal domain
extends 50 to 80 km beyond outer receptors and sources being
modeled; terrain elevation and land-use data is resolved for the
situation.

Receptors Within Class | area(s) of concern; obtain regulatory concurrence on
- coverage.
Dispersion 1. CALPUFF with default dispersion settings.
2. Use MESOPUFF Il chemistry with wet and dry deposition.
3. Define background values for ozone and ammonia for area.
Processing 1. For PSD increments: Use highest, second highest 3-hour and 24-

hour average SO2 concentrations; highest, second highest 24-hour
average PM,, concentrations; and ‘highest annual average SO2,
PM,; and NO2 concentrations.

2. For haze: process the 24-hour average SO4, NO3 and HNO3
values; compute a 24-hour average relative humidity factor (f(RH))
for the day during which the highest concentration was predicted for
each species,; calculate extinction coefficients for each species; and
compute percent change in extinction using the FLM supplied
background extinction.

: IWAQM Phase 2 Summary Report and Recornmendations for Modeling Long Range
Transport Impacts (EPA, 1998)

PSD Permit Application | ' July 2000
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Table B-2. CALPUFF Model Settings

PR

Parameter .

|- Setting .

Pollutant Speciés

SO%. SOz, NOy, HNO3, and NO3, and PM,,

Chemical Transformation

MESQPUFF Il scheme

Deposition

Include both dry and wet deposition, plume
depletion

Meteorological/Land Use Input

PCRAMMET (enhanced) for the screening
analysis; CALMET for the refined analysis

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

mode, ISC building downwash scheme

Terrain Effects

Partial plume path adjustment

Output

Create binary concentration file inctuding
output species for SO4, NO3 and PM,,

Model Processing

Highest predicted 24-hour SO4, NO3 and
PM,, concentrations for year

Background Values *®

Ozone: 80 ppb; Ammonia: 10 ppb

?  Recommended values by the Florida DEP.

PSD Permit Application
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Table B-3. CALMET Settings

teria: :., 5“_ “..,,‘;;. l : g7 .; i ,‘ . 3 :, # g b g ‘.} ;',;_‘_,
Honzontal Gnd Dlmensmns 250 by 280 km 10 km grid resolutlon

Vemcal Grid 9 layers

Weather Station Data 6 surface, 3 upper air, 14 precipitation stations
Inputs

Wind model options Diagnostic wind model, no kinematic effects

Prognostic wind field model | MM4 data, 80 km resoiution, 6 x 6 grid, used for
wind field initialization

Output Binary hourly gridded meteorological data file for
CALPUFF input

PSD Permit Application July 2000
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Tahle B4.
Surface and Upper Air Stations Used in the CALPUFF Analysis

Station -

UTM Coordinates’

WBAN

1 Anemomete

: . ‘Easting - Northing | .
Station Name Symbol | ‘Number | ‘(km) | (km) | Zone | rHeight (m)
Surface Stations
Tampa TPA 12842 349.20 | 3094.25 17 6.7
Daytona Beach DAB 12834 49514 | 3228.05 17 9.1
Orlando ORL 12815 468.96 | 3146.88 17 10.1
Gainesville GNV 12816 377.40 | 328412 17 6.7
Vero Beach VER 12843 557.52 | 3058.36 17 6.7
Fort Myers FMY 12835 413.65 | 2940.38 17 6.1
Upper Air Stations
Ruskin TBW 12842 349.20 | 3094.28 17 NA
West Palm Beach PBi 12844 587.87 | 2951.42 17 NA
Apalachicola AQQ 12832 110.00* | 3296.00 16 NA
’ Equivalent coordinate for Zone 17; Zone 16 coordinate is 690.22 km.
PSD Permit Application July 2000
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Hourly Precipitation Stations Used in the CALPUFF Analysis

Table B-5.

T *‘T?J;IM&Goordmate?‘?m?m

Daytona Beach WSO AP
Deland 1 SSE

Inglis 3 E

Lakeland

Lisbon

Lynne

Orlando WSO McCoy
Parrish

Saint Leo

St. Petersburg
Tampa WSCMO AP
Venice

Venus

BF06KSVI||9 7 SSW - |

3149, 55

495.14 3228.09 17
470.78 3209.66 17
342.63 3211.65 17
409.87 3099.18 17
423.59 3193.26 17
409.26 3230.30 17
468.99 3146.88 17
366.99 3054.39 17
376.48 3135.09 17
339.04 3072.21 17
340.17 3094.25 17
357.59 2098.18 17
89184 466.756 2896.09 17
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BPIP (Dated: $5(086)
DATE : 11/25/98
TIME ; 14:45:52
BPIP data for Hines? HRSG

The ST flag has been set for brocessing for an ISCSTZ run.

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

UTMP is set to UTMN. The input is assumed to be in a local
X-Y coordinate system as opposed to a UTM coordinate system.

True North is in the pesitive Y direction.

Piant north is set to .00 degrees with respect to True North.

BPIP data for Hines2 HRSG

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

Stack-Building Preliminary*
Stack Stack Base Elevation GEP** GEP Stack
Name Height Differences EQNZ Height Value
UNIT2 38.10 .00 61.00 65.00

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

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

Note: <(Criteria for determining stack heights for modeling emission
limitations for a source can be found in Table 3.1 of the
GEP Technical Support Document.

BPIP (Dated: 95086)
DATE : 11/25/98
TIME : 14:45:52

BPIP data for Hines2 HRSG




BPIP output is

50
50
50
50
50
S0
50
s0
50
S0
kle
S0

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

in meters

UNITZ
UNITZ
UNITZ2
UNIT2
UNIT2
UNIT2
UNIT2
UNITZ
UNIT2
UNIT2
UNIT2
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24,
24.
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'BPIP data for Hines2 HRSG'®
lSTl
"METERS' 1.00

'UTMN' 0.00

1

‘A" 1 0.0

4 24.4
0.000 0.000
0.000 45.000
13.700 45.000
13.700 ¢.000

1

'UNIT2' 0.9 38.1 6.

0

c




APPENDIX D

SUMMARY OF MAXIMUM CONCENTRATIONS PREDICTED
FOR POWER BLOCK 2 BY OPERATING LOAD
AND AIR INLET TEMPERATURE




WP DWW Tabies D1 Ddonls
el WD

Table D-1. Maxt Pollutant Ci tions Predicted for One Combustion Turbine In Combined Cycle Operation Firing Natural Fuel end Distiltate Fuel Oit
Based on Modeled Generle Emiseion Raw

Maximum Emission Rates (tyhr) Maxd Predicted Cs Hore {ug/m%
by Operating Load and Air Temparature by Operating Load and Air Temperature (1)
Base Load 8% Losd S0% (NG) 463% Load{FO} Averaging Base Load 80% Load 0% {HG) /65% Load[FO)
WENGY WFNCY HFMCY KF(NGY SO"F{NGY WFNCY
Poltutani o'F WF 1% FO) P MF  108°F(FO) fo1a 3 SF  108°F (FO) Time W0°F SPF  108°F (FO) 20°F S°F  105°F (FOY X2 MF  105°F{FO)
Nataral Gae

Generic 7937 fa »ay 37 7 37 7937 nar 3 Annual 012 0.1M3 01447 013 0157 0.1664 01924 021 02411
(10 gh) 24-Hour 28408 22647 35763 34281 3710 40385  47ISI  BOIS4 52864
8-Hour 54888 4189 68437 65344 71028 1TUT 8.9540 95138 99823
3-Hour 10,2027 114684 126709 131083  13.1413 208 165516  17.5092 15.2551
1-Hour 180695 19.8541 215114 07403 222096 239829 75210 289907 M.2814
50, 56 5.t 48 43 43 40 is A6 33 Annual 000873  0.008568 0.00870 000755  C.00850 0.00813 000914 001002 0.01001
24-Hour 0.204% 0.2107 02181 0.185% 0.2608 0.2021 02239 0.2264 02195
MHour o074 0240 0.762 0.656 071 0714 0.786 0.790 0.762
PM10 L] 79 11 75 pA| 63 6.1, 38 55 Annual 00131 00133 013 0013 p.otd0 00132 00147 00163 00166
24-Hour 03029 0322 03237 03 03313 43216 03611 0.3690 03650
NO, 20 11 1.2 11 19.1 17.7 168 139 148 Annual 0039 0009 003% 003 0038 0.037 0.041 0.044 0044
co 450 420 »o Jso o B0 1MM0 14460 140 8Hour 318 i 219 a3 313 an 1743 17.50 16.85
1-Hour 1047 1051 10.03 953 .79 997 53.40 5333 51.13

Distillste Pael OIf
Generic ™iT ™37 37 »ny ™7 797 7937 ™37 37 Annual 0078 D074 00832 00717 00760 0.0858 00794 00837 0.0%4
o ) U-Hour 1.7604 18552 12787 17810 19301 23802 21108 23988 25810
2-Howr 33783 35957 42951 A4X8  3.736) 4145183 40 44388 50524
3-Hour $2100 68994 8203 63258 7.0282 86132 73181 32805 9.4091
1-Hour 117783 123418 Hamw 119646 130436 154148 117881 149296 65711
50, 1046 971 850 .13 M4 710 720 4.0 610 Annusl 0.054 0.09 0090 [Eir 0076 0077 111703 0.072 0078
24-Hour M 28 147 192 193 13 1 197 202
3Hour 830 LW} LY. LY./ 7m N 6582 710 74
M0 &8 6 Ly L 524 LLT) 1 433 409 32 Annual 00877 00857 0.055] 00473 00463 0D 00435 00432 0.0466
U.-Hour 14%7 1397 1507 1178 [ALII 1230 1.156 1183 1210
NO, 1169 1094 96.7 9.6 04 800 82 76.0 63 Annual 0.104 0.102 o.101 0087 Q086 0086 0.081 0.080 0087
fus] nzo 1060 9o 110 1030 »o wmao "o 86.0 8-Hour & 480 504 i LF 513 512 3.2 547
1-Hour 16.62 16.73 16,50 167 1693 1729 1755 17.68 17.96

Note: NG= natural gee; FO= fusl oil

{1) Concentrations are based on higheet predicted concentrations wing five years of merorological for 1967 1 1991
of susface and upper air dats from the National Weather Service stations ot Tampa | thona] Adrpat snd Ruskin, respectively.

Pollutant concenirstions were besed on & madeled or generic L dicked wing s modeled embsion rate of 79.37 fvhr (10 gh).

Spectfic p iorw wi e eat] d by multiplying the lmdllea cancentration (at 10 g/s) by the ratio of the specific pollutant
emisslon raie 10 the modeled emisslon rate of 10 gh.
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Table D-2. Maximum Pollutant Concentrations Predicted for Two Combined-Cycle Combustion Turbines Firing
Natural Gas and Distillate Fuel Oil by Operating Load and Inlet Amblent Temperature

Maximum Predicted Concentrations (ug/m’) by Operating Load and Air Temperature (1)

Averaging Base Load 80% Load 60% (NG) /65% Load(FO)
TNy TPENCY SOE(NGY
Pollutant Time 2°F 59°F  105°F (FO) WF  5¢F  105°F (FO) 20°F  59°F  105°F (FO)
Natural Gas
SO, Annual 0.017 0.017 ¢.017 0.015 0.017 0.017 0.018 0.020 0.020
24-Hour 0.403 0421 0.430 0372 0.402 0.404 0.448 0.453 0.439
3-Hour 1.45 148 1.52 1.3 1.42 143 1.57 1.58 1.52
PMI10 Annual 00262  0.0266 0.0262 0.0263  0.0281 0.0265 00295  0.0327 00133
24-Hour 0.606 0.646 0.647 0.647 0.663 0.643 0.722 0.738 0.730
NO, Annual 0.078 0.078 0.077 0072 0.076 0.074 0.081 0.089 0.089
(&e] 8-Hour 6.36 6.54 6.38 6.26 6.26 642 M9 35.0 37
1-Hour 209 21.0 20.1 19.9 19.6 19.9 107 107 102
Distillate Fuel Oil
. 50, Annual 0.188 0.181 0.180 0.155 0.152 0.154 0.14 0.143 0.155
: 24-Hour 4.68 455 4.9 384 3.86 4.26 3.83 3 4.03
3-Hour 16.6 16.4 17.8 13.6 14.1 154 13.6 14.2 14.7
PM10 Annual 0.115 0.111 0.110 0.0945  0.0930 0.0959 0.0870 00854 0.0932
24-Hour 287 2.79 3101 235 2.36 2.66 231 237 242
NO, Annual 021 0.20 0.20 0.17 017 017 0.16 0.16 0.17
CcO B-Hour 9.53 9.60 10.08 9.57 9.75 104 102 105 10.9
1-Hour 332 135 M0 33.5 339 M.6 35.1 354 359

Note: NG= natural gas; FO= fuel ol

(3) Concentrations are based on highest predicted concentrations using five years of meteorological for 1987 to 1991
of surface and upper air dala from the Natlonal Weather Service stations at Tampa International Airport and Ruskin, respectively.
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Table D-3. Summary of Maximum Pollutant Concentrations Predicted for Two Combined-Cycle Combustion Turbines
Compared to the EPA Class I Significant Impact Levels, PSD Class Il Increments, and AAQS
EPA Class I
Maximum Concentration (ug/m3) Significant PSD Class I
Averaging Natural Gas/ Fuel Oil Impact Levels Increments AAQS
Pollutant Time Natural Gas Fuel Oil Annual (1) (ug/m®) (ug/m®) (ug/m?)
SO, Annual 0.018 0.19 0.038 1 25 60
24-Hour 0.45 49 NA 5 91 260
3-Hour 16 178 NA 25 512 1,300
PM10 Annual 0.029 0.12 0.039 1 17 50
24-Hour 0.72 3.0 NA 5 30 150
NO, Annual 0.081 0.21 0.096 1 25 100
Cco 8-Hour 349 109 NA 500 NA 10,000
1-Hour 107 359 NA 2,000 NA 40,000
NA= not applicable

(1) Based on firing natural gas and fuel oll for the following hours:

Natural gas

Fuel Oil

7,760 hours

1,000 hours
8,760 hours
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G tions Predicted fot One Combustion Turbine Flring Naturaf Pue( and Distlifate Fuel Ol
In Comblned-Cycle Operation st the PSD Class T Area of the Chawahawiizks NWA
Based on Modeled Cenerle Embsalon Rate

Maximum Emission Rates (ltvhr) Maxlmum Predicted Conentrations (ug/m?)

by Operating Load and Alr Temperature ] by Operating Loud and Alr Temperature (1
ot Lowd K% Load 0% (NG} 5% Load{FO) Averging Base [ond 8I% Load 0% (NGI/E5% Losd (0]

ICR(NCY WPMNCY OPNGY WFNCY APF(NCY YOFNGY

Pollutant  20°F  spop W5'F (RO} 2R sePp 105°F (FO) 20°F SP 105°P (RO) Time AR #F105°F (FOY) 20 P WSRO 2r 5P 105°F (RO

Generic 737 37 7937 37 My7 7037 7937 7937 M37 Annest 00077 ppovR 0.0080 0007y p.0peo 00082 00085 0.0085 0.0088

{1D gh) 24-Hour 01025 pso 01072 01062 nipay 0.1101 0113% oy 01173

8-Hour 03670 03780 03879 03833 ga917 D.4005 24173 D.424) 0.4299

3-Hour 0.733% 07560 0.7758 07667 0784 0.8009 0836 08481 08598

1-Hour 12784 13178 13532 13369 1.3666 13980 L4583 1.482¢ 1.5035

50, LY 51 18 43 43 40 38 a5 33 Annual GOO0S3 Q00050 000048 000o#I  poOM3  00004) 00040 000039  Dooo3g

24-Hour 00073 0006l 0.0064 00058 (0p059 0.0055 00054 Qo052 Q.0Ks

3-Hour 0052 n.049 0.047 0.042 0042 0.040 0.640 0038 0.038

PM10 85 79 7.2 75 71 63 61 54 55 Annoal 00008 poew 0.0007 00?7 00007 0.0007 0.0007 0.000% 0.0006

2-Hour 00109 (o a7 adtoe  oover 00088 00087  pooAs 0.008)

NO, 30 101 212 06 191 127 16.8 159 M6 Appual 0002 0.002 0.002 0002 0.002 0.002 0.002 0.002 0002
tiffate Puel Gl

Generic 7937 7937 7937 7937 793 79.37 ™37 a7 7937 Annual 00064 00086 0.0068 0.0064 0.0066 00069 00067  GO0GR G.007G

(10 gy H-Hour 0OB40  008S4 00894 0.0843 0.0863 0.0904 00876 0.0896 0.0924

B-ftour GR45  p2v905 o30S 02859  p2943 DINA 0.2999 03083 03200

3-Hour 05689 pSam DEISO 05719 Ospsy 06137 0.5999 D467 0.6401

1-Hour 0.9 10102 1.0708 0.9942 1029 10455 L4348 10735 11350

S0, 1056 97 860 855 794 710 720 680 620  Apnual 0009 0008 o007 0.007 0.007 0.004 1006 0.006 6.005

U-Hour a1t 0.5¢ a.to a9 009 o008 00 nos 007

3-Hour 076 071 a6? 062 0.5 056 054 053 050

PMI0 68 sg 23 524 488 M3 95 0o 372 Annual 00052 00049 0.0045 00042 0064] 0.0038 0omr  pooys 00033

24-Hour 0.069 0.064 0,059 0.0% 005y 0.051 o8 046 0043

NG, 169 %4 9%.7 %5 B4 0.0 812 760 3 Annua 0.0 a.009 4.008 aoo 0.007 o007 0.007 D.007 0006

Note: NGa naturat £a0; FOw fuel ol

Pollutant concentrations were based on a modeled or generic concentration predicted wing & modeled emlssion rate of 7937 lvhe (10 g4).

pollytent co tons were eati d by muttiplying the modeted concentration (a1 10 gA) by the ratlo of the speciiic pollutant
emislon rate to the modeled ¢misgion rate of 10 gf.
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Table D-5. Maxdimum Pollutant Concentrations Predicted for Two Combined-Cycle Combustion Turbines Firing
Natural Gas and Distiltate Fuel Oll by Operating Load and Inlet Ambient Temperature
at the PSD Class T Area of the Chassahowitzka NWA
Maximum Predicted Concentrations (ug/m®)
by Operating Load and Air Temperature (1)
Averaging Base Load 80% Load 60% (NG) /65% Load(FO)
90°F(NGY 9O°R(NGY 90°F(NGY
Pollutant Time 20°F 59°F  105°F (FO) 20°F 5°F  105°F (FO) 20°F 59°F  105°F (FO)
Natural Gas
50, Annual 0.0011 0.0010 0.0010 0.0009 0.0009 0.0008 0.0008 0.0008 0.0007
24-Hour 0.0145 0.0135 0.0129 0.0115 0.0117 0.0110 0.0108 0.0104 0.0097
3-Hour 0.104 0.0976 0.0933 0.0831 0.0848 0.0802 0.0793 0.0766 0.0714
PM10 Annual 0.0016 0.0015 0.0014 0.0015 0.0014 0.0013 0.0013 0.0013 0.0012
24-Hour 0.0218 0.0208 0.0194 0.0200 0.0193 0.0175 ' 0.0174 0.0170 0.0162
NO, Annuat 0.0049 0.0046 0.0043 0.0041 0.0039 0.0037 0.0036 0.0034 0.0032
Distillate Fuel Oll
50, Annual 0.0171 0.0160 0.0148 0.0139 0.0133 0.0123 0.0122 0.0117 0.0110
24-Hour 0.223 0.209 0.194 0.182 0173 0.162 0.159 0.153 0.144
3-Hour 1.51 142 1.33 1.23 1.18 1.12 1.09 1.06 1.000
PM10 Annual 0.010 €.010 0.009 0.008 0.008 0.008 0.007 0.007 0.007
24-Hour 0.137 0.128 0.118 0111 0.106 0.101 0.09 0.092 0.087
NO, Annual - 0.019 0.018 0.017 0.016 0.015 0.014 0.014 0.013 0.012

Note: NG= natural gas; FO= fuel oil

(1} Concentrations are based on highest predicted concentrations using five years of meteorological for 1987 to 1991
of surface and upper air data from the National Weather Service stations at Tampa International Airport and Ruskin, respectively.
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Table D-6. Summary of Maximum Pollutant Concentrations Predicted for Two Combined-Cycle Combustion Turbines
Compared to the EPA Class 1 Significant Impact Levels and PSD Class | Increments

EPA Class |
Maximum Concentration (ug/m3) Significant PSD Class |
Averaging Natural Gas/ Fuel Oil Impact Levels Incremenis
Pollutant Time Natural Gas Distillate Fuel Ol Annual (1) (ug/m*) {ug/m*)
ISCST
50, Annual 0.0011 0.017 0.0029 0.1 2
24-Hour 0.015 0.22 NA 0.2 5
3-Hour 0.104 1.51 NA 1.0 25
PM10 Annual 0.0016 0.010 0.0026 0.2 4
24-Hour 0.022 0.137 NA 0.3 8
NO, Annual 0.005 0.019 NA 0.1 25
CALPUFF
50, Annual 0.00040 0.0081 0.0013 0.1 2
24-Hour 0.0090 0.17 NA 0.2 5
3-Hour 0.023 0.45 NA 1.0 25
PM10 Annual 0.00085 0.0065 0.0015 02 4
24-Hour 0.016 0.124 NA 03 8
NO, Annual 0.00064 0.003 0.00094 0.1 25

NA= not applicable
(1) Based on firing natural gas and fuel oil for the following hours:
Natural gas 7,760 hours

Fuel Oifl 1000 hours
8,760 hours



