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‘Professional Engineer Statement ;
for Osprey Energy Center Site Certification Application

I, the undersigned, hereby certify that to the best of my knowledge, there is reasonable
assurance that the facility and pollution control equipment described in this Site
Certification Application, when properly operated and maintained, will comply with the
applicable standards found in the Florida Statutes and the rules of the Florida
Department of Environmental Protection.

7%‘/ Ty o s 8 2000

Kennard F. Kosky ~ Date
. Professional Engineer Registration No. 14996

Golder Associates, Inc.

6241 NW 23rd Street, Suite 500

Gainesville, Flonda 32653-1500
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‘1.0 NEED FOR POWER AND PROPOSED FACILITIES

11 INTRODUCTION
1.1.1 THE APPLICANT

Calp'ine Construction Finance Company, L.P. (Calpine), a San Jose, California-based company, is

the applicant for the Site Certification of a gas-fired combined-cycle power plant to be known as
the Osprey Energy Center (Project). This new facility will generate electricity for sale at
wholesale to other utilities in Peninsular Florida. Electricity from the Osprey Energy Center will

enter the electrical grid at Tampa Electric Company's Recker Substation, which is adjacent to the
Site. '

Calpine's Pare‘nt company, Calpine Corporation is a San Jose, California-based company, which
owns and/or operates, or is developing electrical generating facilities consisting of 67 poWer
plants. Calpine Corporation operates 25 gas-fired and 19 geothermal power plants. It also has 9
power plants under construction, and 14 under development. The aggregate capacity of these
plants is 18,197-megawatts (MW) (net ownership of 15,508 MW). The 25 operating gas-fired
plants are located in California (7 plants), New Jersey (3 plants), Pennsylvania (2 plants), New
York (4 plants), Texas (3 plants), and 1 plant each in Florida, Illinois, Massachusetts, Oklahoma,
Virginia, and Washington.

- Calpine Corporation has a 50-percent ownership interest in the Auburndale Power Partners,
Inc.,, power plant which is a 150-MW natural gas-fired cogeneration plant in Polk County,
Florida, southwest of Auburndale. This plant is located on property adjacent to the east side of
the Project Site.

1.1.2 PURPOSE OF SITE CERTIFICATION APPLICATION

Calpine. is proposing to own and operate a new 527-MW (average ambient) combined-cycle
power plant (Project). The Project will be located on vacant land in Polk County within the city
limits of Auburndale, Florida. The proposed Site was selected as the preferred location for the
Osprey Energy Center because it has no environmentally sensitive features (e.g., wetlands or
surface water bodies), it is adjacent to existing, required infrastructure (e.g., access road,

substation and transmission lines, water and sewer pipelines), and is predominantly surrounded

: Goldér Associates
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by commercial and industrial development and non-residential uses. Furthermore, the Site's
terrain is favorable for power plant siting and the parcel is of sufficient size to accommodate the
Project. Locating the Osprey Energy Center at the proposed Site takes advantage of the existing
adjacent electrical infrastructure [Tampa Electric Company's Recker Substation and associated
230-kilovolt (kV) transmission lines] and nearby reclaimed water supply/wastewater disposal
facilities (Auburndale's Allred Wastewater Treatment Plant on Recker Highway). The Site is a
non-producing citrus grove with no onsite surface water or wetland features. Development of
this land minimizes potential environmental impacts that might otherwise be associated with
the construction of a power plant at a previously undeveloped Site. On a MW per acre basis,

this project maximizes the land use while simultaneously minimizing environmental impacts.

The licensing of power plants in Florida requires compliance with federal, state, regional, and
local laws, regulations, and ordinances. The primary law governing the licensing of the Project
is the Florida Electrical Power Plant Siting Act [FEPPSA, Sections 403.501 to 403.518, Florida
Statutes (FS))].

FEPPSA establishes the state's policy toward balancing the needs for increased electrical power
generation with the effects on human health, the environment and ecology of the lands and
waters within the state. In the site certification process, the Florida Public Service Commission
(PSC) is the exclusive forum for the determination of need, and the Florida Department of
Environmental Protection (FDEP) acts as the central coordinator of the certification process.
Certification begins with the submittal of a Site Certification Application (SCA) to FDEP by the
applicant and culminates with approval by the Governor and Cabinet. Implementation
procedures are set forth in FEPPSA and Chapter 62-17, Florida Administrative Code (FAC),
Electrical Power Plant Siting.

This single application, the SCA, is being submitted to the FDEP to describe the Osprey Energy
- Center and the environmental conditions and impacts associated with the Project. This SCA has
been prepared to meet the requirements of the primary law (i.e., FEPPSA) which governs this
Project.
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., will occurionly when such transactions are cost-effective to the purchasing utility (i.e, when the

Project offe'rs.power that costs less than what is available elsewhere).

The Project is also demonstrably cost-effective based on a comparison of its construction cost
and heat rate to the costs and heat rate of other proposed units. This analysis is based on the

reasonable assumption that the cost of natural gas to the Project would be similar to the cost of

" natural gas to other proposed power plants. The direct construction cost of the Project is

estimated to be approximately $182 million. This construction cost equates to approximately

$333 per kW of installed capacity (based on 546 MW at ISO). The Project's full load heat rate is

projected. to be 6,800 British thermal units (Btu) per kilowatt-hour (kWh) (higher heating value,

HHYV, of natural gas) at average ambient conditions. Both the Project's direct construction cost

-and its heat I_rate'compare favorably to those of other new gas-fired combined-cycle power plants

proposed for Florida. The proposed Cane Island 3 unit for the Florida Municipal Power Agency

* and the Kissimmee Utility Authority, the proposed Duke Energy New .Smyrna Beach Power

Company Project, and the proposed Okeechobee Generating Company Project are the only.

_projects which have similar projected construction costs and heat rates.

By virtue of the lack of risk to Florida's electric customers and the low cost production

characteristics of this proposed merchant plant, the Project will necessarily be a cost-effective

power supply option for the utilities that elect to purchase the plant's merchant power. This will
translate into lower rates for customers of these utilities. Because no utility or retail customers
will be obligated to furchase the Project’s output, and assuming economically rational behavior
by purchasing utilities, it is reasonable to conclude that any purchases from the Project will be

. made at prices less than or equal to the cost of the purchasing utility's next-best alternative. In
- light of these facts, the Project's actual costs are not essential to a determination of cost-
 effectiveness to Florida ratepayers. These ratepayers cannot be required to bear the Project's costs

in their rates.

1.2.5.2 Cost-Effectiveness to Calpine
Calpine has considered various generating technologies and various configurations of

combined-cycle power plants that could be accommodated at the proposed Site and determined

Golder Associates
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1.3 OVERVIEW OF OSPREY ENERGY CENTER
1.3.1 INTRODUCTION

" To provide wholesale electric power and to help ensure adequate capacity and reliability for
future growth in Florida, Calpine is proposing to own and operate a 527-MW (average ambient)
capacity combined-cycle power plant. Construction of the Osprey Energy Center is proposed to
‘commence in 2001, with the facility being placed into service in the first quarter of 2003. The
proposed plant will consist of a combined-cycle facility burning natural gas as the fuel. The
'Osprey Energy Center facility will use dry low nitrogen oxide (NO,) combustors and SCR to
control NO, emissions. No new transmission line corridor will be needed to connect the
proposed, facility to the existing state power grid because Tampa Electric Company's Recker
Substatioﬁ- is located immediﬁtely adjacent to the southeast portion of the Site. The Project will
provide additional employment and tax base to the local economy. Calpine will submit a Need
Determination applicatidn for the proposed plant to the Florida Public Service Commission
(PSC) in the near future. A Need Determination hearing is anticipated during June or July 2000.
The statutory ﬁmeframe-within the PPSA forecasts issuance of a Site Certification' within 14
months after submittal of a complete application. Based on an expedited review schedule,
Calpine anlitipateé the completion of the Site Certification in February/March 2001 with

commencement of construction in April 2001.
Further déscripﬁon of the proposed new facilities may be found in Chapter 3.0.

1.3.2 SI'I'E LOCATION AND DESCRIPTION
The Osprey Energy Center will be located within the City of Auburndale, Polk County, Florida.

The Site is approximately 1.5 miles from downtown Auburndale and approximately 37 miles
east of Tampa Bay (see Figﬁres 1.3.2-1 through 1.3.2-3). The Site is located in the west one-half
of the northwest quarter [less right of way for County Road 544A (Derby Avenue)] of Section 15,
Township 28 _Sdul-h, Range 25 East on the Auburndale, Florida U.S. Geological Survey (USGS)
7.5-Minute poographjc Quadrangle map (see Figure 1.3.2-2). The site is approximately 19.5-
acres in size and is presently unused. Formerly, the site was used as a citrus grove, although the

grove has not been maintainéd for several years. An aerial photograph of the Site is presented

- Golder Associates
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The transmission conductors will cross the eastern property boundary for a direct connection of

the plant to Tampa Electric Company's Recker Substation.

Natural gas will be transported to the Site via a new underground pipeline lateral to be
constructed to the Site. The corridor for this pipeline is not included in this Site Certification
and will be developed separately by the ANR/Coastal Corporation Company through its
Gulfstream Pipeline project.

A conceptual design for the Project has been developed to provide an initial basis for planning
and development of this Site Certification Application. Specific environmental criteria have
been used to ensure that the Osprey Energy Center will be in compliance with all federal, state,
and local regulations. These criteria provide a maximum range of potential resource utilization

and pollutant discharges to develop possible "worst-case” environmental impacts for the Project.

Golder Associates
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14 BENEFITS OF THE PROJECT

The primary benefit of this Project to Polk County, the region, and the State of Florida is the
provision of a new, clean, reliable, and cost-effective energy source. In addition to providing
cost-effective energy, the Osprey Energy Center will provide employment and tax revenues, as
well as increased statewide electrical system reliability. Additionally, the Project minimizes
environmental impacts through site selection, land utilization relative to the output, and
through the selection of a reliable, clean cost-effective fuel. The Project makes beneficial use of a
hon—producing citrus grove and minimizes potential environmental impacts through the use of
existing facilities (i.e., access road, substation and transmission lines, and water and sewer

pipelines), the avoidance of wetlands or wildlife habitat, and the use of reclaimed water from a

local wastewater treatment plant.

Because of the previously altered environment on the Site, location of the Site in an industrial
area, use of clean-burning natural gas as a fuel, and the use of both dry low NO, combustors and
SCR as NO, control technology, no significant adverse environmental or social impacts will

result from the construction or operation of the Osprey Energy Center.

14.1 EXTERNAL BENEFITS

This Project is beneficial to Floridians due to its ability to provide economic savings and rate
stability for electric power customers, as well as satisfying the need to meet projected growth in
- Florida's electric power demand. Also, with its use of natural gas as a fuel combustors, and SCR

and dry low NO, controls, this Project will provide electrical power at low emission rates when

compared to power plants operating in Florida.

Other benefits include:
e Benefit to Auburndale via use of reclaimed water,
e Added tax base,
e Additional employment,
e Reduced emissions,

e Added reserve margin, and

Golder Associates
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Auburndale is consistent with the Light Industrial zoning district used by Polk County for the
adjacent powér plant. Applicable portions of the LDR for the Site pertaining to zoning, and the
zoning map are included in Appendix 10.2, Applicable Land Use and Zoning Information. Four
copies of these documents also are being provided as a separate attachment to meet the

requirements of FAC Rule 62-17.121.

IThe designation of the Site as a LI zoning district is consistent with the existing zoning patterns,
and existing and future land use patterns, of the adjacent properties and is suitable fof the
proposed Project. The LDR allow service and commercial activities consistent with the general
character and intensity in use in the LI district. The LDR prohibit institutional and residential
uses in the LI districts because they are not in character with the activities conducted in the LI
districts. The LDR are intended to prevent or minimize incompatibility between different types
and intensities of uses in all districts and also to protect other uses. Most of the adjacent land
uses in the area are either similar to or supportive of the proposed Project. The combination of
future land use classifications and zoning districts on adjacent parcels confirm the suitability of
the Site for LI uses. The Site plan and buffers will ensure compatibility with existing land uses
- adjacent to the Site and will integrate the Project with adjacent natural gas pipeline and

transmission line infrastructure.

The LDR [Chapter 5, Section 5.6.14.10, Maximum Height of Structures] state that no structure
shall exceed 150 feet except as provided in Section 5.2.4. The Osprey Energy Center will comply
-with this height limit.

‘Maximum noise levels, and the method of measurement in Industrial districts, are described in
Article 3, Performance Standards, in the City’'s LDR (see Table 5.7.1-1), LDR Section 5.3.34,
Maﬁmum Permitted Sound Pressure Level (In Decibels) in Industrial Districts for required noise
levels in Industrial D1str1cts) A detailed assessment of Project compliance with the applicable
noise standards may be found in Section 5.
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decline, making land available for commercial, industrial and residential uses, which in turn has

fueled the trend for increased population in the region.

Incorporated municipalities within five-miles of the Site are the Cities of Auburndale, Lake
Alfred and Winter Haven. Table 223-1 lists the nearest communities and their total residential
populations for 1980 and 1990. During that time the majority of population growth occurred
northeast of the Site in Auburndale, causing a population increase of approximately
36.2-percent. Lake Alfred had an increase of 14.5-percent, Winter Haven had an increase of
17.1-percent and unincorporated Polk County had an increase of 27.4-percent. When compared
to the 1990 populations, estimated 1997 populations show Auburndale with an increase of
5.9-percent, Lake Alfred with an increase of 4.9-percent, and Winter Haven with an increase of
3.7-percent (see Table 2.2.3-2).

As previously mentioned, the City has experienced a sizable increase in population. However,
the population density is still low in the vicinity of the Site. Residential areas are small and
scattered among commercial and light industrial businesses. A small group of homes is north of
the Site and a small mobile home park is southwest of the Site. The general trend in the vicinity

has been towards commercial and industrial businesses, which are replacing the citrus groves.

~ The City of Lake Alfred is located approximately five miles northeast of the Site. In 1990, the
population was 3,163. Between 1980 and 1990, there was a population increase of 14.5-percent.

The City of Winter Haven, located between 3.5 to 5.0 miles east of the Site, is relatively highly
urbanized. Between 1980 and 1990 Winter Haven experienced a population increase of
17.1-percent.

Polk County grew from a total population of 321,652 in 1980 to 405,382 in 1990, an increase of
26-percent (U.S. Bureau of the Census, 1990). In 1990, more than 67-percent of Polk County's
population resided in incorporated communities with a majority of that population located in
the north-central portion of the County.
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2.23.2 Ongoing Land Use

Reclaimed pho.sphate' mining land, wetlands, citrus groves, and the developed areas of
Auburndale, Lake Alfred and Winter Haven occupy significant tracts of land in the 5-mile
radius. Citrus groves are the predominant agricultural activity in the area and occupy pockets of
land south and southeast of the Site as well as throughout the study area. Figures 2.2.3-1
through 2.2.3-3 depict the Florida Land Use, Cover, and Classification System (FLUCCS) map
that indicates existing land use within an approximate 5-mile radius of the proposed plant [as
determined by the Southwest Florida Water Management District (SWFWMD), ui)dated in

1995]. Map data was verified with field reconnaissance by Golder planners during
February 2000.

The on-going land use within a 5-mile radius of the Site varies considerably. A review of
historical aerials and random field surveys on public right-of-way disclose no significant changes
in the area's land use have occurred in the past 30 years except for the decline of acreage in
citrus production. Changes in the near future, based on trends over the most recent years, will
include:

¢ Decreased citrus grove activities outside urban areas,

o Increased industrial land use in Auburndale,

¢ Increased commercial development, particularly west of Auburndale, near the Polk

Parkway and Pﬁgﬁway 92, and
e Residential growth in the north part of Auburndale.

' ;I'hese changes are based on information obtained from the local and regional planning councils
and discussions with local agencies. The City of Auburndale has patterns of industrial land use
near the Site, and to the north and northeast, with residential land use areas located further
north (see City of Auburndale and Polk County Existing Land Use Maps, Figure 2.2.2-1).
Review of Auburndale’s October 1998 Evaluation and Appraisal Report (EAR) disclosed an
increase in industrial land use in the City. The industrial land use increased from 48 acres in
1977 to 170 acres in 1988 and increased further to 239 acres in 1997. Reclassification of land use
(via development) accounted for 115 acres of industrial use; 12 acres of industrial land use were

annexed into the City.

Golder Associates
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2.24 EASEMENTS, TITLE, AGENCY WORKS

Donald Hemphill owns the property on which the proposed Project will be constructed. No
titles or agency works will be obtained from any government agency for this Project.

No easements will be required to be obtained. The Project will require:
¢ Right-of-way access for a temporary driveway (for construction) to Recker Highway
from FDOT,
¢ Right-of-way access for a driveway to Derﬁy Avenue from Polk County, and
¢ Right-of-way use permits for connection to the 12-inch force main in Recker Highway
right-of-way from Florida Department of Transportation (FDOT).

The City of Auburndale will require from FDOT right-of-way use permits for the reclaimed
water and wastewater pipes planned for Recker Highway right-of-way. '

225 REGIONAL SCENIC, CULTURAL AND NATURAL LANDMARKS
There are no federal, state, regional, or local scenic or cultural or natural landmarks within a

5-mile radius of the proposed Project.

22,6 ARCHAEOLOGICAL AND HISTORIC SITES
The Florida Department of State, Division of Historic Resources has provided a letter stating that

there are no significant archaeological or historical resources on the Site (see Appendix 10.6,
Correspondence with Historical Agencies). The 5-mile radius includes two archaeological sites
and two historical properties on the National Register of Historic Places (NRHP). The
archeological sites are not mapped but have Reference Numbers 1538 and 1539 for Archeological
Site Po-89 and Po-90, respectively. ‘

Two NRHP sites located northeast of the Project are shown on Figure 2.2.6-1. The Auburndale
Citrus Growers Association Packing House (NRHP Reference Number 97000794) at 2124 Orange
Street in Auburndale is identified on the map approximately 0.5 mile northeast of the proposed
Site. The Holland Jenks House (NRHP ReferenEe Number 96000254) at 119 Raintree Court in
Auburndale is shown on‘the map, approximately, 4.6 miles north-northeast of the proposed Site.
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Each site’s level of significance is considered to be “local” in terms of National Register of

Historic Places criteria.

The Division of Historical Resources (DHR) concluded that no significant archaeological or
historical sites are considered likely to be present at the Site, nor is it anticipated that the Project
will im;laact any significant archaeological or historical sites. The proposed Project will not affect
any sites listed, or eligible for listing, in the National Register of Historic Places, or any sites that
are otherwise of national, state, or local significance (see Appendix 10.8). As discussed in
Chapter I':our, Section 4.5, the Project will not have any significant air quality or other impacts
on areas listed with the NRHP.

22.7 SOCIO-ECONOMICS AND PUBLIC SERVICES
2271 Social And Economic Characteristics .
Polk County’s labor force totaled 197,467 in 1998, an increase of 1.2-percent from a 1996 labor
force of 195,064. This percentage increase is lower than the statewide labor force increase of 39-

percent. The 1998 count represents 76-percent of the Central Florida Region’s total labor force
(see Table 2.2.7-1). Approximately three out of evefy four jobs in the Central Florida Region are
located within Polk County. The Central Florida Region consists of DeSoto, Hardee, Highlands,
Polk, and Okeechobee Counties. Polk County had the lowest annualized unemployment rate'in
the region (5.5-percent).

Average monthly employment statistics for Polk County and the Central Florida Region by
major industry group are presented in Table 2.2.7-2. Between 1996 and 1998, employment in
Polk County increased in each employment group with the exception of the agriculture, mining,
and manufacturing industries, all of which experienced decreases. Most employment in Polk
County and the Central Florida Region occurs in services and retail trade industries. These
categories employ proportionately the same nm;tber of people when Polk County is compared
to the region. Employment in transportation, ccimmunimtion, public utilities, and construction
industry employment categories is similar on a percentage basis when compared to regional and
state employment characteristics. ' '
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In addition to the private, nonfarm industries depicted in Tables 2.2.7-3 and 2.2.7-4 farm and
government industries contribute to personal income. In the farm industry, Polk County posted

a 2.4-percent decrease in total personal income from 1996 to 1998.

In Polk County, government industry personal income increased 19-percent between 1996 and
1998. Polk County government industries generated 72.7-percent of the.region’s personal

income in the government sector in 1998.

In 1999, Polk County had an estimated total of 178,430 households, with an average size of 2.59.
people per household. This represents a 14-percent increase in the number of households from
those counted in the 1990 census. The average household size is somewhat above the average
for the state (2.47 people per household). The number of households is projected to increase to
193,250 by 2004. This is an 8.3-percent increase over current levels.

The estimated median housing value for Polk County is $78,079 with most housing (61.9-
percent) valued between $50,000 and $124,999. Polk County permitted 3,323 housing units in
19.98. This represents a 27-percent increase over the 2,626 units permitted in 199. Eighty-six
. percent of the housing units permitted in 1998 were single family dwellings. The majority of the
permitted “units (72-percent) are located in the unincorporated areas. Of the inoorporated
municipalities, Lakeland had the largest number of permitted units (532), which included 204
single family dwellings. '

2.2.7.2 Transportation
Access in and around the area surrounding the Site is dominated by private vehicles. Public
transit facilities serving the local area (five-mile radius) include:
e Citrus Connection Bus Transportation, providing buses to and from Winter Haven, and
e Polk County Transportation Department, providing response on demand by disabled
~ local residents. | |
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Figure 2.2.7-1 shows the major rail lines and road routes to and surrounding the Site. The

following paragraphs describe the routes that the construction and operation work forces are

expected to travel.

The Project will be located on the south side of CR 544A (Derby Avenue). The Site extends
south to the north right-of-way of SR 655 (Recker Highway). The only transport.ation access to
the Site will be from driveways connecting to Derby Avenue, a two-lane undivided roadway
classified as a Major Collector. The current average daily traffic on Derby Avenue is
approximately 436 trips during the peak hour of the peak season. Even with the existing traffic,
there is adequate capacity for the projected traffic that will be created by the Osprey Energy

Center.

The heavily developed portions of Auburndale are located to the north of the Site, both to the
east and west. Access to these areas will be obtained by traveling west on Derby Avenue and
then north on Recker Highway or east on Derby Avenue and then north on any of the local
streets that connect to Derby Avenue.

Winter Haven is located to the southeast of the Site. Workers from the Site will obtain access to
this community by traveling east along Derby Avenue and then southeast along Havendale
Boulevard, a six lane divided Major Arterial highway.

The City of Lakeland lS located west of the Site. Access from the Site to this community will be
provided by traveling west on Derby Avenue, north on Recker Highway (a two-lane undivided
Major Arterial highway), and then west on US 92, a four-lane divided Principal Arterial. CSX
Transportation operates a rail line, which runs in an east-west direction north of the Site.
Travelers on Havendale Boulevard need to travel over an at-grade crossing with this railroad
track in order to reach US 92.

Winter Haven M'unicipaJ Airport (Gilbert Field — S Gilbert Airport) is a public licensed airport or
airfield located within a five-mile radius of the proposed Site. It is over 1.5 miles from the Site.

The airport is depicted on Figure 2.2.1-1.
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2273 Medical Facilities
The nearest hospital to the Site is Winter Haven Hospital. There are also three

convalescent/nufsing homes within a ﬁve-nﬁle radius of the Project Site (see Table 2.2.7-6).

In addition to the 562 bed Winter Haven Hospital (located four miles to the east) there is the
Lakeland Regional Medical Center (located 12 miles to the west) and the Heart of Florida
Regional Medical Center (located approximately 10 miles to the east). The regional medical
centers provides specialized medical treatment to the residents of Auburndale.

2.2.7.4 Firefighting Facilities

Fire fighting equipment and services are available via 32 stations located- throughout Polk
County. The City of Auburndale has one fire station that serves the City. Auburndale also has
subcontracted with the Polk County Fire Deparhﬁent. The City of Auburndale fire station and
the nearby Polk County fire stations provide on-call backup support for each other. Fire
hydrants are in place in the vicinity of the Site and can provide a sufficient source of water for
emergency fire fighting requirements and can sﬁpplement the tankers provided by both
agencies. Table 2.2.7-7 lists the available fire fighting equipment in the Site vicinity.

The primary responder to the Site is the Auburndale Fire Station (City of Auburndale) located
approximately 1.5 miles to the northeast. The station is equipped with four pumpers and two
tankers (one tanker carries 3,000 gallons of water). Itis staffed daily with seven people and has a
total of 17 career fire fighters (full-time employees) plus volunteers. The estimated response
time from the station is approximately threé to four minutes.

First backup support is provided by the Jan-Phyl Village Fire Station (Polk County Fire
Station #15, located approximately 3.75 miles to the southeast in Winter Haven). The station is
equipped with two pumpers and one tanker. It has two career fire fighters and 12 volunteers.

The estimated response time from the station is approximately six minutes.

Second backup support is the Eagle Lake Fire Station (Polk County Fire Station #32, located
approximately 5.75 miles to the southeast in the city of Eagle Lake and is the specialty station for
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Polk County). It houses the HAZ-MAT team and truck, the 95-foot aerial truck, and one

pumper.

Other nearby backup support will be available from the Rifle Range Fire Department (Polk
County Station #25, located approximately 7.5 miles southeast on Rifle Range Road North) and
the Buckeye Station (Polk County Station #5, located approximately 6.5 miles to the east on
Buckeye Loop Road near Winter Haven). Station #25 has one pumper and one tanker.
Station #5 has one of three ladder trucks available in the county.

If needed, any of the equipment or staff in the 32 Polk County Fire Department stations can be
called to the Site (see Table 2.2.7-7). The available equipment includes twenty-two tankers, two
rescue trucks, one HAZ-MAT truck, three ladder trucks, one aerial truck, and 28 pumpers that
provide a minimum of 1,000 gallons per minute (gpm). The staff includes 145 career fighters
(one third of which have special training in “Level A Entry” for hazardous materials), one HAZ-
MAT specialty team (Io.cated at the Eagle Lake Station) and 305 volunteer fire fighters. |

On-site fire protection will be addressed by complying with applicable fire codes and providing
an interconnection to the.City of Auburndale’s water main. The connection with the water main
will be for both potable and fire protection use. Additionally, the plant will have a water storage

tank with a dedicated storage volume of water for fire protection uses.

The fire protection system (tanks, pumps, hydrants, extinguishers etc.) shall be in accordance
with NFPA 24 and NFPA 850 (National Fire Protection Association) and to provide protection
for the facility. A fire detection system will be provided to activate alarms upon sensing the
presence of a fire within the designated zones throughout relevant portions of the facility.
Detection systems will be in accordance with NFPA standards and will be capable of sensing a
fire by one or both of the following methods:

e Jonization smoke detectors, and

¢ Rate-compensated heat detectors.
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Polk County contains two state parks (Lake Kissimmee and Lake Arbuckle), one special water
area, and several state-owned fish management areas. None of these facilities are located within

five miles of the proposed Site.

Twenty-one community parks and recreation areas operated by the City of Auburndale (see
Figure 2.2.7-3) and 11 public parks operated by Polk County are within a 5-mile radius of the
Project. There are six .state parks and forest, but no felderal recreation areas within this same
five-mile radius. Plus, there are approximately 52 other county parks, and 11 state and federal

parks, recreation and conservation areas available within a 25-mile radius.

2.2.7.7 Electric And Gas

Electric power service will be required on site during the construction phase of the Project.
Tampa Electric Company will provide this service. The basic electrical requirement for service to
the Site during construction will be one or two 3-phase circuits stepped down to
4160 V/480V/120V. During normal day-to-day operations of the Osprey Energy Center, the
plant will supply its own internal electrical needs, independent of outside service. Additionally,
power will be available from Tampa Electric Company to allow start-up of the plant.

No gas service will be required during construction. During plant operation, Gulfstream
Natural Gas System will supply natural gas transport by direct pipeline lateral to the Project.

2278 Water Supply Facilities

The City of Auburndale has a municipal treatment and distribution system for City residences
and businesses. The City's potable water sﬁpply is proposed to be used to supply the Project's
potable needs only. Wastewater effluent (reclaimed water) and on-site wells will be used to the
greatest extent possible to minimize use of the City's potable water resources. The City potable
water main runs along the southern boundary of the Site, in the Recker Highway right-of-way.
This water main is a-12-inch diameter pipe buried approximately 3.5 feet below ground surface.
The available capacity is identified in Appendix 10.7, Concurrency Management System Report.
The City’s facilities are designed for 6.46 million gallons per day (mgd) capacity. Remaining
plant capacity is 2.9 mgd (45-percent).
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City of Auburmndale Parks and Recreations Facilities

Ariona Beach Clubhouse 12
Ariana Beach Yocht Club 13,
Auburndale Civic Center 14,
Auburndale Little League Baseball 15.
Auburndale Municipal Beach 16.
Auburndale Municipal Racquetball Courts 17.

Auburndale Munipal Tennis Courts 18,

Auburndale Senior Center 19.

Auburndale Shuffleboard Courts 20.
. Auburndole Youth Basketball Leaque 2,
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Auburndale Youth Football League

Bridgers Basketball Courts

Corol Boulevard Neighborhood Park
Downtown Bosketball Courts
Downtown City Park

Loke Dickey Pork

Lake Stella Park

Miss Auburndale Youth Seftball
Recreation Holl

Rev. Eorl Wright Park

Tropical Acres Neighborhood Park

1 o

Note: The Auburndale Youth Soccer Association and Youth Softball Complex located in the

Polk County Fairgrounds Park (See Figure 2.2.7-2).
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1988). The top of the Arcadia Formation is encountered approximately 75 feet bls in the vicinity
of the Site, and is approximately 50 feet thick (Scott, 1988).

In the vicinity of the Site, the relatively impermeable clays of Hawthorn Group generally serve
as a confining unit that hydraulically separates the underlying Upper Floridan aquifer from the
overlying surficial aquifer system. In certain parts of peninsular Florida (particularly to the
south and southwest of the Site), there are permeable sands and carbonates within the
Hawthorn Group that comprise the intermediate aquifer system. In these areas, the
intermediate aquifer system serves as an important local source of potable water. The

intermediate aquifer system/intermediate confining unit is thin in the vicinity of the Site.

Undifferentiated Surficial Sands _

Unconsolidated sands are present in the vicinity of the Site from land surface to approximately
50 feet bls (Scott, 1988). The portion of the sanas that are saturated with groundwater under
water table conditions comprise the surficial aquifer system. The water table is generally
encountered approximately 15 feet bls in the vicinity of the Site. The surficial aqui‘fer.system
extends to the top of the relatively impermeable clays in the Hawthorn Group.

Site Physiography

The area falls into the Winter Haven Ridge Physiographic Subprovince of the Central
Physiographic Division (White, 1970). The Winter Haven Ridge is a general north-northwest to
south-southeast trending highland dissected by numerous lakes. The lakes formed as a result of
the dissolution of underlying limestone by corrosive downward percolating groundwater. The
origin of the Winter Haven Ridge (and associated highland ridges including the Lake Wales
Ridge to the east and the Lakeland Ridge to the west) is debated. However, its parallel lineation
with the Atlantic Coast suggests a relict beach ridge origin resulting from historical marine
transgressive/regressive sequences, and subsequent reduction in elevation by solution-
subsidence (White, 1970). |

2.3.1.2 Detailed Site Lithologic Description
A geotechnical investigation was conducted to characterize subsurface conditions at the Osprey

Energy Center Site. The geotechnical investigation consisted of advancing 14 standard
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PROJECT NUMBE 993-9570 | SAMPLE TYPE uD

SAMPLE DEPTH 66.0 - 67.0'
SAMPLE PREPARATION : 3
Wet or Dry Minus #40 Sieve
PLASTIC LIMIT DETERMINATION NATURAL MOISTURE
Weight of Wet Soil & Tare (gm) (W1)| 18.70 20.36 20.00 627.70
Weight of Dry Soil & Tare (gm) w2)| 17.26 18.60° | .18.29 497.27
- |Weight of Tare (gm) w3| 1139 | 1140 | 11.24 0.00

Weight of Water (gm) Wa=wi-w2)| 144 1.76 1.71 130.43
Weight of Dry Soil (gm) W5=w2-w3)| 5.87 7.20 7.05 497.27
Water Content % (W4/W5y*100] 24.53 24.44 |- 24.26 26.23

'LIQUID LIMIT DETERMINATION
Number of Blows 35 7 26 18 NOTE:
Weight of Wet Soil & Tare (gm) we)| 24.88 | 20.17 | 24.56 | 21.51
Weight of Dry Soil & Tare (gm) wn| 1958 | 1600 | 19.00 | 16.06
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NUMBER OF BLOWS
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PLASTICITY INDEX (Ip) 16 .}
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- elevation of approximately 148 feet (NGVD 1929) at the northern end of the Site. The geologic

units present beneath the Site (including thickness) are documented in Section 2.3.1.2.

2.3.1.3 Bearing Strength .

The geotechnical investigation consisted of advancing 14 standard penetration test (SPT) borings
at the Site. A Golder technician monitored the dnlhng on a full time basis. During drilling, the
technician recorded the SPT N-values and visually characterized the soil types, thickness, and
depths of the various geologic materials encountered. The Site subsurface conditions are

described in Section 2.3.1.2.

The SPT N-values and the results of the laboratory classification testing were utilized to evaluate

_the suitability of the Site soils to support the proposed development. In general, the subsurface

at the Site consists of fine sands with increasing clay content with depth, underlain by fractured
limestone at depths approximately ranging ﬁom 70 to 90 ft bls. The visual classification of the
soils encountered and the SPT N-values obtained from the borings indicated the following: -
e The soils in the upper 10 feet of the Site consisted of loose to dense fine sand with
trace to little clay. With the excéption of borings B-2 and B-6, N-values less than
10 blows per foot (bpf) were recorded in the upper 5 to 10 feet.
o The soils between depths of approximately 10 to 40 ft. bls generally consisted of
compact to dense fine sands with va;iable amounts of clay. The N-values recorded in
the soils within this zone were frequently above 20 to 30 bpf. In borings B-1 and B-2,
refusal was reached at some of the sampling intervals within this zone.
. The soils between depths of about 40 to 55 ft bls generally consisted of loose to dense
fine sands with increasing clay content with depth. With the exception of boring
B-13, N-values less than 10 bpf ﬁ_ere_ recorded within this zone.
® The clayey fine sand and sandy clay layers encountered between the relatively loose
zone and top of limestone generally exhibited increasing N-values and clay content
with depth. The N-values recorded in the soils within this zone were frequently
above 20 to 30 bpf.
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Based on the conditions encountered at the boring locations and published correlations between
SPT N-values and shear strength of soils, the Site soils appear to be generally suitable to support
the anticipated bearing pressures induced by the proposed development founded on properly

designed shallow and/or deep foundations.

2.3.2 SUBSURFACE HYDROLOGY

Three hydrogeologic units underlie the Osprey Energy Center Site. In descending order, they
are the surficial aquifer system, the intermediate aquifer system, and the Upper Floridan aquifer.
No confining unit separates the intermediate aquifer system from the surficial aquifer system
beneath the Site. A confining unit within fhe‘ intermediate aquifer system restricts flow between
the intermediate aquifer system and the underlying Upper Floridan Aquifer. The following’
sections describe the hydrogeologic units underlying the Site and their characteristics. '

2.3.2.1 Subsurface Hydrologic Data For The Site

Surficial Aquifer System '

Quaternary deposits of sand, silty sand, and clay comprise the surficial aquifer system in Polk
'County. Less permeable beds of the Bone Vaﬂéy Member of the Peace River Formation form the
base of the surficial aquifer system. Thickness of the surficial aquifer system near the Site varies
from 25 to 50 feet SWFWMD, 1988).

- The surficial aqﬁifer system at the Osprey _'Eriefgy Center Site was characterized at four locations
(see. Figure 2.3.2-1) using one- and two-inch diameter PVC piezometers (PZs). Construction
specifications for the. piézometers are illustrated-in Table 2.3.2-1. Groundwater levels, displayed
in Table 2.3.2-2, were measured on December 9, 1999 at the Site subsequent to the Phase II
geotechnical-testing program. The water levels were used to construct a water-table surface-
contour map also presented in Figure '2.:;.2-1. The water-table elevation at PZ-1 was not
considered when constructing this contour map because it is much higher than the water table
at the other piezometers and represents a perched water table. Groundwater flow is
predominantly southward. Water table ﬂuqfuation in the surficial aquifer system is usually less
‘than five feet, and water levels are genera]ly.lowest in the spring and highest in late summer
(SWFWMD, 1993). Groundwater-flow velocity in the surficial aquifer system was calculated

using the following equation.
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Floridan aquifer from overlying units is very low, from zero to one inch per year, due to the

confining units of the intermediate aquifer system (SWFWMD, 1993).

The transmissivity of the Upper Floridan aquifer in the vicinity of the Ospréy Energy Center Site
is approximately 96,255 ft’/day (SWFWMD, 1994). Storativity of the Upper Floridan aquifer
ranges from 4.7 x 107 to 9.0 x 10* in Polk County. This aquifer system provides nearly all the
water used in Polk County for municipal and industrial supplies (SWFWMD, 1988).

Groundwater in the Upper Floridan aqﬁifer is classified as G-II according to the provisions of
Rule 62-520.410, F.A.C. Table 2.3.2-3 lists the background levels in the Upper Floridan aquifer
system for calcium, magnesium, sodium, iron, sulfate, chleride, total phosphate, total nitrate,
and total dissolved solids. These values are based on “Florida’s Groundwater Quality
Monitoring Program: Background Hydrogeochemistry” (Florida Geological Survey, 1992).

Characteristic Confining Units

Confining beds of the intermediate aquifer system make up the confining unit in the area of the
Osprey Energy Center Site. Leakance of this unit varies from 6.9 x 10* to 6.7 x 10° ft/day/ft.
Thickness of the confining unit varies from 25 to 50 feet near the Site.

2.3.2.2 Karst Hydrogeology
Three major types of sinkholes common to Florida are solution sinkholes, cover-collapse
sinkholes, and cover subsidence sinkholes. They are a natural phenomenon that is induced by
the rise or fall of the groundwater levels. The types of sinkholes are described as follows
(Sinclair and Stewart, 1985):

e Solution sinkholes occur in areas where limestone is exposed or covered by thin
layers of permeable soils and the potentiometric surface of the limestone aquifer is at
or near the top of rock. This type of sinkhole usually forms as a bowl-shaped
depression with the slope of its sides determined by the rate of subsidence relative to

the rate of erosion of the walls of the depression from surface runoff.
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twenty-feet and a new shot (10 feet from the first geophone) was fired and recorded. This
process was continued until the end of the su:eismic line was reached. SDII acquired SR data on a
series of seismic lines as also shown on Figure 1, Appendix 10.11 with a total seismic coverage of

7,500 linear ft over the property.

Results of the Geophysical Investigation

The results of the GPR investigation indicated that the maximum effective depth of
investigation ranged from approximately 15 to 25 ft bls. The depth of investigation was limited
by attenuation of the GPR signal due to existing soil conditions at the Site.

Figure 2, Appendix 10.11 is an example segment of one GPR transect line. It shows a fairly
strong horizontal reflection sequence at about 6-10-ft depth which is likely an interface within
the sediments. The significant feature indicated on Figure 3, Appendix 10.11 indicates a
potential downwarping of sediments or loose soils.

The results of the GPR investigation indicate the presence of rather broad subsurface anomalies
(generally in the northern portion of the Site) that were interpreted by SDII as being associated
with karst activity or loose soils (Figure 3, Appendix 10.11). The southern half of the Site
exhibited undisturbed or minimally disturbed soil horizons.

The seismic reflection data were good to very gbod quélity. The highest quality data were in the
southern half of the Site where the GPR data indicated the soils were more continuous and
undisturbed. The seismic reflection data generally indicated bedrock reflections at an estimated
depth of 75 to 85 feet bls. In general, the average depth to bedrock across the Site was
approximately 80 feet bls, with shallower elevations in the southern half of the Site. Based upon
the results of the geophysical investigation, SDII selected several sites for follow-up subsurface
borings to determine whether karstic features were present beneath the Site (Figure 3,
Appendix 10.11). |

Geotechnical Borings and Results .
As discussed in Section 2.3.1.2, a geotechnical investigation was conducted to characterize
subsurface conditions at the Osprey Energy Center Site. The geotechnical investigation
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consisted of advancing 14 standard penetraﬁon Itest (SFI) borings. Five borings (B-1 through
B-5, Figure 2.3.1-2) were constructed in the sites selected by SDII for follow-up subsurface
assessment. Borings B-1, B-2, B-4, and B-5 were located in areas identified by SDII as having
potential karstic features (Figure 3, Appendix 10.11).

The geotechnical boring logs recorded by Golder indicate that a fine clayey sand layer underlies’
surficial fine sands in B-1, B-2, B-4, and B-5 (Appendix 10.10). In the remaining 10 borings that
were drilled at the Site, fine-grained sand with little clay underlies the surficial fine sands.

The thickness of surficial sediments and the thickness of the confining clay unit encountered in
the borings were examined for any abrupt increases in relative depths between adjacent
borings, which may be indicative of a collapse of materials into underlying karstic limestone.
The boring logs were reviewed for conditions indicative of relict sinkholes, such as the presence
of voids within a borehole or a loss of drilling fluid circulation while advancing a boring, the
presence of lenses of surficial sands and confining clays within the sequences of weathered
limestone, and the linear continuity of identified indications of potential sinkholes. None of these

sinkhole indicators were encountered in the borings.

The boring logs were also reviewed to compare the top of the fractured limestone with the top
of bedrock interpreted from geophysical data. Fractured limestone was encountered in borings
B-2, B4, B-5, B-9, B-11, and B-13. In boring B-11 top of limestone was encountered at 65 feet bls
during drilling compared to about 77 feetfbls inte;l'preted from geophysical data. In the
remaining borings the difference between the depths at which top of limestone was
encountered during drilling and interpreted from geophysical data was less than 10 feet. In
general, the top of limestone encountered during drilling compared well with the geophysical
interpretations. The relatively slight differences wére probably due to the fact that the
geophysical methods would detect slightly deeper and fresher rock than the top of limestone
encountered during drilling. : :

| .
Based on boring logs and laboratory testing,'the fines content of the surficial sands generally

increase with depth and fines were generallj. comprised of clays. Based on the SPT N-values,

the surficial sands are loose to dense near the ground surface and generally increase in density
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with depth. No loss of circulation of drilling fluid, voids or other conditions indicative of a

sinkhole were encountered while drilling the SPT bormgs

Based upon a review of the results of the geotechnical and geophysical investigation conducted
at the Site, no subsurface conditions indicative of past sinkhole activity were encountered. The
geologic, hydrologic, geotechnical, and geophysical data available to date suggest that it is
unlikely that conditions favorable for the development of sinkholes are present at the Site.

233 SITE WATER BUDGET AND AREA USERS

2.3.3.1 Site Water Budget | .

The Site is located in Auburndale, Polk County, Florida. The climate in this area is classified as
subtropical with distinctive wet and dry periods. Components of the Site water budget include

precipitation, evaporation and evapotranspiration (ET), runoff, and infiltration to the subsurface
(i.e., groundwater recharge).

The Southwest Florida Water Management District (SWFWMD) database includes climatological
data for data collection stations near the Site. Long-term monthly precipitation data at Winter
Haven for the period 1948 through 1999 were obtained from the SWFWMD and the National
Oceanic and Atmospheric Administration (NOAA). Rainfall data on long-term monthly
averages, maximums, and minimums are summarized in Table 2.3.3-1. The anhual precipitation
averages 49.25 inches per year with the highest precipitation in the summer months (June, July,
August, and September) and the lowest in late fall/winter (November and December); however,
the entire period from October to May 1s subject to periods of extended and potentially

significant drought.

Monthly temperature values were available at Lake Alfred station for the period 1988 - 1997, and
are presented in Table 2.3.3-2. The annual average -temperature is approximately 74 degrees
Fahrenheit (°F) with the highest temperature in June and July and the lowest in December and

Janu;ry.

The average maximum and minimum relative humidity for the warm season in Orlando are

approximately 90 and 60-percent, respectively (Source: Water Resources Atlas of Florida). The
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Table 2.3.3-1: Rainfall Data (inches per year) for Winter Haven (1948.1999)
Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Total
1948 7.46 0.76 3.14 293 2.83 5.10 13.73 1125 1346 1.48 0.69 207 64.90
1949 0.14 058 417 0.00 084 1084 9.55 14.59 930 0.00 1.32 3.08 54.41
1950 0.02 044 0.00 285 1.94 594 7.04 0.00 1051 7.60 0.00 3.87 40.21
1851 0.20 242 217 7.36 0.80 458 895 6.66 841 1.57 494 1.52 49.58
1852 0.48 392 574 0.48 1.56 358 7.15 1328 196 9.43 1.82 1.16 50.57
1953 216 295 368 3.80 218 - 10,07 737 -2 | 934 6.25 5.76 6.28 68.85
1954 1.38 125 148 1.98 5.08 5.74 572 3.09 .73 1.43 264 1.16 38.68
1955 215 1.35 290 238 264 4.97 752 4.06 6.04 1.45 1.86 1.46 38.78
1956 0.95 o 0.30 252 637 519 6.80 7.05 596 8.00 0.29 0.21 44.55
1957 215 562 4.15 634 1272 272 B35 11.39 7.76 1.72 0.39 276 66.07
1958 5.30 4.1 5.69 283 4.92 452 626 6.89 396 3.69 1.41 3.15 52.73
1959 34 278 10.97 501 583 ' 11.02 8.88 4.22 8.80 9.42 0.60 234 73.28
1960 1.62 6.57 12.18 5.30 284 6.47 11.37 1.78 17.26 3.09 0.00 1.13 69.61
1961 1.62 an 254 212 6.06 9.40 344 7.31 1.22 0.85 0.65 1.39 39.81
1962 1.7 155 384 1.74 4.60 431 6.80 B.74 658 0.92 245 023 43.48
1963 283 6.03 218 0.18 422 34 573 523 523 0.46 6.27 2.00 4377
1964 5.62 473 331 1.12 297 546 5.32 5.24 6.06 0.85 1.47 212 4427
1965 1.53 388 222 159 0.58 9.00 1134 8.35 6.32 163 0.87 264 50.05
1966 591 423 123 1.686 6.19 2.23 599 6.81 4.48 3.76 0.13 134 50.96
1967 ‘121 466 091 0.00 287 583 9.52 10.06 329 0.78 0.20 237 41.70
1968 0.40 264 105 062 6.28 15.04 575 5.57 562 264 397 0.40 49.98
1969 362 169 6.55 266 o0.88 6.72 829 8.01 495 5.66 299 363 55.65
1970 255 227 71.16 177 4.66 3.70 10.54 3.65 4.50 1.42 0.62 1.01 4385
1971 0.24 464 1.24 0.67 354 4.52 11.03 10.02 325 5.28 296 0.84 48.23
1972 128 505 241 091 5.59 510 195 7.83 1.10 291 348 1.90 3051
1973 5.39 256 552 279 1.66 262 12.07 7.26 0269 0.74 1.09 2.44 5383
1974 0.61 0.88 2.66 1.32 5.09 13.07, 10.48 6.22 7.51 0.43 0.46 1.68 50.41
1975 1.40 199 0.98 1.75 6.75 5.01 4.06 10,48 9.39 4.29 0.00 o0.88 46,98
1976 0.76 0.64 1.81 288 an 6.33 8.12 7.39 833 1.08 3 172 49.48
1977 1.29 167 1.97 072 349 677 6.02 12.76 664 248 336 0.00 46.37
1978 0.00 4.08 0.00 061 0.00 0.00 10.16 4.90 290 214 0.40 348 28.65
1973 6.57 167 210 0.00 1299 as2 629 0.00 1247 063 227 185 50.46
1980 3.00 167 209 34 4.41 426 577 2.04 309 1.37 521 0.57 36.89
1981 0.42 273 1.84 0.00 1.10 7.22 1205 11.39 566 209 1.1 1.36 46.97
1982 1.19 195 6.34 0.00 10.3‘5 10.21 8.81 7.24 714 1.86 1.46 0.75 5831
1983 194 7.82 6.93 0.86 272 855 7.51 9.89 390 259 37 6.44 62.94
1984 1.62 369 1.73 252 35 6.02 859 10.83 0.00 0.75 0.00 0.04 39.38
1985 0.86 0.86 314 117 0.81 522 762 839 314 1.58 0.19 228 3526
1986 268 347 352 0.64 1.00 9.14 272 7.66 314 498 248 294 44,38
1987 1.59 138 9.61 1.29 2.26 6.02 6.51 6.76 11.32 34 713 0.03 57.32
1988 3.07 1.96 4.74 1.36 3.64 545 369 0.00 0.00 1.27 7.81 0.91 33.90
1989 2.62 032 2.20 3.80 1.44 4.68 841 4.56 7.28 0.55 1.49 535 42.7T0
1990 0.97 265 3.00 1.60 3.37 947 10.93 5.00. 216 283 0.73 0.07 42.84
1991 289 0.73 5.61 442 513 6.01 1273 4.41 335 3.01 0.20 0.40 48.89
1952 1.54 0.00 0.00 0.00 136 - 16.44 457 11.94 335 242 1.86 0.84 4432
1983 562 198 3.57 402 3.37 249 10.44 5.77 557 521 0.30 1.07 49.41
1994 467 1.98 253 353 1.96 11.87 8.57 7.75 823 1.57 532 493 62.91
1935 233 289 1.67 320 1.19 8.17 11.82 11.78 373 6.77 407 0.65 59.47
1996 578 2869 6.40 214 269 6.76 3.36 6.15 6,72 497 0.64 252 50.02
1997 095 140 208 51 192" 4.57 5.08 497 555 5.07 295 0.00 39.65
1998 3.82 1061 7.18 1.00 1.24 0.66 13.76 an 19,34 0.81 227 1.98 65.99
1959 291 052 0.55 496 345 946 0.00 0.00 0.00 0.00 0.00 0.00
Maximum . 7.46 10.61 12.18 7.36 1299 16.44 13.7¢ 1459 19.34 9.43 7.81 6.44 73.28
Minimum 0.00 0.00 0.00 0.00 0.00 0.00 1.95 0.00 0.00 0.00 0.00 0.00 28,65
Monthly Average 235 275 3.47 2.19 3.73 6.60 7.95 7.02 6.33 2.87 21 1.87 49.25

Annual Average: 49.25

Note: Units are in inches per year.

Source: SWFWMD and NOAA, 1999,
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Vegetation in these areas varies greatly depending upon the depth of water and topography.
The more écologically important areas are wetlands, often vegetated with a mix of Carolina
willow (Salix caroliniana), primrose willow (Ludwigia; peruviana), and red maple (Acer rubrum).
Other more mature areas are vegetated with hrger red maple, sweet gum (Liguidambar
styriciflua), and bald cypress (Taxodium distichum).

Important fauna likely to occur in the abandoned phosphate rock quarries are predominantly
wading bird species. These include roseate spoonbill, limpkin, little blue heron, snowy egret,
tricolored heron, and wood stork. Other importa:ixt bird species such as Florida sandhill crane
and white ibis are likely to occur here as well. The Latin binomial and a detailed description for
each of these important species is provided in Section 2.3.6.1.

Pine Flatwoods (FLUCFCS code 411)

The nearest pine flatwoods community in the vicinity of the proposed Osprey Energy Center
Site is located approximately 400 feet to the south. This is a mature ecosystem, which surrounds
a mixed hardwood swamp. Additional areas of pine flatwoods are common and scattered
throughout the area.

The pine flatwoods are a valuable ecological mnunurﬁty, providing cover and forage for a large
variety of wildlife. These habitats often serve as bu.ffe'rs around wetlands, as is the case with the
pine flatwoods south of the Site. Key vegetation of this community is southern slash pine (Pinus
elliottii var dens), live oak (Quercus virginiana), and laurel oak (Q. laurifolia), with an understory of
gallberry (liex glabra), saw palmetto, shining sumac (Rhus copallina), and wax myrtle (Myrica
cerifera). Ground cover is made up of blackberry (Rubus sp.), greenbrier (Smilax sp.), pineland
three-awn (Aristida stricta), and scattered grasses. o

Important flora known to occur in Polk County pine flatwoods includes Curtiss” milkweed,
Ashe’s Savory, scrub buckwheat, Britton's beargrass, clasping warea, and Carter's Warea.
Important fauna species known to occur in so:rfe Polk County pine flatwoods include the
Florida grasshopper sparrow, southeastern kestreli red-cockaded woodpecker, bald eagle, and
eastern indigo snake. The Latin binomial and a dei:ailpd description for each of these important
species is provided in Sections 2.3.6.1.2 and 2.3.6.1.3.
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Upland Hardwood Forest (FLUCFCS code 420) -

The nearest upland hardwood forest community in the vicinity of the proposed Osprey Energy
Center is located approximately 300 feet to the north. This is a mature ecosystem disturbed by
residential growth.. Additional areas of upland hardwood forests were observed scattered

throughout the area, particularly in areas of increased topography and surrounding wetlands.

Upland hardwood forests can be a valuable ecoiogical community providing cover and forage
for a large variety of wildlife, and as a buffer to wetland habitats. Key vegetation of this
community is live oak, laurel oak, Spanish moss (Tillandsia usneoides), laurel cherry (Prunus
caroliniana), southern magnolia (Magnolia grandiflora), and scattered pine. Understory vegetation
consists of flowering dogwood (Cornus florida), American beautybush (Callicarpa americana),
sparkleberry (Vaccinium arboreum), and wax myrtl;e. Ground cover is composed of greenbrier

(Smilax sp.), crossvine (Bignonia capreolata), and wild grape (Vitis sp.).

Important fauna. species known to occur in slor'.ne' Polk County upland hardwood forests
includes eastern indigo snake, Sherman’s fox ;squirrel, and Florida black bear. The Latin
binomial and a detailed description for eacl_ll of these important species is provided in
Section 2.3.6.1.

Upland Scrub (FLUCECS code 436)

The nearest upland scrub communities in the vicinity of the proposed Osprey Eﬁergy Center are
located approximately 1.3 miles to the east-southeast. These are two on parcels of state owned
land, but they afe separated for a short distance by a paved road. Additional areas of sand pine
scrub exist in the area, particularly to the northeaét,,eaét, and southeast.

The upland scrub is a valuable ecological commumty -The coarse textured, excessively well
drained soils result in a unique ecosystem with i.mplbrfant scientific value. Key vegetation of this
community is sand pine (Pinus clausa) with a dense scrubby understory of Chapman oak
(Quercus chamannii), sand live oak (Quercus geminata), bluejack oak (Quercus incana), myrtle oak
(Quercus myrtifolia), and saw palmetto (Serenoa repens). : Ground cover under the trees and shrubs
is scattered and includes deermoss (Cladonia sp.), greenbriar (Smilax sp.), and bare sand.
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- nesting habitats required to support popu!ahons :of wading birds, as well as blologlcally
productive ecosystems supporting an array of ﬁshiand wildlife species.

v

!
Important fauna species likely to occur in wading bird rookeries include American alligator,
roseate spoonbill, limpkin, little blue heron, snowj'; egret, tricolored heron, white ibis, and wood
stork. The Latin binomial and a detailed descripﬁqn for each of these species is provided in

Section 2.3.6.1.

Important Flora Species :

Important flora species, for the purpose of a Site Certification Application, are those plant
species listed as endangered or threatened by the US Fish and Wildlife Service (USFWS) or the
Florida Department of Agriculture (FDA). Nd:]ié:ted plant species were observed on the
proposed Osprey Energy Center during the field smi-vey conducted in October , 1999. Prior to
this survey, literature and agency surveys were mdémken to determine the species that could
potentially be present in the habitats found on the Site and within five miles. Primary sources of
‘information are the Florida Natural Areas Inveﬁ;orﬁr (FNAI) database; Florida Committee on
Rare and Endangered Plants and Animals (FCREPA) reports; Preservation of Native Flora of
Florida Law, and Rule Chapter 5B-40, Florida Adgihﬁsmﬁve Code (F.A.C), and the Regulated
Plant Index (5B-40.0055); (Coile., 1998), and notes bn Florida’s Endangered and Threatened
Plants, Florida Department of Agriculture and .Cons';umer Services, Division of Plant Industry,
Bureau of Entomology, Nematology and Plant Pf:_.lt-lf\ol!pgy.

No important plant species were observed onsite, L'J:lor are any expected to occur due to the
disturbed nature of the Site.and low ecological va.lue:. There are a number of important plants
species, however, that are likely to occur within five miles of the Site. This is expected due to the
diverse and numerous natural communities in ‘ﬂ‘1e five-mile vicinity. Thirty-eight important
‘plant species are reported to occur in Polk County, Flonda as indicated on Table 2.3.6-1. The
table also identifies their protective status and potenhal for occurrence. A discussion of 31
important plant species confirmed or with a high probabihty of occurrence within five miles of
the Site is provided in this section. The remairiing":seven species of important plants are not

discussed due to unlikeness of occurrence. o
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Curtiss' Milkweed (Asclepias curtissii) L

This species is currently listed as endangered by the FDA. This plant occurs in dry hammocks,
scrub, and flatwoods. The potential for occurrence?oni Site is low, due to lack of suitable habitat.
- The occurrence of this species within five miles of tfhe Site has been confirmed.

Florida Bonamia (Bonamia grandifiora) :

This species is currently listed as threatened by thgre IjSFWS and endangered by the FDA. This
vine-occurs in sandy soil and scrub habitats. The pioténtial for occurrence on Site is low, due to
lack of suitable habitat. The occurrence of this speaes within five miles of the Site has been
confirmed.

Ashe's Savory (Calamintha ashei)
This species is currently listed as threatened by the FDA. This shrub occurs in dry pinelands,
sand pine scrub, and disturbed areas. The potenhal for occurrence on Site is low, due to lack of
suitable habitat. The potential for occurrence w:thm five miles of the Site is high.

| -
Hand Fern (Cheiroglossa palmata) .
This species is currently listed as endangered by the FDA. This plant grows in the bases of
cabbage palm leaves in hydric hammocks and sl:ra‘nd;j svfamps. The potential for occurrence on
Site is low, due to lack of suitable habitat. The potential for occurrence within five miles of the
Siteishigh. - &

Pygmy Fringe Tree (Chionanthus pygmaeus) :

This species is currently listed as endangered by 'bol;h the USFWS and the FDA. This shrub
occurs in sandy, dry soil and scrub habitats. The pbténﬁal for occurrence on Site is low, due to
lack of suitable habitat. The potential for occurrenc_i:e within five miles of the Site is high.
Perforate Reindeer Lichen (Cladonia perforata) .\ |

This species is currently listed as endangered by Il:voth the USFWS and the FDA. This dense
lichen occurs in rosemary sandhills. The potential ifor: occn.-lrrence on Site is low, due to lack of
suitable habitat. The potential for occurrence w1thm {{ye miles of the Site is high.

Golder Assﬁ:cia;tes
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Pigeon-wing (Clitoria fragrans) o
This species is currently listed as threatened by the USFWS and endangered by the FDA. This
perennial herb occurs in sandhill, scrub, and scmbby flatwoods, and along roadsides. The

potential for occurrence on Site is low, due to lack of suitable habitat. The occurrence of this
species within five miles of the Site has been conﬁx}ne,d.

Short-leaved Rosemary (Conradina brevifolia) [

This species is currently listed as endangered by! both the USFWS and the FDA. This plant
occurs in sand pine scrub habitats. The potential lfor occurrence on Site is low, due to lack of
suitable hab:tat. The potential for occurrence within five miles of the Site is high.

I .
] '
b
|

]
|

Scrub Mint (Dicerandra frutescens) ;
This species is currently listed as endangered by'bdﬂl the USFWS and the FDA. This shrub

occurs on yellow sand in sand pine scrub habitats, gmemny along openings and paths. The

potential for occurrence on Site is low, due to lac.k of suitable habitat. The potential for

occurrence within five miles of the Site is high. | I
i

Spoon-leaved Sundew (Drosera intermedia) :

This species is currently as listed as threatened by the FDA. This herb occurs along seepage

slopes in wet flatwoods, depression marshes, sinkhiole: lakes, and drainage ditches. The potential

for occurrence on Site is low, due to lack of suitablé habitat. The potential for occurrence within
five miles of the Site is high.

Scrub Buckwheat (Eriogonum longifolium) z 1

This species is currently listed as threatened by the USFWS and endangered by the FDA. This
herbaceous perennial occurs in sandhill, scrub, alnd ilongleaf pine habitats. The potential for
occurrence on Site is low, due to lack of suitable habitat. The potential for occurrence within five
miles of the Site is high.
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species are reported to occur in Polk County, Flonda as indicated on Table 2.3.6-2. The table

also identifies their protective status, and potenhal for occurrence. A discussion of 24 important

animal species confirmed or with a high probablhty of occurrence within five miles of the Site is

prowded in this section. The remaining six spemes of important animals are not discussed due

to unlikeness of occurrence. ;
i
¥
Gopher Frog (Rana capito)

This species is currently listed as a species of special concern by the FFWCC. This amphibian

occurs in upland habitats throughout all of 'pcleninsular Florida except the southern-most

counties. The potential for occurrence on the Site is low, due to lack of suitable habitat. The

potential for occurrence within five miles of the SZite is high.

American Alligator (Alligator mississippiensis) -

The alligator is listed as threatened due to simjlaiiiy of appearance with the American Crocodile
by USFWS and listed as a species of special conc'ell»n by FFWCC. This reptile occurs throughout

the state, and is commonly associated with w}etland and freshwater areas, therefore the

likelihood for occurrence on the Site is low. The potentlal for occurrence in the rivers and
wetlands within five miles in the vicinity of the Site isthigh.

Eastern Indigo Snake (Drymarchon corais couperii)
The eastern indigo snake is listed as threatened
prefers flatwoods and other similar habitats, but

by both USFWS and FEWCC. This reptile

nay be found in moist communities including

wetland hammocks. The likelihood of occurrenlce'! on the Site is moderate because of lack of

suitable habitat. The occurrence of this species witl

Blue-tailed Mole Skink (Eumeces egregius hmdus)
. This species is currently listed as threatened by t

hin five miles of the Site has been confirmed.

he both the USFWS and the FFWCC. This

reptile occurs in scrub communities of the Lake Wales Ridge in Polk and Highlands Counties,

Florida. The potential for occurrence on the Sl:te

occurrence of this species within five miles of the S

*Golder A
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Gopher Tortoise (Gopherus polyphemus) . |
This species is currently listed as a species of speci!al concern by the FFWCC. This reptile occurs
in upland communities in the southeastern-most coastal states. The potential for occurrence on
the Site is low, due to lack of suitable habitat. The occurrence of this species within five miles of
the Site has been confirmed. ; : “

1
Sand Skink (Neoseps reynoldsi) 18 |
This species is currently listed as threatened by t the blath the USFWS and the FFWCC. The sand

skink occurs in rosemary scrub and sandhill commumhes in Marion, Polk, and Lake Counties,
Florida. The potential for occurrence on the Sue is low, due to lack of suitable habitat. The
occurrence of this species within five miles of the Slte has been confirmed.

2R

Florida Pine Snake (Pituophis melanoleucus mugitus)

This species is currently listed as a species of spe:ci[a] concern by the FFWCC. This reptile occurs
in areas of sandy soil dominated by scrub pmes- andl shrubs, and sandhills in the southeastern-
most coastal states south to Charlotte, Palm Beach and Dade Counties. The potential for
occurrence on the Site is moderate, due to lack of *su] itable habitat. The potential for occurrence
within five miles of the Site is high. : 1 -

| |

|

I

Short-tailed Snake (Stilosoma extenuatum)
This species is currently listed as threatened by the [E'FWCC This retile occurs in sandhills and
adjacent scrub throughout peninsular Florida, w?st of the St. John's River. The potential for

occurrence on the Site is low, due to lack of suitable habitat. The potential for occurrence within
five miles of the Site is high. C

Roseate Spoonbill (Ajaia ajaja) :

This species is currently listed as a species of speaal concem by the FFWCC. This bird occurs in
freshwater and saltwater marshes throughout Flonda The potential for occurrence on the Site
is low, due to lack of suitable habitat. The potenhal for occurrence within five miles of the Site is

high.
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2.3.6.2 Pre-Existing Stresses ! :

The most significant pre-existing stresses to the ecology of the proposed Osprey Energy Center

Site is its historic use as an orange grove and its i;ollat'ilon from other vegetative communities and
wildlife habitat due to adjacent industrial, commercial, and residential development.
Regionally, urban and suburban development, f:h(:)sphate mining and agricultural activities
have impacted the natural flora and fauna to a si!gnigﬁcant extent. Agricultural activities in the
area indude citrus production, vegetable farming, ?n(:i cattle ranching.

|
2.3.6.3 Measurement Programs i |
An assessment of the ecological setting on Site a;ldlmthm five miles of the proposed Osprey
Energy Center Site was conducted in October, }999 in order to ascertain the presence and
abundance of important natural communities, ﬂoé'a,jand fauna. In addition to field surveys, a
literature search and a review of remote imagerytwés undertaken to determine the important
éléments that could potentially be present in the l:lat;itats found on the Project Site and within

five miles. E

'
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|
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23.7 METEOROLOGY AND AMBIENT AIR QUALITY
1

2.3.7.1 Meteorology ; l !

[

Meteorological data collected at existing monitoring stations were used to describe the local and
)

regional climatology near the proposed Osprey |Energy Center. The closest existing
| i

National Weather Service (NWS) station located z;nt Tampa International Airport situated

meteorological station to the Site with completeisu:rface meteorological data is the primary

approximately 70 km (42 miles) to the west of the'pro;:josed Project. NWS has recorded weather
observations for more than 50 years at this site. Reéula: surface observations are taken just
before each hour, 7 days per week. The closest meteomlogcal station to the Site with upper air
data is the NWS station at Ruskin, located approxlmafely 75 km (45 miles) southwest of the Site.
Upper air data are collected twice per day. These data are the most complete for and
representative of the region surrounding the Ospre:y Energy Center.

|
FDEP has approved the use of these meteorologica;l d;ata in previous air permit applications for
this area and recommended that these data be used fo%- this Project.

|
i

Temperature % '

The climate in the Tampa area, including the Site,gis_fsub!ropical with a marine influence from
the Gulf of Mexico. Temperature means and extrerirtes for Tampa are presented in Table 2.3.7-1.
The mean annual temperature is approximately 72°F v{nth monthly temperatures varying from a
maximum of 90°F to a minimum of 50°F. Record extrea::ne temperatures range from a low of 18°F
to a record high of 99°F. Although the sun's elevatlon is nearly zenith during the summertime,
temperatures do not exceed 100°F. The reason mnlbe attributed to the high relative humidities

with subsequent cloud cover formation and_I the resultant abundant convective-type

|
precipitation. !
1
|

Relative Humidity and Precipitation

|
Relative humidities, which indicate the amount of moijsture in the air at a given temperature, are
presented in Table 23.7-2 for the moming hours|of; 0100 and 0700 and early afternoon and
evening hours of 1300 and 1900. The highest humidities are coincident with the coolest ambient

temperatures, which generally occur at 0700, or neai:‘ dawn. The lowest humidities coincide
‘with the highest ambient temperatures. w i i
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238 NOISE
2.3.8.1 Background o

The proposed Osprey Energy Center is located in a r_{on—productive citrus grove. The property
is bordered by the Auburndale Power Plant and.Ta;:npa Electric Company’s Recker electrical
substation to the east, the Auburndale Memorial Park (cemetery) to the west, Recker Highway
to the south and Derby Avenue to the north. 'I'h}ergf are numerous commercial and industrial
facilities located in the area of the Osprey Ene:rg)l'r Center. A baseline noise survey was
performed to determine the ambient noise levels in the area of the proposed plant prior to its

construction and operation. |
!
2.3.8.2 Noise Measurement Procedures
A comprehensive ambient noise-monitoring program was performed to assess the existing
ambient noise levels in the proposed Osprey Emlargy Center Project area. The field effort to
collect the baseline noise level data was initiated on ch:ober 11, 1999 at four different locations.
The four monitoring locations were chosen to dehné%.nte the noise levels at the Osprey Energy

Center property boundaries. Additionally, a 24-h 3u1!- continuous noise measurement at Site 1

was initiated on November 22, 1999 to assess the tanfporal variations in noise levels during the
measurement period. Site 1 was located at the northwest property corner, Site 2 at the western
property line approximately 500 feet north of Recker_;Highway, Site 3 at the southeast property
corner, and Site 4 at the eastern property line approximately 600 feet north of Recker Highway.

The sound pressure levels (SPLs) and octave. barid -data were collected at the locations
(Figure 2.3.8-1) using measurement techniques set: forth by American National Standard
Institute (ANSI) $S12.9-1993/Part 3. Table 2.3.81 provides, in tabular format, the noise-
monitoring sites referenced to the proposed location of the proposed project.

i

The noise monitoring equipment used during the sl-uciy included:
1. Continuous Noise Monitoring eqli;a!mént
a. Larson Davis Model 824 Brecis;ion Integrating Sound Level Meter with
Real Time Frequency Analyzer i
b. Larson Davis Model PRM902 Milcrophone Preamplifier
G Larson Davis Model 2560 Pre polianz.ed 1/2" Condenser Microphone

1
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1

3.0 THE PLANT AND DIRECTLY ASSOCIATED FACILITIES
- I

31 BACKGROUND
This chapter provides a description of the Osprey Energy Center, including the overall Site
layout, key components of the facility and their opef‘_‘ation, and proposed controls for air
emissions and water discharges. Fuel specifications are provided for pipeline natural gas.
Estimates of the expected character, quality, and quanﬁt),-:r of discharges and emissions from the

facility are provided, based on the current available engineering and design information.

Location of the new facility at the Auburndale Site Iand selection of the combined-cycle
~ technology will maximize the beneficial use of the Site %vhile minimizing environmental, land
use, and cost impacts. The Project will tie into a numbel.f; of existing facilities, including potable
water, reclaimed water and wastewater pipelines, a paved road, and Tampa Electric Company’s
“Recker Substation, which has 230-kV transmission lines -adjat_:ent to the Site.

The Osprey Energy Center will consist of a 527-MW combined-cycle power plant and directly
associated facilities. The Project will include two 170-MW Westinghouse “F” Class combustion
turbines (CTs) and associated triple pressure heat necovefy steam generators (HRSGs). The CTs
will be equipped with dry low-nitrogen oxides (DLN) ;'-combustors to reduce nitrogen oxides
(NO,) emissions from the CTs. The HRSGs will be equipped with Selective Catalytic Reduction
(SCR) systems to reduce further NO, emissions. The CT units will have a combined generating
capacity of 340-MW (nét), when operating under average ambient conditions (74°F), excluding
power augmentation. The HRSGs will supply steam to a steam turbine electric generator, which
will have a nominal generating capacity of ZOO-MW under average ambient conditions,
excluding duct-firing. The facility will have a total geimraﬁng capacity of 527-MW (average
ambient). ‘The facility will be fired exclusively with natural gas and will only be operated in a
combined-cycle mode.

The facility will use what is commonly referred to as a'"2 by 1" combined-cycle configuration
(Figure 3.1.0-1). A schematic of the facility is shown in legure 3.1.0-2. The facility will use duct
burners, located in the HRSGs, to increase the steam supply for the steam cycle and the power
output . of the unit. By utilizing both thel energy produced by the CTs

i

if
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I
The buffer area will be used for construction laydown and parking initially and then will be

used as a buffer when the facility is operatioual" A parcel of land near the Site will be leased for
additional off-site construction laydown and parkmg, as required. A profile of the facilities is
shown in Figure 3.2.0-3, with prehmmary| dlmensmns presented in Table 3.2.0-1. The profile
shows the stacks associated with HRSGs. :

The site layout was developed in a manner that integrates the Project components with the
adjacent infrastructure, including Tampa{Electnc Company's Recker Substation and 230-kV
transmission lines, the natural gas lateral from Gulfstream and other utility pipelines. The site
layout was influenced by planned access to Derby Avenue and adjacent land use considerations.
A landscape plan (Appendix 10.12) has been developed to establish visual and open space

buffers between the Project and Derby Road, Recker Highway, and the cemetery.
- |

Site non-contact stormwater runoff will I:!ge collected in two on-site detention ponds. Non-
contact stormwater from the two detenéon ponds will be released off-site to right-of-way
drainage swales (Figure 3.2.0-4). The so1fl.1ther_n swale eventually flows to a natural system,
which discharges into Lake Lena Run. 'I'Hel northern swale flows directly into Lake Lena Run.
Stormwater discharge from the Site will b:re' infrequent (i.e., only during storm events greater
than the 10-year, 24-hour storm) and post development runoff will not exceed predevelopment

runoff. No other point source water discharges will be located at the Site.

33  FUEL |

~ The fuel used by the CTs will be naturatl gas, delivered to the plant by pipeline. Typical
properties of pipeline-grade natural gas are -ehown in Table 3.3.0-1. The heat content is
approximately 21,000 British thermal units per pound (Btw/Ib) [low heating value (LHV)] with a
typical sulfur content of 0.2 grains per 100 standard cubic feet (gr/100 scf) of gas.

The fuel usage and concomitant generating capacity of a combined-cycle plant is affected by

ambient temperature, with increased temperature resulting in less electric production. Greater
!
|

o
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based on emissions expécted for base load, 100-percent capacity factor and a turbine inlet
temperatures of 59°F, which provides a conserival‘ive estimate of annual emissions for most
pollutants. A mixture of loads and operating conditions were assumed for emissions of CO and
VOC during low load (60-percent) operation. The prevention of significant deterioration (PSD)
application (see Apﬁemﬁx 10.1.5) presents the basis for the emission rates and maximum annual

emissions of regulated and non-regulated pollutahts.

During combustion, two primary types of NO, éare formed: fuel NO, and thermal NO,. Fuel
NO, emissions are formed through the oxidatior:l of a portion of the nitrogen contained in the
fuel. Thermal NO, emissions aré generated thro;ugh the oxidation of a portion of the nitrogen
contained in the combustion air. NO, formation is typically limited by lowering combustion
temperatures (through water or steam injecﬁ;)n) and/or staging combustion (a reducing
atmosphere followed by an oxidizing atmosphel:'e, known as dry NO, control). Emission rates
for CO were established by the level of NO, control, since DLN combustors will be used.
Maximum CO emission rates for the Osprey Enérgy Center would be 10 parts per million by
volume d:y (ppmvd) corrected for 15-percent O, :at base load operation, 25 ppmvd corrected for
15-percent 02- under power augmentation, and 50 ppmvd corrected for 15-percent O, at low
load operation (i.e., at 60-percent load). :

Carbon monoxide is formed by incomplete combustion of fuel. High combustion temperatures,
adequate excess air, and good fuel/air mixing during combustion will minimize CO formation.
Carbon monoxide formation is limited by ensuring complete efficient combustion of the fuel in
the turbines. Recent improvements in CT combustor technology allow for both reduced NO,

emissions and low CO emissions.

Maximum CO emission rates for the Osprey IEnergj* center will vary based on operating
conditions. At 100- to 70-percent loads, CO emissions will be 10 ppmvd corrected for 15-percent
O,. Under duct firing, the CO emissions will be 16 ppmvd corrected for 15-percent O,. For
power augmentation without duct firing, CO emissions will be 25 ppmvd corrected for 15-
percent O,. During power augmentation with duict firing, CO emissions will be no greater than
30 ppmvd corrected to 15-percent O,. The CO emissions will be 50 ppmvd corrected for 15-

percent _02 at low load operation (i.e., at 70- to 60—'Percent loads).

Golder Associates
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Maximum SO, emission rates are dictated by thé amount of sulfur in the fuel, which for natural
gas is typically less than 0.2 grains of sulfur (fron.!n hydrogen sulfide) per 100 standard cubic feet
(scf) or less than 0.001-percent by weight. To‘l account for odorants put in natural gas (i.e.,
mercaptans), a sulfur concentration of 2 grains sulfur per 100 scf was assumed (typical gas
analysis normally identifies sulfur at 1 grain! per 100 scf). This sulfur concentration is
conservative since in Florida, typical gas analyses have demonstrated sulfur content to be
approximately 1 grain per 100 scf. ‘
- The Osprey Energy Centef will also include tfile installation of a wet cooling tower for the
| condenser cooling system used for the electric éfeam generator. The cooling tower will be of a
mechanical counterflow design. Particulate m.%\tter in the form of drift will result from the
operation of the tower. The tower will be equipped with high-efficiency drift eliminators that
will reduce drift to 0.002-percent of the circulatililg water flow rate. Since the drift may contain
dissolved solids, particulate matter will be formed when the drift aerosols evaporate in the
atmosphere. Table 3.4.1-2 presents the physigcal, performance, and emissions data for the
cooling tower pfoposed for the Project. For the purposes of regulatory applicability and impact
analysis, it is assuméd that all drift was PM and that 50-percent of the drift was PM,,. The latter
assumption is conservative, since representative ?data of cooling tower particle size indicate that
50-percent of the drift is 0 to 50 micrometers (um) in diameter.

| |
The Project will also include a 600 kW gas-fired emergency generator and a diesel fire pump.
These emissions sources will normally be operated a few hours per month to ensure their
reliability and during emergency conditions. I

342 AIR EMISSION CONTROLS

The use of clean fuel (i.e., natural gas), combustion controls and SCR will minimize air emissions
and enable compliance with applicable emission-limiting standards. Using clean fuels will
_ minimize emissions of sulfur dioxide (SO,), par;iculate matter (PM)/particulate matter with an
aerodynamic diameter of 10 micrometers or Iesé (PM,), and other fuel-bound contaminants.
Combustion controls and design will minimize the formation of NO, and the formation of CO

and volatile organic compounds (VOCs). An SCR system will be used to further reduce NO,

|
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The State of Florida and EPA have estabhshed a policy for BACT review in Wthl'l the most
stringent control alternatives are evaluated ﬁrst The alternatives either are re}ected based on
technological, environmental, energy, or economic reasons, or are proposed as BACT. This

procedure is referred to as the "top-down" approach.
1 !

Appendix 10.1.5 of this SCA contains a complete PSD appljcatioln. Section 4.0 of that application
contains the BACT evaluation for this Project and addresses those pollutants for which BACT is
appﬁcable. It includes a discussion of the enivironmental, ‘economic, and energy aspects of
alternative control techniques and methods. The remainder of this section briefly describes
those control technologles that are proposed fori the Osprey Energy Center. For further details,
‘refer to Section 4.0 and Attachment B in the PSD' application, Appendix 10.1.5
!

3.4.3.1 Nitrogen Oxides

DLN combustor technology has been offered and installed by CT manufacturers to reduce NO,
emissions by inhibiting thermal NO, formation through premixing fuel and air prior to
combustion and providing staged combustion to reduce flame temperatures. NO, emissions of
25 ppmvd (corrected to 15-percent O,) and iless ‘have been offered by manufacturers for
advanced CTs. Advanced in this context is the liarger (over 150 MW) and more efficient (higher
initial firing temperatures and lower heat rate) CTs This technology truly represents pollution

prevention because NO, emissions are inhibited from forming.

Selective catalytic reduction (SCR) is a post—combusﬁon process where NO, in the gas stream is
reacted with ammonia in the presence of a w@yst to form nitrogen and water. The reaction
occurs typically between 600°F and 750°F, which limits SCR application to combined-cycle units
where such temperatures occur in the HRSG. SCR has been typically installed and operated on
combined-cycle facilities to achieve 9 ppmvd (cérrected to 15-percent O,) or less while burning
natural gas. Guarantees for NO, emissions less|than 9 ppmvd (corrected to 15-percent O,) are
available from HRSG and SCR manufactures. Obtaining a guarantee for an emission level of 4
ppmvd is available from SCR manufacturers. Ammonia injected in the SCR system that does
not react with NO, is emitted directly and referred to as ammonia slip. In general, SCR

manufacturers guarantee ammonia slip to be nci) more than 9 ppmvd at 15-percent O,. SCR is
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3.4.3.3 Volatile Organic Compounds

The proposed BACT emission rate for VOC is 2.3 ppmvd corrected to 15-percent oxygen at 100-
percent operating loads and 4.2 ppmvd correcte(il to 15-percent O, for operating loads from 75-
to 60-percent. An emission rate of 4.6 ppmvd cor?rected to 15-percent O, or less, will be achieved
during power augmentation and duct firing. The DLN technology and low emissions duct
burners will limit emissions of VOCs. The proposed BACT emission levels are consistent with

BACT determinations made for other similar combined-cycle projects.

3.4.3.4 Sulfur Oxides (SO, and H,SO, Mist) ;

Natural gas has very low concentrations of s‘ulfl}r Wifh levels less than 0.01-percent by weight.
The only feasible control for SO, at combined;-cycle facilities is clean fuel, i.e., natural gas.
Sulfuric acid mist production will be limited by the amount of sulfur in the fuel.

3.43.5 Particulate Matter and Other Regulated Pollutants

The combustion of natural gas in combustion turbines produces very small amounts of PM
emissions. Clean-burning fuels that have low i’M and trace contaminant contents are being

proposed as BACT.

Emissions of other pollutants associated with th:e combustion of natural gas are minimal and
require no additional control technology. Therefore, no alternative emission controls for these

other pollutants are necessary.

The cooling towers will have emissions of PM asisociated with drift. The use of high-efficiency
drift eliminators (0.002-percent of circulating ;yvater) will minimize PM emissions and is
consistent with other projects using freshwater cooling towers. Drift eliminators minimize the
amount of drift emitted from each cooling towe:i' cell through inertial separation caused by air
flow direction charges. As the drift aerosols accumulate on each drift eliminator, they combine
into longer and longer aerosols, eventually beéominé large enough to fall as a large water
droplet into the dfculal:ing water basin. A fraction of the drift emitted from the tower may
become PM,, Based on data from cooling tower manufacturers, 50-percent of the drift was

conservatively assumed to be PM,;.
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Table 3.4.3-1. Summary of Maximum Potential Annual Emissions for the Osprey Energy Center

9939570/Table 341
3/15/00

Annual Emissions (tons/year) PSD
2 CT/HRSG Emergency Diesel Significant
with Cooling Gas-Fired Fire Emission Rate
Pollutant Duct Burners® Tower Generator” Pump”® TOTAL (tons/year)
SO, 95 - 0.006 0.056 95 40
PM 190 8.6 0.03 0.34 199 25 )
PMso 190 43 0.03 0.34 194 15 o
~NO, - 249 - 38 48 - 258 40 =l
CO 792 - 3.79 1.04 797 100
VOC (as methane) 69.1 - 0.09 0.38 70 40
Sulfuric Acid Mist 14.6 - Neg. Neg. 15 7
Mercury 0.000014 - Neg. Neg. 0.000014 0.1

* Maximum potential annual emissions for SO,, PM, PM;o, NO,, VOC, sulfuric acid mist, and mercury based on 5,880
hours/year at 100 percent load, 59°F compressor inlet temperature and 2,880 hours at 100-percent load with power
augmentation and maximum duct-firing at 95°F compressor inlet. See Section 2.0 in Appendix 10.1.5 for detailed

calculations.

® These units are considered categorically exempt under Rule 62-210.300(3) F.A.C. Emissions based on combined fuel use

limits iri the Rule. See Section 2.0 in Appendix 10.1.5.












67-€

| Reclaimed . | To Cooling Well 2,770 Process From City
Reclaimed 556 GPM | W. Stor " |_Tower Water N Water Water Supply
Water Supply 800,064 GPD 2,770 GPM Storage . 2
556 3,988,679 GFD s Tank ' v
el 2580 Potable
Aubumdale | ; =17 Use
Waste Water |Sanitary Sewer Landscaping To Cooling Tower
Facilitics 186 -
L 1.5 3,136
875 GPM Floor Dms To Service . . : 2
1,255,280 | GFD 2 Service Water To Sanitary
B Water ~ 35 Sewer
¢ Regen Waste
38 '
2,247 Total Tower
Evapomation Make Up
and Drift 3,136 GFM
& 2240 Evaporation 4,515,840 GPD g Total Consumption
7 Drift Regen Waste 3,326 GPM
3,136 GPM 38 4,788,743 GPD
Blowdown 3.5 Cycles |
i 889 Cooling Tower L, 149 Mixed Bed P L 4 )
ke 20 Ran - Polisher S 186 2
2 : S
e _|ToWsAC. _ . __ | i 125 [ Deminemlized .| 24, . . - 12 . ... ._ . i ot sl s St e
60 | i Water Storage B CTG Tnlet Closed
Makeup | Fogging /Power Aug Cooling Water
Circ Flow 125 mf 6y 4 30
140,000 GPM 2 Vent Losses Ewpmy WSAC Daty
Y _/’u-a MMBTU
Cond 125 # of HRSG's | " 6 Blowdown WSAC
" 2 Cooler
L r
v 4.9 ¢ From Tower
2 Steam 4.9 Vent Losses [ 60
X Turbine Psd Closed
Cooling Water
6

"
<+

Note: All numbers shown are in gallons per minute (GPM) unless otherwise noted.
GPD = gallons per day.
Water use estimates are based on 3.5 cycles of concentration.
Maximum water usage scenario reflects the use of duct firing, power sugmentation and inlet foegine.

Peak Month Daily Water Balance Diagram

Tampa, Florida

Cllent / Project CaBY:  CDT - | SCAE NTS Job No. 993-9570

Calpine Construction Finance Company, L.P. GKen RAZ | OME 03/10/00

FIGURE
Osprey Energy Center BVEn = |G N fig35.0-2dng 3.5.0-2


















03/11/00 O iy 335 9939570

High pﬁrity water will be produced by taking water from the on-site wells and passing it
through ion-exchange resins that remove the undesirable minerals. The demineralized water
will be stored in a 100,000 gallon treated water; storage tank where it will be available when
needed for system make-up injection into the combustion turbines for power augmentation or
when inlet air fogging is required. The demineralizer system capacity is sufficient to meet the
continuous requirements for steam losses and;boiler blowdown. The system's -throughpuf |
capacity will be such that it can meet the de'mahd imposed by the plant, support power
~ augmentation and fogging needs (which rnay occur dunng peak hours of the day), and
replemsh storage tank volume. Other short-term needs (boiler blowdown during startup) will
be met by mthdrawmg water from the demmerahzed water storage tank along with operauon
of the demineralized water system. '

- Steam cycle losses include steam losses to the atlnflosphere (Gland steam condenser vent, packing
leaks, etc.) and boiler blowdown. Continuous losses to the atmosphere are estimated to be 7
gpm and are constant when the plant is operating. Boiler blowdown, needed to maintain water
chemistry in the stéam cycle, is estimated to be 3 gpm. Boiler blowdown will be recycled to the

. wet surface air cooler system and will not be discharged directly as wastewater.

Power augmentation will be accomplished by injecting steam into the combustion turbines. All
- of the steam will be exhausted up the stack; none will be discharged as wastewater.
Augmentation will be used when demand conditions are reaching peak on a daily and/or
seasonal basis (summer). The demineralized w:rater system and storage tank capacity will be
such that it will store enough water and be ablé to produce enough water to meet the power.
augmentaﬁbn water demands. This water demand is shown on the maximum monthly water

balance as a daily average value.

Inlet air fogging at a maximum rate of 24 gpm has been assumed for the maximum case on a
full-time basis. The water for the inlet air fogging system will be supplied from the
demineralized water storage tank.

The ion exéhange medium (resin beds) must be regenerated periodically. This is accomplished

by washing the resin beds with solutions of sulfuric acid and sodium hydroxide. The spent
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coolers, and mechanical vacuum pump heat exbhangers. The system shall be designed to cool
the maximum cooling load at 95°F ambient dry bulb.

The WSAC is an induced draft design with con&urrent flow of air and spray water downward
over the tube bundles. Variable speed fans.are uised to induce the air flow over the coils. The air
leaving the tube bundles shall make a 180°turn into the plenum chamber to remove any
entrained water droplets. The fan plenum wall, fan deck, basin and sump will be poured in
place reinforced concrete. Tube bundles shall be straight tube, constructed of carbon steel and
hot dip galvanized outside after fabrication. A basin water treatment system shall be furnished
to inhibit biological growth and for pH adjustment. An automatic blowdown control system
shall be furnished to accurately maintain the desired chemical control. This configuration allows
for high cycles of concentration and the reuse of other plant waste waters. Make up water will
be provided from the cooling tower blowdown, the HRSG blow down and from raw water as

required.
Three 50-percent capacity vertical spray water pumps shall be furnished to pump cooling water
from the WSAC basin to the spray distribution manifold. The WSAC heat exchanger will

" circulate closed cooling water through the tubes.

Sources of Cooling Water

A cooling tower will be used for condenser cooling for the Osprey Energy Center. The WSAC
for the closed-cooling water system will use make-up water from boiler blowdown and cooling
tower blowdown in the WSAC basin to assist in cooling. This water will be treated as shown in

the water balance diagrams (see Figures 3.5.0-1 and 3.5.0-2).
The Water Alternatives Study (see Section 5.1 and Appendix 10.10) indicates that existing water
sources (i.e., reclaimed water) will be able to accommodate approximately one quarter (average)

to one fifth (maximum) of the average demands for the Osprey Energy Center.

As part of the Water Alternatives Study conducted for the Osprey Energy Center

(Appendix 1ﬁ.10), refinements to the cooling tower water balance were developed. Based on
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basin lined with a chemical-resistant membrane.‘ A chemical waste mixer will be provided to
mix the acid and alkaline wastewaters to enhalgce their self-neutralizing tendencies. Sulfuric
acid and sodium hydroxide, as required fo?i neutralization, will be available from the
deminé;alizer regeneration equipment. The leladjllSted chemical wastewaters will be routed
to the wastewater collection sump. The estirﬂatéa discharge from the neutralization unit under

maximum daily conditions is 4,320 gpd (i.e., 3 gpm).

3.6.7 MISCELLANEOUS EQUIPMENT AND. .FLOOR DRAINS

Separate collection systems will be used to collect chemical drain wastewater and miscellaneous

~ equipment and floor drain wastewater. Chemxcal drain wastewaters are addressed in Section
3.6.6. Miscellaneous equipment and floor drain’ {f;rastewater can result from maintenance drains
of equipment, seal water drains, and drains frorln general cleaning and maintenance, such as
washdown of géneral plant (ie., non—chemicaj)_ areas. Miscellaneous equipment and floor
drains will be directed to an oil/water separator and then routed to the wastewater collection
sump for recycling to the cooling reservoir. The;gsti.mated discharge from equipment and floor
drains under maximum daily conditions is 2,880gpd (2 gpm).

3.7  SOLID'AND HAZARDOUS WASTE

3.7.1 SOLID WASTE

Duc to the nature of combined-cycle technology bunung only natural gas, only small quantities

of solid wastes will be generated by the Osprey ‘.Energy Center. Solid wastes will be limited to
municipal solid wast:e and infrequent replaceme'::lt of demineralizer resins. All municipal solid
~ wastes will be managed by a licensed solid waste collection, transfer, and disposal contractor.
Spent demineralizer resins will I:;e' removed from fthe Site by a qualified vendor and taken to an

“approved solid waste management facility.

3.7.2 HAZARDOUS WASTE
Generation of hazardous waste at the facility will be limited to small quantities (less than

100 kg/month) of spent solvents and other cherru-c'a]s These wastes will be collected on site and
managed by a licensed hazardous waste contractor The demineralizer regenerant wastewaters
can contain up to 10-percent sulfuric acid or up .to 5-percent sodium hydroxide along with the

minerals removed from the ion exchange resms._, iSpent acidic and basic solutions used to treat

Golder Asfsl'ociates






4l

03/13/00 3-49 | 9939570

il
< Fl

with either Polk County (Derby Road) or F[pzida Department of Transportation (Recker

Highway) requirements.

For water quantity control, the stormwater deté?rjltion ponds will provide sufficient volume for
o peak attenuation to limit the peak pond disciilarge rate to the pre-development Site peak
discharge rate for a 25-year, 24-hour rainfall event. The overflow weir structure will pass any
flows that exceed the flow resulting from the ZS-yéar, 24-hour rainfall event. Design calculations
for the drainage system are presented in Append::i;x 10.12.1. |

382 STORMWATER RUNOFF CONTROL DURING CONSTRUCTION

The stormwater detention ponds will be built duﬁng initial construction to serve as construction

stormwater detention ponds. ‘A system of tempo}fary construction ditches and piping will direct
the stormwater runoff to the ponds. The conshﬁiction drainage system will follow the léyout of
the permanent ditch system, where possible.
Site development will not significantly alter the -gfades or drainage patterns of the Site. Existing
vegetation will be removed as required during in',_iltial Site preparation operations. Final grading
will include seeding all disturbed areas not occupled by plant facilities or not surfaced with
asphalt or crushed aggregate. Existing natural .drajnage patterns will be followed so that all
runoff from the Site will be directed to the runoff -.'detention ponds.

Temporary erosion and sedimentation control measures will be deployed to prevent sediment
from being displaced and carried off site by cori{struction runoff. The primary destination of
construction runoff will be the runoff detention p_;nd. |

Prior to beginning excavation acﬁviﬁes, a silt fenice with hay bales will be installed along the
perimeter of the Project where runoff to off—sitgi areas is expected. This silt fence will filter
sediments from construction runoff. During coriétruction, the extent of earth disturbances will
be minimized as much as praéﬁcal. Aggregate-surfaced areas will be provided for laydown,
construction parking and roads. The silt fence anél other measures identified in the plan will be

capable of controlling siltation. These temporary j’érosion and sedimentation controls have been
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The Osprey Energy Center Site is relatively flat; however, some local Site grading and
leveling will be necessary for construction., All existing vegetation will be cleared after
erosion and sediment controls are in place. Only minor cut and fill activities will be
employed to adjust the gradient, since Sité topographic relief is minor with elevations
ranging from 141’ to 148’ [United States Coast & Geodetic Survey, datum 1929 (USC&GS
1929)]. Overall, impacts to the terrain will be minor.

4.12 ROADS

The Osprey Energy Center will be accessed via a driveway that will connect to Derby
Avenue (CR 544A) which borders the northern boundary of the Site. An existing driveway
apron to the Site from Derby Avenue will be razed when the new driveway is constructed.
A new access drive to SR 655 will be constructed and used for the construction period only.
This access drive will provide an alternate access to Derby Avenue to deliver construction

materials and equipment.

413 FLOOD ZONES

No portions of the Osprey Energy Center Site are located in or adjacent to a 100-year
floodplain. Figure 4.1.3-1 shows the water bodies located within a 5-mile radius of the
Osprey Energy Center and their corresponding 100-year floodplains.

414 TOPOGRAPHY AND SOILS
Currently, the Site is relatively flat, ranging in elevation from 141’ to 148’ (USC&GS, 1929).
As mentioned in Section 4.1.1, some local site grading and leveling, which will minimally

affect topography, will be necessary for construction.

A stormwater-management system has been designed for the Site. Prior to construction, and
during construction and operation of the Osprey Energy Center, stormwater runoff from the
Site will be collected and routed into dry detention ponds to be located on the south side
and in the northeast corner of the property (see Figure 4.1.4-1). Erosion controls will include
the use of silt screens and hay bales (see Appendix 10.1.7, Drawings EP-1 and 2), as well as

the use of water to wet exposed soils when needed. Drainage swalesand detention ponds
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4.5 AIR IMPACTS
45.1 AIR EMISSIONS
The air quality impacts during the construction of the Osprey Energy Center will be

associated primarily with land clearing and Site preparation activities. These activities will
result in the generation of fugitive particulate matter (PM) emissions and vehicle exhaust

emissions.

Fugitive PM emissions will result primarily from land clearing and grubbing, ground
excavation, grading, limited cut and fill operations, and vehicular travel over paved and
unpaved roads when portions of the Site will be exposed. Vehicular traffic will include
heavy-equipment traffic and traffic due to construction workers entering and leaving the
Site. Construction personnel and equipment will enter the Site over surfaced roadways.
Exposed land areas may also generate fugitive dust due to wind erosion. The Site Plan is

‘shown in Figure 3.2.0-2 and specific acreage requirements are discussed in Section 3.2.

Emissions of fugitive PM from construction are extremely difficult to quantify because of
their variable nature. They can only be estimated because emissions are dependent upon a
‘number of factors, including specific activities conducted, level of activity, meteorological

conditions, and control measures utilized.

The PM;, (PM less than 10 microns) emissions associated with fugitive emissions from the
construction activities on the Site are estimated to average about 4 TPY. An emission rate of
4 TPY of PM,, is less than the PSD significant emission rate of 15 TPY. As a result, the
estimated fugitive emissions are not expected to significantly affect air quality outside the
Site boundary. '

Emissions will also result from the vehicular exhaust due to the oh-site construction
equipment, including cranes, trucks, compressors, etc., operating with diesel and gasoline
engines. This eqﬁipment will produce emissions of CO, NO,, VOC, PM and SO, that are
estimated to be less than 10 TPY. These emission levels will not cause significant impacts to
air quality in the vicinity of the Site.
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The p.m. peak-hour traffic departing from the Site is expected to include 100-percent of the
peak construction workers. Assumihg the use of single occupancy vehicles for the workers
results in 260 exiting vehicles. Only miscellaneous inbound trips to the Site would be
expected in the p.m. peak hour and thfse have been estimated at 10 trips.

Roadwayé that will be impacted the most by Project traffic include CR 544A (Derby Avenue),
SR 655 (Recker Highway), US 92, and SR 544 (Havendale Boulevard). Estimated traffic
assignment from the Project Site to these roadways was based upon the location of logical
trip ends for the traffic generated by the Project. It is expected that 60-percent of the Project

trips will depart the Site and travel to the easton Derby Avenue, with the remaining
40-percent traveling to the west. Most eastbound trips will likely travel to Havendale
Boulevard where 30-percent will then travel to the northwest and 20-percent will travel to
the southeast. The remaining 10-petcent of the trips will travel on local connecting roads.
Westbound trips will travel to Recker Highway where 30 percent of the trips will then travel
to the north and 10-percent will travel to the south. At the US 92 and Recker Highway
intersection, 20-percent will then travel to the west and 10-percent to the east on US 92 (see
Figure 4.6.3-1).

Information was obtained from the Polk County Planning Department concerning the
existing roéd lanes, the Level of Service standard that applies to the road segment, and
existing peak season peak hour traffic volumes on these roads. This information is
summarized in Table 4.6.3-1. . The projected peak construction traffic has been added to
these road segments to determine the maximum peak-season, peak-hour traffic volume.
The Level of Service (LOS) for the total traffic volume has been determined using the Florida
Department of Transportation’s generalized LOS tables for transitioning areas. As is
indicated in Table 4.6.3-1, all road segments that will be impacted by construction traffic will

continue to operate at an acceptable level of service.
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4.6.4 - HOUSING AND EDUCATION IMPACTS
It is estimated that the workforce during the 24-month construction phase of the project

would average 162 persons, with a peak workforce of 325 persons. A majority of these
construction workers will be skilled tradesmen (cement masons, laborers, millwrights, pipe
fitters, carpenters, electricians, plumbers, etc.), although there will be approximately
20 construction and project management personnel. The average duration of any particular
trade onsite during construction will be épproximately six (6) months. It is estimated that a
significant number of these workers »willi;travel to the job site from outside the immediate
Auburndale area and from surrounding communities. Only about 10-percent of the
construction workforce will seek temporary housing in the Auburndale area. As a result, it is
anticipated that a maximum of 32 persons will become temporary residents during the
construction phase of the Project.

Traditional practice is that the construction workers will not bring their families with them if
they seek temporary housing. Therefore, the local population may increase by 32 new
people in the area for a temporary period lasting from three to four months to up to two
years. Due to the fact that construction .workers do not bring their families for short-term
construction assignments, minimal impacts on area schools and other local infrastructure is
expected.

According to the Florida Department of Labor and Employment Security, approximately
10,314 construction workers reside within the Central Florida Region, with the majority of
these in Polk County (1998 Florida Abstract). Since a more-than-adequate labor supply exists
within commuting distance, it is anticipated that workers will be hired from within the
region with minimal relocation required. Consequently, construction should have no effect
on permanent housing within the region. As is typical with mid-term (i.e, 1 to 2 years)
construction projects, some workers co.mr;'luting from longer distances may choose to reside
in transient accommodations (hotels and motels), returning to their permanent homes and
families on weekends. E
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the meteorological data used for other air quality impact analyses presented in Section 5.6.

Long-term monthly clearness indices and daily solar insolation values were also furnished.

The SACTI model calculations utilized a polar coordinate receptor grid system centered on
the tower. Receptors were placed surrounding the source at 22.5-degree intervals and at
varying distance intervals. For the salt deposition and plume length computations, 100-m
intervals out to 10,000 m were used; for plume fogging and icing computations, 100-m
intervals out to 1,600 m were used; for plume height, 10-m intervals up to 1,000 m were

used; and for plume shadowing, 200-m intervals out to 8,000 m were used.

In order to estimate impacts conservatively, it was assumed that the tower would operate
year-round. This would produce conservative estimates of plume length, fogging, icing,
plume shadowing, and salt deposition. Appendix 10.13 presents the input and output

parameters for seasonal and annual cooling tower impact.

5.1.4.1 Meteorological Impacts

The frequencies of visible plume length and height, fogging, and plume shadowing resulting
from the proposed cooling tower for the Project are presented in Appendix 10.1.5. An
elevated visible plume with a maximum length of 300 m is predicted to occur only
0.49-percent of the time and a maximum of 0.07-percent in any one direction. The plume
length will be 100 m or less about 93-percent of the time. The highest frequency of this
occurrence is in the west direction (wind blowing from the east) occurring 12-percent.
However, in this direction beyond 100 m, it is expected that the plume would be barely
perceptible (0.10-percent of the time at 200 m). Due to the low frequency of occurrence of

the visible plume, the effect on local meteorology is expected to be insignificant.

The nearest main roads to the Project Site are Recker Highway (County Road 655) about 275
m (900 ft) to the south and Derby Avenue about 140 m (450 ft) to the north. Localized,
temporary, ground-level fogging may occur infrequently during plume downwash
conditions. This locally induced fog would dissipate rapidly due to the high winds

associated with plume downwash conditions. Induced fogging to the cooling tower is not
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expected to occur at 100 m or more from the towers. Icing is not predicted to occur from

cooling tower drift.

Plume shadowing was estimated to decrease significantly with increasing distance from the
cooling tower. Beyond 200 m (660 ft) from the tower, the annual average number of hours of
plume shadowing in any direction is estimated to be less than 50 hours per year. While the
plume visibility is related to plume shadowing, the effect occurs primarily close to the
cooling tower. In addition, plume heights are predicted to be less than 50 m (164 ft) about
96-percent of the time. Plume shadowing due to the cooling tower is not expected to have a

significant adverse effect on visibility in the surrounding area.

5.1.4.2 Salt Deposition Impacts

The maximum salt deposition predicted from the cooling tower proposed for the Osprey
Energy Center Project is presented in Table 5.1.4-2. The maximum and second-highest
monthly depositions from the cooling tower are predicted to be 8.3 and 8.2 kg/km*month
(approximately 99.6 and 98.4 kg/km%yr), respectively. These depositions are predicted to
occur about 0.4 km from the tower toward the west and west-southwest, respectively. Ata

distance of 1.0 km, the maximum deposition drops by about 70-percent to about

2.7 kg/km%month (32 kg/km?%yr).

~ Saline drift can impact plants through direct absorption of salt deposited on leaf tissue as
well as through absorption of salt accumulated in the soil. A literature search was conducted
to determine the threshold limits of salt exposure that produce injury in native and

agricultural species of vegetation.

The most extensive studies to date on the effects of saline cooling tower drift were made as
part of the Chalk Point Cooling Tower Project in Maryland (Davis, 1979; Moon, 1979). These
studies included a series of experiments and field observations on the impact of saline
aerosols on seedlings of several woody perennial species (Patterson ef al., 1978, 1979; Curtis et
al., 1976, 1977; Francis, 1977). Of the species studied, only white flowering dogwood (Cornus
florida) was found to exhibit sufficient injury symptoms to be useful as a bioindicator at the

depositions expected under cooling tower operation conditions at Chalk Point (Curtis et al.,
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(670 kg/km®), northern red oak at 0.67 g/m? (670 kg/km?), Carolina hemlock at 1.1 to 2.1 g/m?
(1,100 to 2,100 kg/km?), and Carolina hemlock at 0.06 g/m* (60 kg/km’). As shown by the two
hemlock species, salt tolerance may vary between closely related species. Studies conducted
at BTI found that the majority of species have an injury threshold level approximately four
to seven times higher than that of dogwood.

Freudenthal and Beals (1978) have proposed a method for estimating salt injury potential
based on the injury levels developed by Silberman and McCune (1978) and McCune et al.
(1977). Their method includes several assumptions based on work of McCune and
Silberman. These include an underlying assumption that the potential for botanical injury is
a function only of the accumulated chloride ion and associated deposition of salt. It is
therefore independent of the rate at which salt is deposited and whether the deposition is
applied in a single dose or in several cumulative doses. They also assumed rainfall would
wash all salt from the leaves. Using their model with their assumption of 2-week intervals

between rain events, the annual deposition rate for damage in dogwood would be
4,500 kg/km*yr (375 kg/km*month).

An approximate ordering of plant species based on available data from the above-cited
research and best estimates of tolerances is presented in Table 5.1.4-3. The species that may
occur in the vicinity of the Project Site are also identified in this table. As noted on the table,
these species generally have very high to moderate resistance to salt levels consistent with
the surrounding environment. However, three salt-sensitive species, including-flowering
dogwood, cinnamon fern (Osmunda cinnamomea), and royal fern (Osmunda regalis), may occur
in the vicinity of the site. However, since the predicted annual deposition is extremely low
(99.6 kg/km%yr) and within close proximity to the cooling tower, no adverse impacts are
expected.

In addition to direct absorption of salt deposited on leaf tissues, vegetation may be affected
by absorbing salts that accumulate in the soil. Accumulation will occur if the annual
deposition rate of salt exceeds the rate at which salt is leached from the soil by rainfall.
However, it is difficult to predict which plant species would be most affected by soil salinity,

as tolerance to salt spray does not necessarily parallel known plant tolerances to soil salinity,
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5.2  EFFECTS OF CHEMICAL AND BIOCIDE DISCHARGES
521 INDUSTRIAL WASTEWATER DISCHARGES
5.2.1.1 Surface Water Discharges

The Osprey Energy Center will not have any direct surface process water discharges. The
Site will have four types of off-site discharges: (1) cooling tower blowdown; (2) low-volume
plant wastewater; (3) off-site sanitary wastewater; and (4) Site stormwater. Power plant low-
volume wastewater includes plant and equipment drain wastes, demineralizer regenerant
waste streams, plant water pretreatment filter backwash, and sanitary wastewaters.
Anticipated generation rates for these wastewater streams are presented in Figure 3.5-3.
With the exception of stormwater, all other types of wastewater from the Site will be
discharged to the City of Auburndale’s wastewater treatment facilities for treatment and
disposal. Sanitary wastewater will be disposed of separately from the cooling tower and
plant process wastewater. Treatment and potential impacts of low-volume plant wastewater
are discussed below. The Site stormwater and plant-related sanitary wastewater are

discussed in Sections 5.3.4 and 5.5, respectively.

The proposed Project will discharge wastewater generated from cooling tower blowdown
and low-volume process wastewater at the Site to the City of Auburndale’s wastewater
treatment facilities. A dedicated pipe will carry this discharge to the Allred Wastewater
Treatment Plant. The City of Auburndale has a permit from the Florida Department of
Environmental Protection (FDEP) for the operation of the Allred Wastewater Treatment
Plant and for the discharge of treated wastewater from the Allred Wastewater Treatment
Plant to a sprayfield and a surface water feature (Lake Lena Run). The City’s treatment
plant is operating in compliance with FDEP permit requirements. Under normal operating
conditions, the Alired Wastewater Treatment Plant will be able to receive, treat, and dispose
of the Project's wastewater while maintaining compliance with the FDEP permit. As such,
the wastewater from the Project will have virtually no adverse surface water quality impacts

on the downstream water quality of Lake Lena Run.

The proposed wastewater discharge plan will be to combine cooling tower blowdown with

plant process wastes (sanitary wastewater is discharged separately). This plant wastewater
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Table 5.2.2.-1 Supply and Wastewater Chemistry Limits*

Wastewater Return
(mg/)*4” Water Supply (mg/1)
Parameter 3.5 Cycles 5Cycles  Groundwater Reclaimed Remarks
pH adjusted adjusted 8.1 8.02
Total Suspended Solids ~ <5.0 <5.0 <5.0 <50
Total Dissolved Solids 617 880 1245 330
Total Hardness (as CaCO;) 322 457 74 156 Note 1
Calcium 247 350 68 81
Magnesium 98 139 29 25
Sodium 128 182 4 150
Potassium 33 47 9.4 9.4
Alkalinity (as CaCOj;) 120 150 90 96 Note 2
Sulfate 40 56 3 40
Chloride (as CaCO,) 89 126 5 96
Total Nitrogen 7 10 <05 <5 Note 3
Silica (as SiO,) 58 83 17 16
Iron (Fe** and Fe**) <10 <0.1 <0.1 <0.08
Lead <0.083 <0.083 <0.01 <0.1
Barium 40 40 40 <0.1
Strontium <1 <1 0.07
Arsenic <0.15 <0.15 <0.01 <0.01
Beryllium  0.0025 0.0025 0.0025
Sulfur (SO,) 27 12 - 44
Boron  <0.05 <1 - 0.3
Cadmium 0.018 0.018 0.018
Chromium (hexavalent) <0.01
Total Chromium 3.3 3.3 3.3 <0.01
Cobalt 0.48 0.48 0.48
Copper  <0.05 <0.15 <0.01 <0.01
Cyanide  0.073 0.073 0.073
Fluoride 294 294 294
Manganese 0.03 0.1 <0.01 <0.01
Mercury  <0.0015 <0.0015 <0.0002 <0.0002
Nickel 1.75 1.75 1.75 2
Oils and Grease 100 100 100 50
Phenolics 10
Silver  0.005 0.005 0.005
Zinc 0.035 0.07 <0.01 <0.01
CBOD5 10 975 975 <20
Total phosphorus 35 24 24 0.7
Tetrachlorethylene 0.53 0.53 0.53
Trichloroethylene 071 0.71 0.71
Toluene 131 1.31 1.31
Vinyl chloride  0.004 0.004 0.004
CBODS5 <100 <100 <20 <20
Phosphate (PO,) 11 20 0.2 14
‘Total phosphorus 2 35 0.2 0.7
Conductivity 1,500 2,000 210 530

! Sum of Calcium (CaCO,), Magnesium (CaCO,), and Sodium (CaCO;)

? Methyl Orange (CaCO,)

3 Below laboratory detection limit (BLD) of 5 mg/l

* All figures are in mg/l, unless otherwise indicated.

3 Calculations are based on the reclaimed water and groundwater supply concentrations shown.

¢ Variations in reclaimed water chemistry will affect discharge parameters.

7 Wastewater concentrations are calculated based on preliminary figures and as a function of cycles of concentration.
Source: Nalco Chemical Company, November 1999; Calpine, Inc., 1999.
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5.3 IMPACTS ON WATER SUPPLIES
5.3.1 SURFACE WATER

No surface water withdrawals are planned for the Project. The Project will receive reclaimed
water from the Allred Wastewater Treatment Plant that would otherwise be applied to their
sprayfield or, in some instances, Lake Lena Run. This use of reclaimed water from the City of
Auburndale’s Allred Wastewater Treatment Plant has no impact on water supplies of existing

legal uses.

532 GROUNDWATER

The Project proposes three on-site groundwater supply wells to supplement the reclaimed
water supply. Only two wells will operate at any given time, the third well will serve
exclusively as emergency backup. The maximum daily groundwater withdrawal is

approximately 4 mgd.

The effects that groundwater withdrawal will have on the area surrounding the Osprey
Energy Center were simulated -using Visual MODFLOW. The analyses were performed with a
conservative approach (i.e., no recharge from precipitation to the aquifers) as requested by
SWFWMD and outlined in Part C (Water Use Design Aid) of the SWFWMD Water Use Permit
Information Manual (July, 28 1999). The analyses were performed using the peak pumping
period withdrawal rates in a leaky aquifer under steady-state conditions. Four distinctive
layers were modeled: the surficial aquifer system (SAS) was modeled as the top layer followed
by the intermediate aquifer system, a confining unit, and the Upper Floridan aquifer (UFA) as
layers 2, 3, and 4, respectively. The results indicated that the maximum drawdown at the Site
boundary will be approximately 2.8 feet in the UFA (see Figure 5.3.2-1). This 2.8-foot
drawdown in the UFA is less than the 4.0-foot drawdown limit at the property boundary and
beneath wetlands and water bodies allowed by SWEWMD, as stated in Part C of the Water Use
Permit Information Manual (July 28, 1999). The maximum expected drawdown in the SAS (see
Figure 5.3.2.2) at the property boundary is 0.36 foot. This 0.36-foot drawdown in the SAS is less
than the 1.0-foot drawdown limit at the property boundary and beneath wetlands and water
bodies allowed by SWFWMD, as stated in Part C of the Water Use Permit Information Manual
(July 28, 1999). Drawdown contours produced in the intermediate aquifer system were

identical to those in the SAS (see Figure 5.3.2-2). Therefore, the analysis demonstrates that
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Table 5.6.1-1 Proposed Emissions Due to the Osprey Energy Compared to the PSD Significant Emission

Rates
Emissions (TPY)
Pollutant Potential Emissions from Significant PSD Review
Proposed Project’ Emission Rate Required?
Sulfur Dioxide 95 40 Yes
Particulate Matter [PM(TSP)] 199 25 Yes
Particulate Matter (PM,,) 194 15 Yes
Nitrogen Dioxide 258 40 Yes
Carbon Monoxide 797 100 Yes
Volatile Organic Compounds 70 40 Yes
Lead NEG 0.6 No
Sulfuric Acid Mist 15 7 Yes
Total Fluorides NEG 3 No
Total Reduced Sulfur NEG 10 No
Reduced Sulfur Compounds NEG 10 No
Hydrogen Sulfide NEG 10 No
Mercury 0.000014 0.1 No
MWC Organics (as 2,3,7 8-TCDD) NEG 3.5x10-6 No
MWC Metals (as Be, Cd) NEG 15 No
MWC Acid Gases (as HCI) NEG 40 No
MSW Landfill Gases (NMQOC) NEG 50 No

Note: NEG= Negligible.

MWC= municipal waste combustor

MSW = municipal solid waste

TCDD= tetra- through octa-chlorinated dibenzo-p-dioxins and dibenzofurans
Be= beryllium

Cd= cadmium

HCl= hydrogen chloride

NMOC= non-methane organic compounds

* Based on Project operating in combined cycle mode with two CTs at baseload conditions firing natural gas for
5880 hours at 59°F ambient temperature and power augmentation with duct firing at a maximum heat input rate
of 250 mmBtwhr for 2,880 hours at 95°F ambient temperature. Includes emissions from cooling tower,
emergency generator and fire pump. For CO emissions, the two CTs are assumed to operate at 60-percent load
for 1,500 hours displacing those hours at baseload operations.
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Air quality analysis (monitoring),
e Source information, and

* Additional impact analyses.

The control technology review requirements of the federal and state PSD regulations require
that all applicable federal and state emission-limiting standards be met, and that Best
Available Control Technology (BACT) be applied to control emissions from the source. 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, as a minimum, demonstrate compliance with new source
performance standards (NSPS) for a source (if applicable). An evaluation of the air pollution
control techniques and systems, including a cost-benefit analysis of alternative control
technologies capable of achieving a higher degree of emission reduction than the proposed
control technology, is required. The cost-benefit analysis requires the documentation of the
materials, energy, and economic penalties associated with the proposed and alternative
control systems, as well as the environmental benefits derived from these systems. A
decision on BACT is to be based on sound judgment, balancing environmental benefits with

energy, economic, and other impacts.

A source impact analysis must be performed for criteria pollutants to address compliance
with AAQS and PSD Class II and I increments. These analyses may be limited to the new
source if the net increases in impacts as a result of the new source are below significant
impact levels. The significant impact levels are threshold levels that are used to determine
the level 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 quality and additional 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 ambient air quality standards.
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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 is applicable to sources located in
either flat or rolling terrain where terrain heights do not exceed stack heights. These areas
are referred to as simple terrain. The model can also be applied in areas where the terrain

exceeds the stack heights. These areas are referred to as complex terrain.

The Site is no more than 148 feet above mean sea level (USC&GS, 1929). Around the
immediate vicinity of the Site, the terrain is flat to gently rolling with elevations that range
within 10 to 20 feet of the Site elevation. Due to the minimal amount of terrain elevation
differences in the Project’s vicinity, receptor elevations were not included in the analysis. As
a result, the simple terrain option was used for the air modeling analysis which assumes that
all receptors are at the same elevation as the stack base elevations for the HRSG and cooling

tower.

At distances beyond 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 model was used to perform the significant impact analysis at the
Chassahowitzka NWA for the Project.

For modeling analyses that will undergo regulatory review, such as PSD permit applications,
the following model features are recommended by EPA (1998) for rural mode and are
referred to as the regulatory default options in the ISCST3 model and, where applicable, the
CALPUFF model:
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Construction of the Project will occur over a 22-month period requiring an average of
approximately 162 workers during that time. It is anticipated that many of these
construction personnel will be drawn from outside the Project area and will commute to the

job site.

The Osprey Energy Center will employ a total of approximately 25 operational employees at
project build-out. In addition, annual contracted maintenance workers will be hired for
periodic routine services. It is expected that most of these workers will be contracted from
outside the region. The workforce needed to operate the Project represents a small fraction
of the population already present in the immediate area. Therefore, while there would be a
small increase in vehicular traffic in the area, the effect on air quality levels would be

minimal.

There are also expected to be no air quality impacts due to associated industrial/commercial
growth given the Site's location relative to the City of Auburndale. The existing community
infrastructure should be more than adequate to provide any support services that the Project

might require.

Impacts On Soils, Vegetation, Wildlife, And Visibility

The additional impact analyses on the potential effects of the Osprey Energy Center to soils,
vegetation, wildlife, and visibility in the vicinity of the Site and at the PSD Class I area of the
Chassahowitzka NWA are also not expected to be significant. Certain air pollutants in acute
concentrations or chronic exposures can impact soils, vegetation, and wildlife. Based on
available literature, soils impacts can result from SO, and NO, deposition creating an acidic
reaction or lowering of soil pH. Vegetation is sometimes affected by acute exposures to high
concentrations of pollutants often resulting in foliar damage. Lower dose exposure over
longer periods of time or chronic exposure can often affect physiological processes within

plants causing internal and external damage.

Based on an evaluation of the literature for effects from SO,, acid rain (sulfuric acid mist),

NO,, CO, and combinations of these pollutants, emissions from the Project will not result in
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Department of
Enwronmental Protectlon

Dlvls:on_ of Air Resour.pes Management
APPLICATION FOR AIR PERMIT - TITLE V SOURCE
- - -See Instructions for Form No. 62-210.900(1) =

I. APPLICATION INFORMATION

Identificati

| 1. Facility Owner!Company Name: |
j Calplno Financa and Constructlon Company, L. P

1.2 '-Sltc Name
. Osprey Enorgy Center _ _ i
3. Facility Idenn.ﬁcatl_on Number: ki - [X] Unknown
4. Facility Location: _' ; I
- Street Address or Other Locator: :
City: .‘Auburndale ¢~ - County: Polk . Zip Code: -
‘5. Relocatable Facility? * - 6. (Existing Permitted Facility?
['],Y&e- [X] No . - [ 1Yes . [X] No
X Name and Title of Apphcatlon Contact:

_ Paul Barnett, Project Director .

"1 2. Application Contact Mailing Address: !

Organization/Firm:  Calpine Finance and Construction Company, L.P.
Street Address:  The Pilot House, 2nd floor, Lewis Wharf

City:" Boston State: , MA| - Zip Code: 02110 .
3. Applxcatlon Contact Telephone Numbers ‘ '
~Telephone: ( 617)723-7200 - Fax: (617 )723-7635

6np]ig§ﬂ!m'nm ssing Info [mahon(QEg Use) i
1. Date of Receipt of Application: _

.| 2. Permit Number: RN _
3. PSD Number (if applicable):
4. Siting Number (if applicable):

DEP Form No. 62-210. 900(1) - Form : j - 9939570/PSD/F1/TV
Effectlvc 21’11;*99 v . 1 | ' . 3/11/00



Egmose of Application
Air Operauon Permit Application

This Application for Air Permnt is submitted to obtam (Check one)

.[ ] Initial Title V air operation perm1t for an existing facility Whlch 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 becomc
classified as a Title V source.

Current constructlon permit number:

[ ] Title V air operation permlt revision to addrcss 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.)

Operatlon permit number to be rc\rlsed!correctcd

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

Operation permit number to be revised:

Reason for revision:,

Air Construction Permit Ajpplication

This Application for Air Peﬁnit is submitted to obtain: (Check one)
[X] Air construction penmt to construct or modxfy '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 pcmut for one or more exlstmg, but unpermitted, emissions units.

5y
N

DEP Form No. 62-210.900(1) - Form 9939570/PSD/F1/TV
Effective: 2/11/99 . 2 : 3/11/00



m——— e a8 s | Er TR — C N R N RS I soos us

{ ;
. ner/A i r tative or onsible Official
1. Name and Title of Owner/Authorized Representative or Responsible Official:
" " "ROBERT K. ALFF - SENIOR VICE PRESIDENT .
2. Owner/Authorized Representative or Responsible Official Mailing Address:
| Organization/Firm: Calpine Finance and Construction Company, L.P.

Street Address: The Pilot House, 2nd fioor, Lewis Wharf

' City: Boston State: MA  Zip Code: 02110
3. Owner/Authorized Representative or Responsible Official Telephone Numbers:
Telephone: (817 ) 723.7200 Fax: (617 ) 723 -7635

4. Owner/Authorized Representative or Responsible Official Statement:

I, the undersigned, am the owner or authorized representative*(check here [ ], if so) or
the responsible official (check here [x ], if so) of the Title V source addressed in this
application, whichever is applicable. I hereby certify, based on information and belief
Jormed 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 rea;s'onable techniques for calculating
- emissions. The air pollutant emissions units and air pollution control equipment described
in this application will be operated and maintained so as to comply with all applicable
standards for control of air pollutant emissions found in the statutes of the State of Florida
. and rules of the Department of Environmental Protection and revisions thereof. 1
understand that a permit, if granted by the Department, cannot be transferred without
authorization from the Department, and I will promptly notify the Department upon sale or
legal er of any permitted emissions unil.

MARCH 13, 2000

ignature Date

- * Attach letter of authorization if not currently on file.

1. Professional Engineer Name: Kennard F. Kosky

Registration Number: 14996
2. Professional Engineer Mailing Address:

Or'ganizatioaninn:l Golder Associates Inc,

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

3. Professional Engineer Telephone Numbers: | - ' -

Telephone: (352) 336 - 5600 . Fax: (352) 336 - 6603

DEP Form No. 62-210.900(1) - Form P (owipaz9939570/F1/TV
Effective: 2/11/99 RO 3/5/00
: ' TOTAL P.B2



4. Professional Engineer Statement: l*

I, the undersigned, hereby certify, except as particularly noted herein*, that:

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

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

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

. emissions units for which a compliance schedule is submitted with this application.

If the purpose of this application is to obtain an air construction permit for one or more
proposed new or modified emissions units (check here [X], if so), 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
[ ], ifso0), I further certify that, with the exception of any changes detailed as part of this
application, each such emissions unit has been constructed or modified in substantial
accordance with the information given in the corresponding application for air -
construction permit and with all provisions co:mained in such permit.

| )/ 4/4/% Hucly 19, 2000

Date

S| Pnor Dngmal

.-a:-;-ElP;#ﬁf?% m] ﬁo 62-210.900(1) - Form

* Effective: 2/11/99 4
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Emissions Unit Information Section 1 of 3 CT/HRSG -DB 1

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

upple tal Requirem

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

2. Fuel Analysis or Specification
[ X ] Attached, Document ID: PSD-OEC [ ] Not Applicable [ ] Waiver Requested

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

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

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

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

10. Supplemental Requirements Comment:

DEP Form No. 62-210.900(1) - Form 9939570/PSD/F1/TV
Effective: 2/11/99 21 3/11/00
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III. EMISSIONS UNIT INFORMATION

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

A. GENERAL EMISSIONS UNIT INFORMATION
(All 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):

Siemens-Westinghouse 501FD Combustion Turbine with HRSG Duct Firing

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 April 2003 49

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

This emission unit is a Siemens-Westinghouse 501 FD combustion turbine operating in
combined cycle mode, with duct firing. See Attachment PSD-OEC.

DEP Form No. 62-210.900(1) - Form 9939570/PSD/F1/TV
Effective: 2/11/99 12 3/11/00
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Emissions Unit Control Equipment
. 1. Control Equipment/Method Description (Limit to 200 characters per device or method):

Selective Catalytic Reduction (SCR)

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

i ni ails
1. Package Unit:
Manufacturer: Siemens-Westinghouse Model Number: 501 FD
2. Generator Nameplate Rating: 181 MW
3. Incinerator Information:
Dwell Temperature: &
Dwell Time: seconds
Incinerator Afterburner Temperature: °F
DEP Form No. 62-210.900(1) - Form 9939570/PSD/F1/TV

Effective: 2/11/99 13 3/11/00
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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? See Att. PSD-OEC 1
3. Descriptions of Emission Points Comprising this Emissions Unit for VE Tracking (limit to
100 characters per point):
Exhausts through a single siack.
4. ID Numbers or Descriptions of Emission Units with this Emission Point in Common:
5. Discharge Type Code: 6. Stack Height: 7. Exit Diameter:
A 135 feet 19 feet
8. Exit Temperature: 9. Actual Volumetric Flow 10. Water Vapor:
200 °F Rate: 84 %
1,021,086 acfm
11. Maximum Dry Standard Flow Rate: 12. Nonstack Emission Point Height:
dscfm feet
13. Emission Point UTM Coordinates:
Zone: 17 East (km): 421.0 North (km): 3103.2
14. Emission Point Comment (limit to 200 characters):
Stack parameta.rs for ISO operating condition firing natural gas. See PSD-OEC; Appendix A
for all operating conditions.
DEP Form No. 62-210.900(1) - Form ' 9939570/PSD/F1/TV
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Pollutant Detail Information Page § 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
124 Ib/hour 34.6 tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: Siemens-Westinghouse, 2000; Golder, Nooter/Eriksen g'dethod Code:

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

See Attachment PSD-OEC; Section 2.0; Appendix A.

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

Lb/hr based on 100% load and duct firing and tonl/yr based on 4,380 hours @ base, 2,880
hours with power augmentation/duct firing, 1,500 hours at 60% load.

Allowable Emissions Allowable Emissions 1 of 1

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

3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
See Section 4.0 in Att. PSD-OEC 12.4 1b/hour 34.6 tons/year

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

EPA Method 25A; high and low load

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

See Attachment PSD-OEC; Section 2.0; Appendix A.

DEP Form No. 62-210.900(1) - Form 9939570/PSD/F1/TV
Effective: 2/11/99 19 3/15/00
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III. EMISSIONS UNIT INFORMATION

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

A. GENERAL EMISSIONS UNIT INFORMATION
(All Emissions Units)

mission i cripti nd u

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.

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

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

Fresh Water Cooling Tower

4. Emissions Unit Identification Number: [ 1 NolID
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 April 2003 49

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

DEP Form No. 62-210.900(1) - Form 9939570/PSD/F1/TV
Effective: 2/11/99 12 3/11/00
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Pollutant Detail Information Page 2 of 2 Particulate Matter — PM,,

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
0.98 Ib/hour 4.3 tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: AP-42, Section 13.4 g’lcm"d Code:

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

Calculations same as PM. However, PM,, emission is assumed equal to one-half (50%) of
PM emission rates.

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

Allowable Emissions Allowable Emissions 1 of 1 .

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

3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
0.002 % drift loss ~ 0.98 Ib/hour 4.3 tons/year

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

Cooling tower vendor design data.

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

DEP Form No. 62-210.900(1) - Form ' 9939570/PSD/F1/TV
Effective: 2/11/99 19 3/11/00
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1.0 INTRODUCTION AND EXECUTIVE SUMMARY

1.1 INTRODUCTION
Calpine Construction and Finance Company, L.P. (Calpine), a wholly owned subsidiary of

Calpine Corporation, Inc., is proposing to construct and operate a combined cycle power
production facility capable of generating a nominal net electrical output of 527 megawatts
(MW) in Florida (Figure 1-1). The facility is referred to as the Osprey Energy Center (“the
Project”). The facility will be located within the City of Auburndale on a 19.5-acre tract
approximately 1.5 miles [2.5 kilometers (km)] from downtown Auburndale and about 12
miles (20 km) east of Lakeland, Florida. The Project will consist of two 170-MW
Westinghouse “F” Class combustion turbines (CTs), two heat recovery steam generators
(HRSG) with duct firing, and one steam turbine (generating approximately 200 MW
unfired) operating in combined cycle mode. The CTs and duct burners will be fired by
‘natural gas only. A cooling tower will be installed and operated to provide cool water to
the condensing steam turbine. The tower will be a mechanical draft counter-flow design.
This Project is planned for a construction commencement date of April 2001. The facility
will be designed for providing baseload service and permitted at an annual capacity of 100

percent. In actual operation, the plant’s annual capacity would be approximately 80
percent.

The combined cycle units will be Siemens-Westinghouse 501FD models or equivalent with
DLN burners fired by natural gas only. To further reduce nitrogen oxide (NO,) emissions,
selective catalytic reduction (SCR) systems will also be installed on these CTs.

Because the operation of the Project will result in airborne emissions, a permit must be
obtained prior to the commencement of the construction based on Florida Rule 62-
212.300(1)(a), Florida Administrative Code (F.A.C.). In addition, the Project will be located
in an attainment area and will have potential emissions of regulated pollutants of more
than 100 tons per year (TPY). Therefore, the Project is classified as a new major facility and

is subject to the Prevention of Significant Deterioration (PSD) requirements under Florida
Rule 62-212.400, F.A.C.

Golder Associates
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This application contains the technical information developed in accordance with PSD
regulations as promulgated by the U.S. Environmental Protection Agency (EPA) and
implemented through delegation to the Florida Department of Environmental Protection
(DEP). It presents an evaluation of regulated pollutants subject to PSD review, a
demonstration of Best Available Control Technology (BACT), a demonstration that
pollutant emission rates comply with New Source Performance Standards (NSPS), and an
assessment of potential air quality impacts associated with the Project.

Through this application, Calpine has provided analyses demonstrating compliance with
all federal and State of Florida requirements for air quality protection that are applicable to
the Osprey Energy Center. Calpine requests that the Florida DEP issue an Air Construction
Permit for the Project.

1.2  PREVENTION OF SIGNIFICANT DETERIORATION (PSD) REQUIREMENTS
The permitting of the Osprey Energy Center in Florida requires an air construction permit

and PSD review and approval. The Project will be a new air emission source in the City of
Auburndale. The U.S. EPA has implemented regulations requiring a PSD review for new
or modified sources that increase air emissions above certain threshold amounts. Because
the threshold amounts will be exceeded by the Project, the Project is subject to PSD review.
The total predicted emissions in tons per year associated with this Project are presented as
Table 1-1.

PSD regulations are promulgated under 40 Code of Federal Regulations (CFR) Part 52.21
and implemented through delegation to the Florida DEP. Florida's PSD regulations are
codified in Rules 62-212.400, F.A.C. These regulations incorporate the EPA PSD regulations.

Based on the emissions from the proposed Project, a PSD review is required for each of the
following regulated pollutants:

e  Sulfur dioxide (SO,),

e  Particulate matter (PM) as total suspended particulate matter (TSP),
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A CT is an internal combustion engine that operates with rotary motion to drive an electric
generator to produce electricity. CTs are essentially composed of three major components:
compressor, combustor, and power turbine. In the compressor section, ambient air is drawn
in, compressed and directed to the combustor section where fuel is introduced, ignited, and
burned. The rotary power is achieved by the expansion of the combustion gases through
the power turbine. For this Project, the combustion process is based on lean premix staged
combustion. For lean premix combustors, fuel and air are thoroughly mixed in an initial
stage resulting in a uniform, lean, unburned fuel/air mixture which is delivered to a
secondary stage where the combustion reaction takes place. Manufacturers use different
types of fuel/air staging, including fuel staging, air staging, or both; however, the same
staged, lean premix principle is applied. CTs using staged combustion are also referred to as
dry, low NO, combustors.

Hot gases from the combustion section are diluted with additional air from the compressor
section and directed to the power turbine section at very high temperatures. Energy from
the hot exhaust gases, which expand in the power turbine section, is recovered in the form
of shaft horsepower. More than 50 percent of the shaft horsepower is needed to drive the
internal compressor and the balance of recovered shaft horsepower is available to drive an
external load. The heat content of the exhaust gases exiting the turbine can be exhausted to
the atmosphere without heat recovery (referred to as simple cycle mode) or recovered in a
heat recovery steam generator (HRSG) to raise steam for a steam turbine (referred to as
combined cycle mode). In combined cycle mode, the gas turbine drives an electric generator
and the steam from the HRSG drives a steam turbine, which also drives an electric
generator.

Process flow diagrams of the facility operating at baseload in combined cycle mode at
ambient temperatures of 32, 59, and 95°F (with power augmentation) are presented in
Figures 2-1 through 2-3, respectively.
The anticipated schedule for the Project is as follows:

¢  Obtain air permit and begin construction by April 2001;
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power output from the units. This is commonly referred to as “steam for power
augmentation”. This is différent than using steam injection in the combustion zone for
standard combustors, which is used for NO, control. The turbine inlet will be equipped
with inlet foggers to reduce the compressor’s inlet temperature through evaporative cooling.

Lower compressor inlet temperature increases the power output.

In addition to DLN combustors, NO, emission levels will be controlled with an SCR system
which will reduce NO, emissions from the CTs and duct burners to 4 parts per million
volume dry (ppmvd), corrected to 15 percent oxygen (O,).

The SCR reactor will be located to provide the proper operating temperature range for the
required conversion effidency and system economy. The catalyst will be provided in
modules, which will be field installed into a structural steel reactor housing which is integral
to the HRSG. Ammonia is carried by a diluent and injected into the exhaust gas upstream of
the catalyst modules. NO, emissions are reduced by a chemical reaction with the ammonia

in the presence of the catalyst.

The aqueous ammonia handling system will include primary and standby diluent air
blowers (each sized for 100 percent capacity), ammonia flow control and measurement
devices, an ammonia/air mixing chamber, distribution header(s) and an ammonia injection
grid (AIG). Overall control of the system will be handled by the distribution control system
(DCS). The reactor housing will include an internal support stru::ture for the catalyst
modules, access manways and catalyst loading openings and instrument connections for

monitoring catalyst performance.

The SO, and sulfuric acid emissions will be controlled by the use of natural gas, the cleanest-
burning fossil fuel commercially available. Good combustion practices and the use of
natural gas fuel will also minimize potential emissions of PM, PM,, CO, VOC, and other
pollutants (e.g., trace metals). The engineering and environmental design of the Project will
maximize control of air emissions while minimizing economic, environmental, and energy
impacts (see Section 4.0 for the BACT evaluation).
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The overall potential annual emissions for the CTs, cooling tower, emergency generator and

diesel fire pump are presented in Table 2-5.

24 SITE LAYOUT, STRUCTURES, AND STACK SAMPLING FACILITIES

A plot plan of the proposed facility is presented in Figure 2-4. The dimensions of the
buildings and structures are presented in Section 6.0. Stack sampling facilities will be
constructed in accordance to Florida’s Rule 62-297.310(6) F.A.C. for stack sampling.

The plot plan shows facility property lines, major process equipment and structures, and all
emission points. The entrance to the Site will have security gates to control Site access. The
fenced property boundary is shown in the figure.
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Table 24 Summary of Maximum Potential Annual Emissions for the CT/HRSG, Duct Burner, and Cooling Tower

Annual Emissions
Power Duct Bumer/
Aug tio Power Aug; i
Load: 100% 75% 60% 100% 100% Maximum Emissions (tons/year)"
Pollutant Hours: 8,760 8,760 8,760 8,760 8,760 Case A CaseB Case C Case D
(@795 Deg: F)
One Combustion Turbine- Combined Cycle
SO, 454 356 314 456 524 454 477 430 453
PM/PMI10 924 797 67.6 86.6 98 924 948 87.1 906
NO, 12 9% B4 12 131 1215 1247 1152 1183
Co 188 145 639 464 586 1883 3190 347 3962
VOC (as methane) 238 M5 30.6 39 530 238 334 30 6
Sulfuric Acid Mist 70 55 48 70 80 7.0 73 6.6 69
Mercury 6A9E-06 5.10E-06 4.49E-06 6.52E-06 7 A9E-06 649E-06 682E-06 6.15E06  6A4BE-06
Cooling Tower
FM 43 43 43 43 43 43 43 43 43
PM10 21 21 21 21 21 21 21 21 21
50, 908 713 627 9.1 104.7 0.8 954 86.1 2.6
PM/PM10 185 159 135 173 199.7 185 190 174 181
NO, 43 190 168 w4 2625 43 49 230 37
Co kg 289 1279 929 11714 77 638 629 792
VOC (as methane) 76 696 612 478 106.0 476 66.8 499 69.1
Sulfuric Acid Mist 139 1091 9.60 13.96 16.0 13.91 1461 13.18 1357
Mercury 1.30E-05 1.02E-05 8.97E-06 1.30E-05 1.50E-05 130E05 136E05 12305  130E-05
PM 193 168 144 182 208 193 198 183 190
PM10 189 164 139 177 204 189 194 179 185
* Based on 59 °F ambient inlet alr temp except for power augmentation.
Power augmentation and duct firing will be used with CTs operating at 100 p load, 95 °F ambient inlet air ternperature, and

evaporative cooler at 95% efficdency. With evaporative cooler not operating, emissions are lower.

Maximim emission cases:
E%Erﬂwmg
Operation Case A Case B Case C Case D
100 % Load 8,760 5880 5,700 4380
100 % Load with PA 0 0 1560 0
100% Load with PA & Duct
firing) 0 2880 0 2,880
60% Load 0 0 1500 1,500

Total hours 8,760 8760 8,760 8,760
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Determining Best Available Control Technology (BACT) (EPA, 1978) and in the PSD Workshop
Manual (EPA, 1980). These guidelines were promulgated by EPA to provide a consistent
approach to BACT and to ensure that the impacts of alternative emission control systems are
measured by the same set of parameters. In addition, through implementation of these
guidelines, BACT in one area may not be identical to BACT in another area. According to
EPA (1980), "BACT analyses for the same types of emissions unit and the same pollutants in
different locations or situations may determine that different control strategies should be
applied to the different sites, depending on site-specific factors. Therefore, BACT analyses

must be conducted on a case-by-case basis."

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, as a minimum, demonstrate compliance with new source
performance standards (NSPS) for a source (if applicable). An evaluation of the air pollution
control techniques and systems, including a cost-benefit analysis of alternative control
technologies capable of achieving a higher degree of emission reduction than the proposed
control technology, is required. The cost-benefit analysis requires the documentation of the
materials, energy, and economic penalties associated with the proposed and alternative
control systems, as well as the environmental benefits derived from these systems. A
decision on BACT is to be based on sound judgment, balancing environmental benefits with
energy, economic, and other impacts (EPA, 1978). ’

Historically, a "bottom-up" approach consistent with the BACT Guidelines and PSD
Workshop Manual has been used. With this approach, an initial control level, which is
usually NSPS, is evaluated against successively more stringent controls until a BACT level is
selected. However, EPA developed a concern that the bottom-up approach was not
providing the level of BACT decisions originally intended. As a result, in December 1987,
the EPA Assistant Administrator for Air and Radiation mandated changes in the
implementation of the PSD program, including the adoption of a new "top-down" approach
to BACT decision making,.
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The term "highest, second-highest" (HSH) refers to the highest of the second-highest
concentrations at all receptors (i.e., the highest concentration at each receptor is discarded).
The second-highest concentration is important because short-term AAQS specify that the
standard should not be exceeded at any location more than once a year. If fewer than 5
years of meteorological data are used in the modeling analysis, the highest concentration at
each receptor normally must be used for comparison to air quality standards.

The term "baseline concentration” evolves from federal and state PSD regulations and refers
to a concentration level corresponding to a specified baseline date and certain additional
baseline sources. By definition, in the PSD regulations as amended August 7, 1980, baseline
concentration means the ambient concentration level that exists in the baseline area at the
time of the applicable baseline date. A baseline concentration is determined for each
pollutant for which a baseline date is established and includes:
1. The actual emissions representative of facilities in existence on the applicable
baseline date; and
2.  The allowable emissions of major stationary facilities that commenced construction
before January 6, 1975, for SO, and PM (TSP) concentrations, or February 8, 1988,

for NO, concentrations, but that were not in operation by the applicable baseline
date.

The following emissions are not included in the baseline concentration and therefore affect
PSD increment consumption:
1. Actual emissions from any major stationary facility on which construction
commenced after January 6, 1975, for SO, and PM(TSP) concentrations, and after
February 8, 1988, for NO, concentrations; and

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

In reference to the baseline concentration, the term "baseline date" actually includes three
different dates:
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pollutant if the emissions increase of the pollutant from the facility or modification would
cause, in any area, air quality impacts less than the de minimis levels presented in Table 3-2
(adopted by Florida in Rule 62-212.400-3, F.A.C)).

325 SOURCE INFORMATION/GOOD ENGINEERING PRACTICE STACK HEIGHT
Source information must be provided to adequately describe the proposed Project. The
general type of information required for this Project is presented in Section 2.0.

The 1977 CAA Amendments require that the degree of emission limitation required for
control of any pollutant not be affected by a stack height that exceeds Good Engineering
Practice (GEP) or any other dispersion technique. On July 8, 1985, EPA promulgated final
stack height regulations (EPA, 1985a). The Florida DEP (Rule 62-210.550, F.A.C.) has
adopted identical regulations. GEP stack height is defined as the highest of:
1. 65 meters (m); or
2. A height established by applying the formula:
Hg =H + 1.5L
where: Hg = GEP stack height,
H = Height of the structure or nearby structure, and
L = Lesser dimension (height or projected width) of nearby
structure(s); or
3. Aheight demonstrated by a fluid model or field study.

"Nearby" is defined 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 used in modeling for determining
compliance with AAQS and PSD increments not exceed the GEP stack height, the actual
stack height may be greater.

The stack height regulations also allow increased GEP stack height beyond that resulting
from the above formula in cases where plume impaction occurs. Plume impaction is

defined as concentrations measured or predicted to occur when the plume interacts with
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(100 TPY in the case of VOC), then an exemption from submittal of pre-construction
ambient monitoring data may be obtained [40 CFR 52.21(i)(8)]. In addition, if EPA has not
established an acceptable ambient monitoring method for the pollutant, monitoring is not

required.

Pre-construction monitoring data should not be required to be submitted for this Project
because, as shown in Table 3-4, the proposed Project's impacts are predicted to be below the
applicable de minimis monitoring concentration (see Table 3-2) levels for all pollutants. For
ozone, the Project’'s VOC emissions are less than the monitoring emission level of 100 TPY.
For sulfuric acid mist, although the Project’s emissions are greater than the significant
emission rate, EPA has established no acceptable monitoring method for this pollutant.
Therefore, an exemption from the preconstruction monitoring requirement for sulfuric acid

is requested in accordance with the PSD regulations.

34.24 GEP Stack Height Impact Analysis

The GEP stack height regulations allow any stack to be at least 65 m [213 feet (ft)] high. The
proposed HRSG stacks will be 135 ft while the cooling tower stacks will be 55 ft. Thes;e stack
heights do not exceed the applicable GEP stack heights. However, as discussed in
Section 6.0, Air Quality Modeling Approach, since the stack heights are less than GEP,
building downwash effects must be considered in the modeling analysis. As a result, the
potential for downwash of emissions from the CTs, duct burners, and cooling tower caused
by nearby structures is included in the modeling analysis. ]

34.25 Emergency Generator and Emergency Diesel Fire Water Pump
The natural gas-fired generator and fire water pump are defined as "emergency" generators

or units in Chapter 62-210.200, F.A.C. Each of these units will be operated for up to 2 hours
per week for readiness testing and maintenance and up to 500 hours per year if required
during emergencies when the primary power source for that Facility has been rendered
inoperable. They are exempt from permitting in Chapter 62-210.300(3)(a) since:

*  They are not subject to the Federal Acid Rain Program, and
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Table 3-3. Net Increase in Emissions Due to the Proposed Osprey Energy Center Compared to the PSD

Significant Emission Rates E
Emissions (TPY)
Pollutant Potential Emissions from Significant PSD Review
Proposed Project* Emission Rate Required?
Sulfur Dioxide 95 40 Yes
Particulate Matter [PM(TSP)] 198 25 Yes
Particulate Matter (PM,,) 193 15 Yes
Nitrogen Dioxide 258 40 Yes
Carbon Monoxide 788 100 Yes
Volatile Organic Compounds 68 40 Yes
Lead NEG 0.6 No
Sulfuric Acid Mist 15 . 7 Yes
Total Fluorides NEG 3 No
Total Reduced Sulfur NEG 10 No
Reduced Sulfur Compounds NEG 10 No
Hydrogen Sulfide NEG 10 No
Mercury 0.000014 0.1 No
MW(C Organics (as 2,3,7 8-TCDD) NEG 3.5x 10-6 No
MWC Metals (as Be, Cd) NEG 15 No
MWC Acid Gases (as HCl) NEG 40 No
MSW Landfill Gases (NMOC) NEG 50 No .

Note: NEG= Negligible.
MWC= municipal waste combustor
MSW = municipal solid waste
TCDD= tetra- through octa-chlorinated dibenzo-p-dioxins and dibenzofurans
Be= beryllium
Cd= cadmium
HCl= hydrogen chloride
NMOC= non-methane organic compounds

* Based on Project operating in combined cycle mode with two CTs at baseload conditions firing natural gas for
5880 hours at 59°F ambient temperature and power augmentation with duct firing at a maximum heat input rate
of 250 mmBtw/hr for 2,880 hours at 95°F ambient temperature. Includes emissions from cooling tower, emergency

generator and fire pump. For CO emissions, the two CTs are assumed to operate at 60 percent load for 1,500
hours displacing those hours at baseload operations.
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4.0 CONTROL TECHNOLOGY REVIEW

41  APPLICABILITY

The PSD regulations require new major stationary sources to undergo a control technology
review for each pollutant that may potentially be emitted above significant amounts. The
control technology review requirements of the PSD regulations are applicable to emissions of
SO, NO,, CO, VOC, and PM/PM10 (see Section 3.0). The maximum potential annual emissions
of these pollutants from the proposed Project for the combined cycle operation are summarized
below (see Table 2-7):

‘Pollutant Annual Emissions (TPY)
NO, 258

co 797

vOC 70

PM/PM;, 199/194

SO, 95

H,S0, 15

*  Maximum operation emissions include gas turbine emissions for 7,200 hours (natural gas) at 59°F ambient annual
average design conditions (baseload) with power augmentation for 1,560 hours at 95°F, and natural gas duct
firing at an annual average rate of 250 mmBtw/hr and 2,880 hours per year. Emissions calculated with SCR, low
NO, burners for the duct burners. See Table 2-5.

This section presents the applicable NSPS and the proposed BACT for these pollutants. The
approach to the BACT analysis is based on the regulatory definitions of BACT, as well as EPA's
current policy guidelines requiring a top-down approach. A BACT determination requires an
analysis of the economic, environmental, and energy impacts of the proposed and alternative
control technologies [see 40 CFR 52.21(b)(12)]. The analysis must be specific to the Project (i.e.,
case-by-case) as defined in Rule 62-210.200 F.A.C.
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Ammonium salts (ammonium sulfate and ammonium bisulfate) are formed by the reaction of
sulfur oxides in the gas stream and ammonia. This is typically a concern with SCR applications
applied to projects firing distillate oil and not unit exclusively fired with natural gas, where
sulfur content is less than 0.01 percent. Ammonia injected in the SCR system that does not react
with NO, is emitted directly and referred to as ammonia slip. In general, SCR manufacturers

guarantee ammonia slip to be no more than 9 ppmvd (corrected to 15-percent O,).

As discussed in Section 2.1, the proposed CTs will be fired exclusively with natural gas for
approximately 8,760 hours per year at base load conditions. In addition, the CTs will be
operated in power augmentation mode for 1,560 hours. Duct firing will exclusively utilize
natural gas for an equivalent of 2,880 hours at 250 mmBtu/hr. Table 4-3 presents a summary of
NO, emissions with DLN combustors at base load and power augmentation, assuming
100-percent operating capacity at an ambient temperature of 59°F and 95°F, respectively. The
NO, removed when firing natural gas is based on hours of operation at full load.

Technical Feasibility — All of the combustion process control technologies presented above and
in Appendix B, would be potentially feasible for the Osprey Project. 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 combustion turbine exhaust gas
streams (approximately 1,000°F). The SCONO,™ control technology and XONON™ catalytic
combustion are not cc_msideréd to be technically feasible because they have not been

commerdially or technically demonstrated on "F" Class CTs (see Appendix B).
The BACT analysis for NO, for the Osprey Project evaluated the use of DLN combustors in the

gas turbines and low NO, combustors in the duct burner and SCR. The SCR system evaluated
will achieve NO, concentrations of 4.0 ppmvd corrected to 15-percent oxygen when firing
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natural gas in the gas turbine and duct burners. This represents a control efficiency of about 84
percent, which is at the upper range of removal efficiencies established as emission limits for
BACT with SCR. In contrast, the latest project approved in Florida with SCR at 3.5 ppmvd
(corrected to 15-percent O,) had a NO, removal of about 61 percent (see Table 4-2). Information
regarding energy, environmental, and economic impacts and proposed BACT limits for NO, are

provided in the following sections.

Energy and Environmental Impacts — The installation of SCR technology will cause an increase
in back pressure on the CTs due to the pressure drop (1-2 inches) across the catalyst bed. The
back pressure would also increase with the installation of additional catalyst volume. Higher
NO, removal would require additional catalyst volume resulting in greater energy penalty. The
energy penalty would range from 0.3 to 0.5 percent for SCR installed on the Project. Additional
energy (i.e., less than 0.04 percent of turbine output) would be needed for the pumping of
aqueous NH; from storage to the injection nozzles and generation of steam for NH,
vaporization. The energy penalty due to gas turbine back pressure is projected to be 4,756,680
kWh per year for each CT while reducing NO, emission levels to 4.0 ppmvd corrected to 15-
percent oxygen. The total SCR energy penalty is estimated to be 5,457,480 kWh per year for
each gas turbine, which is equivalent to an energy loss of 52,856 mmBtu/yr (see Table 4-2). This
is equivalent to the use of about 53 million ft’ of natural gas per year based on a gas heating
value of 1,000 Btu per ft*. Under the same assumptions (8,760 hours of operation and 100-
percent load at a compressor inlet temperature of 59°F), each turbine will generate about 2.4
million kW-hours, which is sufficient to supply the average electric energy needs of about
200,000 residential customers.

The application of SCR technology would result in the following environmental impacts:

e NH; emissions due to ammonia slip; NH; emissions are estimated to a maximum of

112 TPY (at base load and 59°F ambient temperature) for a typical SCR design and
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PM and secondary emissions (from energy losses), is estimated at about $3,000 per ton. The cost
effectiveness is within the range considered by FDEP to be appropriate for BACT.

Proposed BACT and Rationale -~ The proposed BACT for the Project is DLN combustion with
selective catalytic reduction (SCR) for the combustion turbines firing natural gas. This "top-
level" of control cannot be rejected as BACT based on economic, environmental, or energy
inputs. The proposed BACT for the natural gas fired duct burners is low NO, combustion and
SCR. The proposed NO, emissions level using the technologies described above is 4.0 ppmvd
(corrected to 15-percent O,) when firing natural gas under base load conditions for the
combustion turbine and natural gas-fired duct burner. Although this emission level is slightly
higher than several recent BACT determinations in the southeastern United States, it reflects the
highest proposed NO, removal efficiency in the region. The emission level proposed is
equivalent to about 0.10 Ib/MW which is over 10 times lower than the recently promulgated
EPA new source performance standards (NSPS) for steam electric units. This new INSPS has a
NO, limit for new sources of 1.6 Ilbo/MW of gross energy output (September 16, 1998; 63FR179).

433 CARBON MONOXIDE

Emissions of CO are dependent upon the combustion design, which is a result of the
manufacturer’s operating specifications, including the air-to-fuel ratio, staging of combustion,
and the amount of water used for the evaporative coolers. The CTs proposed for the Project
have designs to optimize combustion efficiency and minimize CO as well as NO, emissions.

For the Project, the following alternatives were evaluated as BACT for CO:
1. Combustion controls (good combustion practices) representing a range of operation
under all loads and operating scenarios. Maximum annual CO emissions (per unit) are
359 TPY. To represent a maximum annual emissions condition, the following loads and

operating hours were assumed:
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significant impact levels for CO. Therefore, no significant environmental benefit would be
realized by the installation of a CO catalyst. Indeed, there would be additional particulate and
secondary emissions as a result of an oxidation catalyst. The particulate would result from the
conversion of SO, to sulfates, and the secondary emissions would result from the heat rate
reduction as described below. Moreover, the air quality impacts at the proposed CT emission
rate are predicted to be much less than the PSD significant impact levels. The maximum
predicted CO impacts are less than 0.1 percent of the applicable ambient air quality standards
(see Section 6). There would also be no secondary benefits, such as reducing acidic deposition,

associated with reductions of CO achieved using an oxidation catalyst.

Energy — An energy penalty would result from the pressure drop across the catalyst bed. A
pressufe drop of about 1-2 inches of water would be expected. At a catalyst back pressure of
about 1-2inches, an energy penalty of about 3,171,000 kWh/yr per unit would result at
100-percent load. This energy penalty is sufficient to supply the electrical needs of about 264
residential customers for a year. To replace this lost energy, about 30.7 x 10° Btu/yr or about
31 million ft%/yr of natural gas would be required.

4332 Proposed BACT and Rationale

Emission limitations (see Table 4-1) consistent with good combustion practices are proposed as
BACT. The energy, environmental and economic consequences of using catalytic oxidation on
CTs is unreasonable as BACT. The proposed BACT emission rates for CO will not exceed
10 ppmvd (corrected to 15-percent O,) at loads from 100 to 70 percent, 16 ppmvd (corrected to
15-percent O,) for duct firing, 25 ppmvd during power augmentation, and 30 ppmvd while
operating during power augmentation and duct firing. CO emission under low load operation
(i.e., loads from 70 to 60 percent) will not exceed 50 ppmvd (corrected to 15-percent O,).

Catalytic oxidation is considered unreasonable for the following reasons:
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435 SO,AND H,SO, POLLUTANT EMISSIONS

There are no technically feasible methods for controlling the emissions of these pollutants from
the Calpine Osprey Project. Natural gas will be fired exclusively in the CTs and du& burners
and will contain no more than 2.0 gr $/100 scf. Emissions of H,SO, mist were estimated based on
a conservative 10-percent conversion rate of SO, to H,SO, mist. The proposed BACT for SO,
and H,SO, is based on the use of natural gas containing no more than 2.0 gr 5/100 scf.

43.6 PM,, AND OTHER REGULATED POLLUTANT EMISSIONS

The emission of particulates from the CTs is a result of incomplete combustion and trace
elements in the fuel. The design of the CT ensures that particulate emissions will be minimized
by combustion controls and the use of clean fuels. A review of EPA's BACI/LAER
Clearinghouse Documents did not reveal any post-combustion particulate control technologies
being-used on gas- or oil-fired CTs.

The grain loading associated with the maximum particulate emissions [about 23 pounds per
hour (Ib/hr) when firing natural gas with duct firing] is less than 0.01 grain per standard cubic
foot (gr/scf), which is a typical design specification for a baghouse outlet. There are no
technically feasible methods for controlling the emissions of PM;, from CTs.

During cooling tower operations, PM emissions will also occur. The Calpine Osprey Project will
include a 10 cell, induced draft counterflow cooling tower. The installation of drift eliminators is
the only feasible technology for controlling PM emission from cooling towers. Drift eliminators
use inertial separation caused by airflow direction changes to remove water droplets from the
airstream exhausting from the cooling tower. These water droplets generally contain the same
concentration of dissolved solids and chemical impurities as the water circulating through the

tower, and can be converted to airborne emissions.
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5.0 AMBIENT MONITORING ANALYSIS

The CAA requires that an air quality analysis be conducted for each criteria and noncriteria
pollutant subject to regulation under the act before a major stationary source is constructed.
Criteria pollutants are those pollutants for which AAQS have been established. Noncriteria
pollutants are those pollutants that may be regulated by emission standards, but no AAQS have
been established. This analysis may be performed by the use of modeling and/or by monitoring
the air quality. In addition, if EPA has not established an acceptable ambient monitoring

method for the pollutant, monitoring is not required.

Based on the estimated emissions from the proposed Project (see Table 3-3), pre-construction
ambient monitoring analyses for SO,, PM,,, NO,, CO, ozone (based on VOC emissions) and
sulfuric acid mist are required to be submitted as part of the application. A major source may
waive the ambient monitoring analysis requirement if it can be demonstrated that the proposed
source’s maximum air quality impacts will not exceed the PSD de minimis concentration levels

and, for ozone (based on VOC emissions), VOC emission level of 100 TPY.

As shown in Table 3-4, the proposed Project's impacts are predicted to be below the applicable
de minimis monitoring concentrations for all pollutants. For ozone, the Project’s VOC emissions
are less than the monitoring emission level of 100 TPY. For sulfuric acid mist, which is a
noncriteria pollutant, although the Project’s emissions are greater than the significant emission
rate, EPA has established no acceptable monitoring method for this pollutant. Therefore,
Calpine requests an exemption from the preconstruction monitoring requirement for sulfuric
acid in accordance with the PSD regulations.
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The Site is about 140 ft above mean sea level (msl). Around the immediate vicinity of the Site,

the terrain is flat to gently rolling with elevations that range within 10 to 20 ft of the Site
elevation.

Since the proposed stack heights for the heat recovery steam generators (HRSG) and cooling
tower are proposed to be 135 and 55 ft, respectively, the surrounding terrain is below the
proposed stack top heights. Therefore, the surrounding terrain can be considered as simple
(i.e., less than stack top) with respect to the proposed stack heights and the cooling tower. Due
to the minimal amount of terrain elevation differences in the Project's vicinity, receptor
elevations were not included in the analysis. As a result, the simple terrain option was used for
the air modeling analysis which assumes that all receptors are at the same elevation as the stack

base elevations for the HRSG and cooling tower.

In this analysis, the EPA regulatory default options were used to predict all maximum impacts.
The ISCST3 model can run in the rural or urban land use mode that affects stability dispersion
coefficients, wind speed profiles, and mixing heights. Land use can be characterized based on a
scheme recommended by EPA (Auer, 1978). If more than 50-percent land use within a 3-km
radius around a project is classified as industrial or commercial, or high-density residential, then
the urban option should be selected. Otherwise, the rural option is appropriate. Based on the
land-use within a 3-km radius of the proposed Site (see Figure 1-1), the rural dispersion
coefficients were used in the modeling analysis.

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 HRSG stack, 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
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6.4.5 BUILDING DOWNWASH EFFECTS

A review of the dimensions of structures proposed for the Project was conducted to determine
those structures that could produce building downwash effects. The only significant structures
in the vicinity of the proposed CT stacks are the proposed CT air inlet filters, CT enclosure/air
inlet ducts, and HRSG structures. Because the heights of other structures, such as the
administration building, are lower than those significant structures, and would not produce
greater downwash effects for the Project's emissions, the other structures were not considered in
the analysis.

The height and widths of the structures used in the modeling are as follows:

Structure Height (ft) Width (ft)  Length (ft)
CT air inlet filter 86 60 60
CT and steam turbine enclosure 9 150 360
HRSG No. 1 and 2 structures 80 50 100
Cooling Tower 45 84 270

Building dimensions for the Project’s structures were entered into the EPA’s Building Profile
Input Program (BPIP, Version 95086) for the purpose of obtaining direction-specific building
heights and widths for all downwash-affected sources. The direction-specific building
dimensions were then input to the ISCST3 model as the building height and width for each of
36 ten-degree wind sectors. A summary of the direction-specific building dimensions used in
the modeling is presented in Appendix E.

6.4.6 RECEPTOR LOCATIONS

For predicting maximum concentrations in the vicinity of the plant, a polar receptor grid was
used which consisted of 729 receptors. These receptors included 36 receptors located on radials
extending out from the proposed stack location for HRSG No. 1. Along each radial, receptors
were located beginning at the fenced plant property and extending to distances of 100; 200; 300;
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652 PSD CLASSIIMPACTS

The maximum pollutant concentrations due to the Project’s emissions at the Class I area of the
Chassahowitzka NWA are summarized in Tables 6-4 and 6-5. Similar to the results presented to
determine the Project’s maximum impacts, the maximum pollutant concentrations predicted
using the ISCST3 model for two CTs at the three operating loads and three ambient
temperature are given in Table 6-4. Results are provided with power augmentation and
supplemental duct firing in the HRSG. PM,, concentrations due to the emissions from the
cooling tower are also included.

As shown in Table 6-4, the “worst-case” operating load and ambient temperature that produced
the Project's maximum impact at the Class I area occurred for baseload operation power
augmentation and duct firing with an ambient temperature of 95°F. As a result, air quality
impacts for the Project were predicted at the Class I area with the CALPUFF model using this
“worst-case” operating scenario. A summary of the overall maximum concentrations predicted
at the Class I area due to the Project’s emissions is given in Table 6-5 for comparison to the PSD

Class I significant impact levels and increments. Results are provided both for the ISCST3 and
CALPUFF models.

As shown in Table 6-5, the maximum PM, SO,, and NO, impacts due to the Project are all below
the significant impact levels. Because the Project will not have a significant impact upon the air
quality at the Class I area, more detailed modeling analyses for determining compliance with
the PSD Class I increments are not required. These maximum concentrations due to the Project

are predicted to be less than 1 percent of the PSD Class I increments.
A summary of the model results for the ISCST3 and CALPUFF models is presented in

Appendix F. The locations of the maximum predicted concentrations are also given in the
summary. Model input files are also provided in Appendix F.
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Table 6-1. Major Features of the ISCST3 Model, Version 99155

ISCST3 Model Features

. Polar or Cartesian coordinate systems for receptor locations

. Rural or one of three urban options which affect wind speed profile exponent, dispersion
rates, and mixing height calculations

. Plume rise due to momentum and buoyancy as a function of downwind distance for
stack emissions (Briggs, 1969, 1971, 1972, and 1975; Bowers, et al., 1979).

. Procedures suggested by Huber and Snyder (1976); Huber (1977); and Schulman and
Scire (1980) for evaluating building wake effects

. Procedures suggested by Briggs (1974) for evaluating stack-tip downwash

. Separation of multiple emission sources
. Consideration of the effects of gravitational settling and dry deposition on ambient
' particulate concentrations

. Capability of simulating point, line, volume, area, and open pit sources
. Capability to calculate dry and wet deposition, including both gaseous and particulate
precipitation scavenging for wet deposition
* Variation of wind speed with height (wind speed-profile exponent law)
. Concentration estimates for 1-hour to annual average times
. Terrain-adjustment prooédures for elevated terrain including a terrain truncation
algorithm for ISCST3; a built-in algorithm for predicting concentrations in complex
terrain
*  Consideration of time-dependent exponential decay of pollutants
. The method of Pasquill (1976) to account for buoyancy-induced dispersion
. A regulatory default option to set various model options and parameters to EPA
recommended values (see text for regulatory options used)
*  Procedure for calm-wind processing including setting wind speeds less than 1 m/s to
1m/s.

-

Note: ISCST3 = Industrial Source Complex Short-Term.
Source: EPA, 1999,
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Table 6-4. Maximum Pollutant Concentrations Predicted for Two Combined-Cycle Combustion Turbines and Cooling Tower
by Operating Load and Air Inlet Temperature at the PSD Class [ Area of the Chassahowitzka NWA
Maximum Predicted Concentrations (ug/m®) EPA Class [
by Operating Load and Air Inlet Temperature (1) Significant
Averaging Base Load 75% Load 60% Load Impact Levels
Pollutant Time 32°F 59°F 95°F 32°F 59°F 95°F 32°F 5°F  95°F (ug/m®)
WITHOUT DUCT FIRING
Combustion Turbines Only
50, Annual 0.0027 0.0026 0.0025 0.0022 0.0022 0.0020 0.0021 0.0020 0.0018 0.1
24-Hour 0.056  0.054 0.051 0.047 0.045 0.043 0044  0.043 0.039 0.2
3-Hour 0226 0.218 0.213 0195 0191 0.186 01% 0193 0.181 1.0
PM; Annual 0.0055 0.0053 0.0050 0.0050 0.0048 0.0045 0.0044 0.0043 0.0041 0.2
24-Hour 0114 0.111 0.104 0.104 0.101 0.09 0095 0.092 0.087 0.3
NO, Annual 0.007  0.007 0.007 0.006 0.006 0.005 0.006  0.005 0.005 0.1
Combustion Turbines and Cooling Tower
PM; Annual 0.0057 NM NM NM NM NM NM NM NM 1
24-Hour 0.121 NM NM NM NM NM NM NM NM 5
WITH POWER AUGMENTATION & DUCT FIRING (2)
Combustion Turbines Onl:
S0, Annual NA NA 0.0030 NA NA NA NA NA NA 0.1
24-Hour NA NA 0.063 NA NA NA NA NA NA 02
3-Hour NA NA 0.251 NA NA NA NA NA NA 1.0
PMy, Annual NA NA 0.0057 NA NA NA NA NA NA 0.2
24-Hour NA NA 0.120 NA NA NA NA NA NA 03
NO, Annual NA NA 0.008 NA NA NA NA NA NA 0.1
bustion Turbines and Cooling Tower
PM; Annual NA NA 0.0060 NA NA NA NA NA NA 1
24-Hour NA NA 0.126 NA NA NA NA NA NA 5

Note: NA= not applicable; NM= not modeled

(1) Concentrations are based on highest

(2) Duct firing based on natural gas-fired duct burner with maximum heat input rate of

concentrations using the ISCST3 model 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.

250 mmBtu/hr.
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Visibility impairment in the Project’s vicinity is not expected due to the types and quantities of
emissions proposed for the Project. The opacity of the proposed HRSG exhaust emissions will

be 10 percent or less.

7.3 IMPACTS UPON PSD CLASS I AREAS

7.3.1 IDENTIFICATION OF AQRVS AND METHODOLOGY

The Osprey Energy Center is located about 102 km from the PSD Class I area of the
Chassahowitzka NWA. Other PSD Class I areas are located more than 200 km from the Site.
Based on discussions with the Florida DEP, an AQRYV is required for this Project. Because the

proposed Project will be fired with natural gas, a clean fuel, it is expected that the Project’s
impacts for SO,, NO,, and PM,, will be minimal and not significantly affect or impair visibility or

soils and vegetation at the Class I areas.

An AQRV analysis was conducted to assess the potential risk to AQRVs of the Chassahowitzka
NWA due to the proposed emissions from the proposed Osprey Energy Center. The U.S.
Department of the Interior in 1978 administratively defined AQRVs to be:

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

Important attributes of an area are those values or assets that make an area
significant as a national monument, preserve, or primitive area. They are the
assets that are to be preserved if the area is to achieve the purposes for which it
was set aside (Federal Register 1978).
Except for visibility, AQRVs were not specifically defined. However, odor, soil, flora, fauna,
cultural resources, geological features, water, and climate generally have been identified by land

managers as AQRVs. Since specific AQRVs have not been identified for the Chassahowitzka
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high buffering capacities based on their CEC, base saturation, and bulk density. The regular
flooding of these soils by the Gulf of Mexico regulates the pH and any change in acidity in the
soil would be buffered by this activity. Therefore, they would be relatively insensitive to
atmospheric inputs. However, Terra Ceia, Okeelanta, and Lauderdale freshwater mucks are
present along the eastern border of the NWA, and may be more sensitive to atmospheric sulfur
deposition (Porter, 1996). Although not tidally influenced, these freshwater mucks are highly
organic and therefore have a relatively high intrinsic buffering capacity.

The relatively low sensitivity of the soils to atmospheric inputs coupled with the extremely low
ground-level concentrations of contaminants projected for the Chassahowitzka NWA from the
proposed Project’s emissions precludes any significant impact on soils.

733 IMPACTS TO VEGETATION

In general, the effects of air pollutants on vegetation occur primarily from SO,, NO,, O,, and
PM. Effects from minor air contaminants, such as fluoride, chlorine, hydrogen chloride,
ethylene, ammonia, hydrogen sulfide, CO, and pesticides, have also been reported in the
literature. The effects of air pollutants are dependent both on the concentration of the
contaminant and the duration of the exposure. The term "injury," as opposed to damage, is
commonly used to describe all plant responses to air contaminants and will be used in the
context of this analysis. Air contaminants are thought to interact primarily with plant foliage,
which is considered to be the major pathway of exposure. For purposes of this analysis, it was
assumed that 100 percent of each air contaminant of concern is accessible to the plants.

Injury to vegetation from exposure to various levels or air 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
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Two lichen species indigenous to Florida exhibited signs of SO, damage in the form of
decreased biomass gain and photosynthetic rate as well as membrane leakage when exposed to
concentrations of 200 to 400 pg/m’ for 6 hours/week for 10 weeks (Hart et al., 1988).

The maximum 24-hour average SO, concentration that is predicted for the Project at the Class I
area is 0.062 pg/m*>. When added to the average background concentration of 1.29 pg/m?, total
SO, impact is 1.35pug/m®. When added to the maximum 24-hour average background
concentration of 14.5 pg/m® at the NWA, the maximum worst-case total SO, concentration is
14.6 pg/m®, which is much lower than those known to cause damage to test species. The
maximum 24-hour éverage SO, concentrations predicted for the Project at the Class I area are
only 4 to 7 percent of those that caused damage to the most sensitive lichens. The modeled

annual incremental increase in SO, adds slightly to background levels of this gas and poses only
a minimal threat to area vegetation.

7332  PM,

Although information pertaining to the effects of particulate matter on plants is scarce, some
research results are available. In a study conducted by Mandoli and Dubey (1988), ten species of
native Indian plants were exposed to levels of particulate matter that ranged from 210 to 366
ug/m’ for an 8-hour averaging period. Damage in the form of a higher leaf area/dry weight ratio
was observed at varying degrees for most plants tested. Concentrations of particulate matter
lower than 163 pg/m*® did not appear to be injurious to the tested plants.

By comparison of these published toxicity values for particulate matter exposure with modeled
concentrations, the possibility of plant damage in the Chassahowitzka NWA can be determined.
The maximum PM,,concentrations predicted by the Project in the Class I area are 0.25 and 0.118
pg/m’® for 8- and 24-hour averaging times, respectively (see Table 7-1). The 24-hour average
background PM;, concentration reported for Chassahowitzka NWA is 21.1 pg/m’. The 8-hour
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Table A2 Eggagggii&%t??ggpz t Project V11700
Slemens-Westinghouse 501F, Dry Low NOx Combustor, Natural Gas, 100 % Load including Power Augr ion (PA) and Duct Bumer (DE)
DUCT BURNER
Amblent/Comp Inlet Temperaty : (Ambient Temperature)
Parameter 27 59°F 95°F 95°F 95°F - 59°F 95°F 95°F 95°F
Case 9 Case 6 Cased Case2  Casel (PA) Case 6 (DB) Case 3 (DB) Case 2 (DB) Case 1 (DB&PA)
Temperature (F) 1,088 1,102 1,133 1,126 1,125 1,102 1133 1,126 1125
Emlssion rate (Tivhr)- calculated from given ppmvd 424 400 363 w7 1004 70.0 66.3 67.7 1304
(T/hr)- provided 450 80 390 400 106.0 . 73.0 £9.0 70.0 1360
(TPY) 1971 ;1883 170.8 1752 4643 306.5 290.6 296.4 5712
[Ratio vhr provided/ealculated) 1.060 1.076 1.073 1.062 1,056 . 1.043 1.040 1.04 1.043

VOCs (Tvhr)= VOC(ppm) x [1 - Molsture(%) 100] x 2116.8 Ivft2 x Volume flow (acfm) x
16 (mole. wgt as methane) x 60 min/hr/ [1345 x (CT temp.('F) + 460°F) x 1,000,000 (ad]. for ppm))]

Basis, ppmvd (as CH)- calculated 28 28 28 28 0 6.1 6.6 6.5 67
Basis, ppmvd @ 15% 02- calculated 23 23 23 23 23 44 46 45 44
- provided (a) (¢) 23 23 23 23 23 . . - -
Molsture (%) 7.92 844 10.62 11.08 15.81 9.40 1165 12.08 1673
Oxygen (%) 12.53 1251 1213 11.97 10.90 11.45 10.97 10.85 9.85
Volume Flow (acfm) 2,509,194 2417,049 2264224 2317426 2,438,907 2,429,103 2,276,513 2,329,668 2451,140
Temperature ('F) 1,088 1102 113 1,126 1,125 1,102 1,133 1,126 1,125
Emission rate (Tvhe)- calculated 55 5.1 47 48 52 114 109 1.1 114
(To/he)- provided 58 54 49 5.1 55 117 1.2 114 17
(TPY) 252 238 216 224 239 499 478 48.6 50.0
[Ratio lvhr provided/calculated] 1.056 1.056 1.056 1.056 1.056 1028 1024 1.04 1.025
Lead (Tvhr)= NA
Emission Rate Basis . NA NA NA NA NA NA NA NA NA
Emission rate (Tovhr) NA NA NA NA NA NA NA NA NA
(TFY) NA NA NA NA NA NA NA NA NA
Mercury (Ibvhr) = Basls (I'10™ Btu) x Heat Input (MMBtwhr) / 1,000,000 MMBtw/10® Btu
Basls, V10" Btu () 8.00E-04 8.00E-04 B.00E-04  B.00E-04 8.00E-04 8.00E-04 8.00E-04 8.00E-04 8.00E-04
Heat Input Rate (MMBtwhs), HHV- CT 1,968 1853 1,684 1,746 1,860 1,853 1,684 1,746 1,860
« Duct Burner 0 0 0 0 0 250 250 250 250
Total 1,968 1853 1,684 1,746 1,860 2,103 1,934 1,99 2,110
Emission Rate (Ivhr) 1.57E-06 148E-06 1.35E-06 1.40E-06 149E-06 1.68E-06 1.55E-06 1.60E-06 1.69E-06
(TPY) 6.90E-06 6.A9E-06 5.90E-06 6.12E-06 6.52E-06 7.37E-06 6.78E-06 6.99E-06 7.39E-06
Sulfuric Acld Mist = SO2 emission rate (Ib/hr) x conversion rate of SO2 to M50, (%)
x MW H,50, /MW SO; (98/64)
SO2 emission rate (Ibvhr) 110 104 94 98 104 118 108 12 1.8
1b H;50, /Ib SO, (98/64) 1.5 153 1.53 1.53 1.53 1.53 153 153 1.53
Conversion to HiSO, (%) (b) 10 10 10 10 10 10 10 10 10
Emisslon Rate (To/hr) 169 159 144 150 159 1.80 166 1711 181
(TFY) 7.38 695 632 655 698 7.89 7.26 749 792

(a) Slemens-Westinghouse 199.
(b) Golder Associates Inc. 1999 .
(c) Electric Power Research Institute (EPRI), Electric Utllity Trace Substances Report, 1994 (Table B-12) .
(d) For NOx emissions, data originally provided at 25 ppmvd at 15% oxygen,
(¢) For VOC emissions, data originally provided at 1.5 ppmvd at 15% oxygen.

Note: ppmvd= parts per million, volume dry; O2= oxygen.
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Table A-2. Maximum Emissions for Criteria and Other Regulated Pollutants for the Osprey Energy Center Project
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1100

Siemens-Westinghouse 301F, Dry Low NOx Combustor, Natural Gas, 100 % Load Including Power Augr ion (PA) and Duct Burner (DB)
DUCT BURNER
bient/Comp Inlet Temp (Ambient Temperature)
Parameter 2'F 59°F 95°F 95°F 95°F 59°F 95°F 95°F 95°F
Case 9 Case 6 Case 3 Case 2 Case 1 (PA) Case 6 (DB) Case 3 (DB) Case 2 (DB) Case 1 (DB&PA)
Hours of Operation 8,760 8,760 8,760 8,760 8,760 8,760 8,760 8,760 8,760
Particulate from CT and SCR =
Particulate from CTw Emission rate (Ttvhs) from CT manufacturer (front- and back-half)
Basis, Ivhr - provided (a) 16.6 158 141 144 144 17.8 16.1 164 164
Particulate from 5CRm Sulfur trioxide (f d from lon of SOy to lum sulfate (=PM10)
Particulate from conversion of SOy= SO; emisslons (Ibvhr) x Conversion SO, to SO, x b SOy1b SO x
Converslon of SOy x Ib SOy to (NH);50, x (NHY); SO/ Ib S0,
50; emission rate (Ivhr)- calculated 110 104 94 9.8 104 18 108 12 118
Conversion (%) from SO, to SO, 2 5 25 25 25 25 25 25 %5
MW SO/ 50, (B0/64) 1.3 13 13 13 13 13 13 13 13
Conversion (%) from SO, to (NH,(509 100 100 100 100 100 100 100 100 100
MW (NHY); S04/ SO, (132/80) 17 17 17 17 17 1.7 1.7 1.7 1.7
Particulate (Ivhr)- calculated 5.68 5.35 4.86 5.03 5.36 6,07 5.58 576 6.09
Particulate (Tbvhr) from CT + SCR 23 1 19.0 195 19.8 218 7 22 25
(TFY) 97.6 924 832 853 86.6 1043 95.1 973 985
Sulfur Dioxide (Te/hr)= Natural gas (cf/hr) x sulfur content(gr/100 of) x 1 Tv/7000 gr x (Ib 5O, /1b 5) /100
Fuel use (ci/hr) 1,926,087 1,814,130 1648913 1,708,696 1,820,652 2,056,841 1,893,624 1,953,406 2,065,363
Sulfur content (graing/ 100 cf) - assumed (b) 2 2 2 3 2 2 2 2 2
b SO; /b S (64/32) 2 2 2 2 2 2 2 2 2
Emission rate (Iohr)- calculated 11.0 104 94 98 104 118 108 12 118
(/he)- provided (0.2 go/100 o) (not used) 12 11 10 11 11 11 1.0 11 11
arn 482 454 413 428 45.6 515 474 489 517
Nitrogen Oxides (Ibvhr)= NOx(ppm) x {[20.9 x (1 - Molsture(%)100)] - Oxygen(%)} x 2116.8 x Volume flow (acfm) x
46{mole. wgt NOx) x 60 minvhr /(1545 x (CT temp.("F) + 460°F) x 5.9 x 1,000,000 (adj. for ppm)]
Basls, ppmvd @15% O, (a) (d) kil i + i 4 4 4 4 4
Moisture (%) 792 844 10.62 11.08 15.81 9.40 1165 12.08 1673
Oxygen (%) 1253 1251 1213 1197 10.50 1145 1097 10.85 9.85
Volume Flow (acfm) 2,509,194 417,049 2264224 231742 2,438,907 2,429,103 2,276,513 2,329,668 2,451,140
Temperature (°F) 1,088 1,102 1,133 1,126 1,125 1,102 1,133 1,126 1,125
Emission rate (Ivhr)- calculated 279 263 39 U8 264 298 74 283 30.0
(Itvhr)- provided 295 7.7 252 2.1 79 313 288 297 4
(TPY) 129.0 1215 1105 1145 1221 130.7 1202 1241 1312
[Ratio Itvhr provided/calculated] 1.056 1.056 1.056 1.056 1.056 1.049 1.049 1.049 1.049
Carbon Monoxide (Tovhr)= CO(ppm) x {(20.9 x (1 - Moisture(%)/100)] - Oxygen(%)) x 2116.8 Ib/ft2 x Volume flow (acfm) x
28 (mole. wgt CO) x 60 mirvhr / [1545 x (CT temp.('F) + 460°F) x 1,000,000 (ad}. for ppm)]
Basis, ppmvd- calculated 124 123 124 126 42 216 28 28 4.0
Basls, ppmvd @ 15% O2- calculated 10 10 10 10 a 15 16 16 29
- provided (a) 10 10 10 10 25 . . ~
Molsture (%) 792 844 10.62 11.08 15.81 940 11.65 12.08 1673
Oxygen (%) 1253 1251 1213 11.97 10.50 1145 10.97 10.85 9.85
Volume Flow (acfm) 2,509,194 2417,049 226424 231742 2,438,907 2,429,103 2,276,513 2,329,668 2,451,140
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Tobde A4, M Emissions for Hazardows Air Polk for the Osprey Energy Center Project

Seemers-Westinghouse 301F, Dry Low NOx Combustor, Natural Gas, 100 % Load including Power Augmentation (PA) and Duct Barner (D8]

Parameter 2F WE  BF

(Ambient Temperature)
ur »F

F BT 95°F
Cased Case Case 3 Case 1 (PA) Case 6 (DB) Conc3(DB)  Cosed(DB)  Camsed (DBAPA)
Houm o Operation .70 8760 8,760 8260 8,760 760 8,760 8760 8260
Heat Input Rate (MMBtwhe), HHV- CT L8 1853 1584 174 1860 1853 1584 1746 1,860
Duct burner 0 o ] [] 0 o o s m
Total 1,968 1853 1584 174 1860 23 1962 004 214
Antimony (lyhe) = Bass (110 Beu) x Heat Input (MMBrwhr) / 1,000,000 MMBt/10” Bea
Basis, 110 Biw D00E +00 OO0E+00  QOOE+O0  QOOE«00 0.00E +00 CO0E+00 0.008400 000E+00 .00 +00
Heat Inpet Rate (MMBuyhr) 1,968 1883 1584 1246 1860 m 1,962 204 218
Emimion Ratr (Bvhe) 0.00E +00 OOUE+00  QOOE+O0  DOOE+0 00 +00 O00E+00 000 +00 0.00E +00 0.00E+00
oY) 000 +00 ODOE+00  QO0E+00  Q00E+00 0.00E 400 0.00E+00 0.00E+00 0.00E+00 0008 +00
Benzene (Bvhr) = Basis (10" Bru) x Heat Input (MMBrwhs) / 1,000,000 MMBts/10° Beu
Basin, 1107 Bew L00ED1 L0E01 B00E01 BO0E0) A0E01 BO0EQL BO0ED BOUED1 B00E0)
Heat Input Rate (MMBawhr] 1,968 1853 1584 174 1,860 Ln 1962 L0 1%
Emission Rate (Rvhe) L57E0 14803 135803 14080 149203 1.70E-0 157803 162E03 1TEQ
) 6.90E-03 SAVE-D 3S0E-0) 6.12E00 652E.03 TATE@ SATED TES 7AIE03
Cadmium (lvhs] = Basis (13/10% Beu) x Hest Input (MMBiwhs) / 1,000,000 MMBeu/10% Btu
Basis, I/10 Br 000E+00 OO0E+00  OO0E+D0  0.00E400 0.00E+00 0.D0E+00 0.00E 400 0.00E+00 0.00E+00
Heat Input Rate (MMBruhr) 1,968 185 1584 1746 1860 21 1961 004 219
Esission Rate (vhr) 0.00E +00 OOE+00  ODOE+00  0.00E400 0.00E400 0.00E+00 0.00E400 0.00E+00 0.00E+00
(TFY) 0.00E +00 0.00E+00 QDOE+00  O00E+00 QOOE +00 (0.DOE +00 0.00E +00 0.DOE +00 0.00E +00
&—_m-ﬂm‘h}lm" (MM Bawhr) / 1,000,000 0” Bew
Basia, 110" B 0.00E +00 000E+00  OQOOE+00  O00E+00 0.00E +00 0.00E+00 0.00E +00 0.00E400 0.00E 400
Hest Input Rate (MMBtw'hr) 1,968 1853 1584 174 1860 2 1962 2004 2
Esminsion Rae (v} 0LOE400 OO0E+00  OO0E400  QOOE+00 000E+00 0.00E+00 0.002400 0.00E+00 0.00E+00
arm BONE 00 QO0E400  OOOEs00  Q00E400 0008400 .00E+00 0.L0F +00 0.00E +00 Q.00 +00
Formaldehyde (Bvhr) = Basw (1107 Bou) x Heat lnput (MMBeuhr) / 1,000,000 MMBew10™ Beu
Basia, 1307 Boa J40E+01 JAOEH01  BAOEHO]1  JMOEAOI JA0E+01 JAQE+01 AA0E+01 IA0E+01 JAOE+01
Heat Input Rate (MMBrwhs) 1568 128 1584 174 1560 213 1962 2024 219
Esmsion Rate (Bvhs) SAPEOL 60E-12 STIEQY  SSMEQ 632602 THEQ S4TE0 SMEM 7080
[ 90801 LMEQ 51691 LHE0! L77E01 3ITEM 1:E00 3BEM LIE01
Cobaht (Byhr) = Basis (10" Brw) x Heat Input (MMDBewhe) / 1,000,000 MMBrw/10™ Biu
Basis, 110” Bew 0.00E+00 ODE+00  OQDOE+00  OU0E+00 0.00E+00 0.00E+00 0.00E 400 B.00E+00 0.00E+00
Heat Input Rake (MMBiu/hr) 1,968 1853 15684 1746 1860 213 1962 2024 2134
Emission Rate (Rvhe) 000E+00 OO0E+00  O00E+00  0.00E+00 0.00E+00 0.00E+00 0.00€+00 D.00E+00 0.00E+00
) 000E+00 QO0E+00  OO0E+00  OODE+00 D.00E+00 0.00E+00 000 +00 QOOE+D0 .00E+00
Manganess (Bvhs) = Basi (Rw10" Biu) x Heat Input (MMBtwhr) / 1,000,000 MMBtw/10% Beu
Basis, 1107 Beu O00E +00 OO0E+00  O00E+00  O0E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 OO0E+00
Heat Inpat Rate (MMBea/hr) 1,968 1853 1684 176 1560 2131 1962 2024 L1
Emission Rate (vhr) 000E400  OOOE+00  QOOE+00  ODOE400 0.00E+00 Q.00E+00 0.00E+00 0.00E400 000 +00
ar 0.00E +00 OME+0  OQODE+00  OO0E400 D.O0E+00
Basis (110 Beu) x Heest Input (MMBiwhe) / 1 © Beu
B, 1107 Bew 000 +00 GOOE+00  OSOE+Q0  QLOE4O0 000E+00 0.00E+00 0.00E+00 0.00E +00 0.00E+00
Heat Input Rate (MMBra'hr} 1,968 1253 1584 1746 1860 1M 1962 2024 21
Emsission Rate (Rvhe) 000400 OME40  QOOE+00  O00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
oy O00E400  OQOOE400  OO0E+00  Q.O0E+00 0.00E+00 0008400 0.00E+00 0.00E+00 0008 +00
Phosphorous (Byhe) = Basis (B310° Bou) » Heat (MM Buwhe) / 1,000,008 0 Beu
Bash, O00E+00 OOE400  O00E+00  ODOE+00 0.00E+00 0008 +00 DO +00 0.00E+00 0.00E+00
Heat Input Rate (MMBiwhr) 1,968 1853 1684 174 1860 2m 1962 2024 2138
Emission Rate (Ryhr) 000K +00 0QE+00  QO0E+00  O.00E+00 O.00E+00 0.00E+00 QO +00 0.00E+00 0.00E+00
aFY) 0D0E+00 0M0E+00 ODOE+00  QO0E400 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sebentum (Tvhe) = Busis (110" Beu) x Heat Input (MMBtwhe) / 1,000,000 MMBty/10° Bra
Blasks, v20° Bra O00E+00 QOOE+00  Q00E+00  D00E+00 0.00E+00 0.00E+00 0.00E +00 0.00E+00 QOOE+00
Heat Inpet Rate (MMBevhr) 1,968 1853 1584 1,246 1860 21 1,962 2024 213
Emiscion Rate (Ryvhr) 000 +00 Q.00E+00 ODOE+00  O.00E+00 0.00E+00 0.00E +00 D.D0E +00 0.00E 400 ‘0.00E +00
) COOE+00  QO0E400  OOCE+D0  O00E+00 0.00E+00 Q.00E+00 D.00E 400 0.00E+00 0.00E+00
Tokuene (lvhe) = Basis (107 Bux) x Heat lnp /) 1,000,000 MMBra/10™ Bew
Bonin, 1707 e 100E+01 LOGE+01  LOOE+01  100E+01 100E+01 1.00E+01 100401 1O0E+01 100E+01
Heat Input Rate (MMBou'he) 1968 1253 164 176 1560 2 1962 2024 214
Emumion Rate (Bhr] 197802 USER Ls8E-02 (e 18sE02 2E0 19E02 mEe2 2MER
am S4ZEO2 LIE@ TIMEN TSR0 SI5E0 s0Ea [e BME02 L7 ]

mmmm lﬁmmwy'lnim Report, 1994 (Table B-12) .

Emimeion & e and not used .
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B.1 NEW SOURCE PERFORMANCE STANDARDS

BACT is a case-by-case emission limitation for each applicable pollutant, based on the
maximum degree of emission reduction after taking into account the energy, environmental
and economic impacts, and other costs. The BACT cannot be any less stringent than any
applicable new source performance standards (NSPS) and consideration must be given to
the applicable NSPS in the determination of BACT [Rule 62-212.400(6) F.A.C.]. This
requirement also applies for any applicable National Emission Standard for Hazardous Air
Pollutants promulgated under 40 CFR Part 61. For combustion turbines the applicable NSPS
is 40 CFR Part 60, Subpart GG Standards of Performance for Stationary Gas Turbines.

B.1.1 SUBPART GG
The NSPS regulations (40 CFR, Subpart GG) applicable to gas turbines apply to:
1.  Electric utility stationary gas turbines with a heat input at peak load of greater
than 100 x 10° Btu/hr [40 CFR 60.332 (b)};
2. Stationary gas turbines with a heat input at peak load between 10 and
100 x 10° Btw/hr [40 CFR 60.332 (c)]; or
3. Stationary gas turbines with a manufacturer's rate base load at ISO conditions of
30 MW or less [40 CFR 60.332 (d)].

The electric utility stationary gas turbine provisions apply to stationary gas turbines
constructed for the purpose of supplying more than one-third of their potential electric
output capacity for sale to any utility power distribution system [40 CFR 60.331 (g)]. The
requirements for electric utility stationary gas turbines are applicable to the 501FD turbines
proposed for the project and are the most stringent provision of the NSPS. These
requirements are summarized in Table B-1 and were considered in the BACT analysis.

As noted from Table B-1, the NSPS NO, emission limit can be adjusted upward to allow for
fuel-bound nitrogen (FBN). For a fuel-bound nitrogen concentration of 0.015 percent or less,
no increase in the NSPS is provided; for a fuel-bound nitrogen concentration of 0.03 percent,
the NSPS is increased by 0.0012 percent or 12 parts per million (ppm). The NSPS NO,
emission limit adjustment is not affected by natural gas combustion.

Golder Associates
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combustor technology. . The NO, emission level when firing natural gas at baseload
conditions is 25 ppmvd (corrected to 15 percent O,), a level which is guaranteed by the
selected vendor (Siemens/Westinghouse) for the project.

Selective Catalytic Reduction (SCR)
Selective Catalytic Reduction (SCR) uses ammonia (NH,) to react with NO, in the gas stream
in the presence of a catalyst. NH;, which is diluted with air to about 5 percent by volume, is
introduced into the gas stream at reaction temperatures between 600°F and 750°F. The
reactions are as follows:

4NH,; + 4NO + O, = 4N, + 6H,0

4NH; + 2NO, + O, = 3N, + 6H,0

SCR operating experience, as applied to gas turbines, consists primarily of baseload natural-
gas-fired installations either of cogeneration or combined cycle configuration. All recent SCR
applications on combined cycle units have the catalyst placed in the HRSG to achieve proper
reaction conditions. This allows a relatively constant temperature for the reaction of NH;

and NO, on the catalyst surface.

For combined cycle units, SCR is an available, technically feasible and demonstrated
technology.

SCONO,;‘

SCONO,™ is a NO, and CO control system exclusively offered by Goal Line Environmental
Technologies (GLET). GLET is a partnership formed by Sunlaw Energy Corporation and
Advanced Catalyst Systems, Inc. In 1998, ABB acquired the exclusive license for the
technology in the United States for control applications larger than 100 MW.

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:

Golder Associates
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Table B-6 presents the potential emissions resulting from the formation of ammonium salts
(i.e., particulate matter), ammonia slip and secondary emissions. The latter results from

generation lost due to the back pressure of the SCR system.

Proposed BACT and Rationale — The proposed BACT for the Project is DLN combustion
with selective catalytic reduction (SCR) for the combustion turbines firing natural gas. This

"top-level" of control cannot be rejected as BACT based on economic, environmental, or
energy inputs. The proposed BACT for the natural gas fired duct burners is low NO,
combustion and SCR. The proposed NO, emissions level using the technologies described
above is 4.0 ppmvd (corrected to 15-percent O,) when firing natural gas under base load
conditions for the combustion turbine and natural gas-fired duct burner. Although this
emission level is slightly higher than several recent BACT determinations in the southeastern
United States, it reflects the highest proposed NO, removal efficiency in the region. The
emission level proposed is equivalent to about 0.10 Ib/MW which is over 10 times lower than
the recently promulgated EPA new source performance standards (NSPS) for steam electric
units. This new NSPS has a NO, limit for new sources of 1.6 Ib/MW of gross energy output
(September 16, 1998; 63FR179).

B.22 CARBON MONOXIDE
Identification of CO Control Technologies

CO emissions are a result of incomplete or partial combustion of fossil fuel. Combustion
design and catalytic oxidation are the control alternatives that are viable for the project.
Table B-7 presents a listing of LAER/BACT decisions for CO emissions from combustion
turbines. Good combustion practice is the most common control technique used in CTs.
Sufficient time, temperature, and turbulence is maintained within the combustion zone to
maximize combustion efficiency and minimize the emissions of CO. For the CTs being
evaluated, CO emissions will not exceed 10 and 25 ppmvd, corrected to 15 percent O,, dry
conditions base load (100- to 70-percent load) conditions, power augmentation mode,
respectively. For duct firing and duct firing with power augmentation, CO emissions will
not exceed 16 and 30 ppmvd, corrected to 15 percent O,, dry conditions, respectively. CO
emissions will not exceed 50 ppmvd, corrected to 15 percent O,, dry conditions during low-

load (i.e., 70 to 60 percent) conditions.

Golder Associates
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95,0000 FPM @ 15% O DLN G DLNLA BURNERS
10.5000 FPM @ 15% 02 DLN GE DANLA
90000 FPM @ 15% 02 DLN 26 GE ADVANCED DRY LOW NOX BURNERS.
20000 FPMV @ 15% O2GAS SCR WITH AMMONIA INJECTION
20000 FPMV @ 15% O2GAS SCR WITH AMMONIA INJECTION
00130 LEMMBTU DLN COMBUSTOR IN CT, LNB IN DUCT BURNER, SCR
45000 PPM KR
00190 LEMME e IRING C. CTEALAATED NG
14,0000 FPMVD 0% LOAD  POLL T
150000 PPMVD @ 15% 02 USING 15% EXCESS AIR. NOX EMISSION 1S DBECAUSE OF NATURAL GAS.
420000 PPMVD @ 15% 02 USING 15% EXCESS AIR. NOX EMISSION IS BECAUSE OF FUEL OIL.
25000 FPM @15% O SELECTIVE CATALYTIC REDUCTION AND DRY LOW NOX BUR-NERS.
25000 PIM @ 15% 02 (NAT G} SELECTIVE CATALYTIC REDUCTION. EMISSION 5 FROM EACH 300 MW SYSTEM,
98000 PPM@15%02 DB ON DRY LOW NOX BURNER
45000 PPMDV @15%02 (NG) SELECTIVE CATALYTIC REDUCTION (SCR) WITH A NOX CEM AND A NOX PEM.
9.0000 PPMVD @15% 02 GAS DRY LOW NOX BURNER 1 OPTION 1S CONSDERED FOR OIL AND IS SELECTED,
00130 LEMMETU fﬂgsﬂgggﬁi NOX BURNER, COMBINED STACK SCR
15.0000 PPM WATER INJECTION FOLLOWED BY SELECTIVE CATALYTIC REDUCTION (SCK)
35000 FPM @15% 02 SELECTIVE CATALYTIC REDUCTION
50000 FPM & 15% 02 DRY LOW NOX BURNERS FOR SIMPLE CYCLE, SO WHEN COMBINED CYCLE
50000 PPM @ 15% 02 DRY LOW NOX COMBUSTION
£0000 PPM NAT.CAS DEY LOW NOX BURNER WITH SCR
Q0000 SEE F2 DESCRIPTION !.zligv.!__ﬂ
G070 LEAALETU COMBINED Dy LOW NOx NDL ON DUCT BURNER
25000 PPM @155 02 ugiﬁlgﬂ.sg Fﬁég-ﬁn
40000 FPM @ 15% O NG
-3:3 3 HP!_ TIR INJEC FIRING.
bobd N SOF
L0000 FPM @ 15% 02, DIESEL. 0N PIRC
530000 LEHR
S3.0000 LEHR
5.0000 FPM @ 15% 02 DRY LOW NOX BURNERS
#0000 PPMY DRY LOW NOX TO LIMIT NOX EMISHON TO /7MY
45000 PPM @ 15% 02 SR
00130 LAMMETU DRY TEC IN CONJUNCTION WITH SCR ADD
10000 PPMV NAT. GAS ANTSCR TO LIMIT NOX TO 8 F7M FOR NATURAL GAS AND 23 PPM FOR WASTE CAS (0% H2)
15,0000 PPM DRY LOW NOX BURNERS
25,0000 PPMVEIS501 SOLONOX DURNER: LOW NOX BUNNER
20 LK DRY LOW NOX COMBUSTION TRCHNOLOGY WITH SCK ADD-ON NOX CONTROL.
N. 26,0000 PPMVD @ 15% O DRY LOW NOX BURNERS
18000 GA-HPH
07000 LEH DRY LOW TEC WITH SCR ADG-ON NOX CONTROL.
% 20,000 LEH DRY LOW NOX COMBUSTION TECHNOLOGY WITH SCR ADD-ON NOX CONTROL.
01670 LAMMBTU NAT.GAS
744000 LESHR DRY LOW-NOX WHIC )
5 25,0000 PPMVD @ 15% O2 DRY LOW NOX COMBUSTOR
" 420000 FPM @ 15% 02 LOW NOX COMBUSTION RETROFIT AND WATER INJECTION
a 250000 FIMVDG 15% 02 (GAS) FIO, OIL SULFUR CONTENT «=0.05% BYWT  DLN NOX FIRING GAS WITH WATER INJECTEON FIRING OIL
90000 PPMV DRY LOW NOX DESIGN AND  CONSTRUCTION.
25,0000 PPM @ 15% 02 LOW NOX COMDUSTORS
0.0000 SEE FACILITY NOTES DRY LOW NOX COMBUSTION
& £.0000 FPMVD @15% 02 NO CONTROI
109 LEMMETU LOW-NOX COMBUSTOR
1 1 0.0000 PEMY @ 15% 02, DRY PROPER TURBINE DESICN AND OPLIATION
W 150000 FIPM; SEE FAC. NOTES DRY LOW NOX COMBUSTION
[ PRO102 1o TURBINES, COMBINED-CYCLE COCENERATION 461,00 MW 730000 LIVHR STEAM/WATER INJECTION AND SELECTIVE CATALYTIC  REDUCTION (SCE!
L] PRI 1A TURBINES, COMBINED-CYCLE COGENERATION 441,00 MW 60,0000 LVHR STEAM/WATER INJECTION AND SELECTIVE CATALYTIC  REDUCTION (SCR).
IRPORATION SVCS OF NA. L] CP051-3091-00007 el PLANTWIDE COMBUSTION UNITS 148000 MMETU 01300 LEVMMETU FUEL SPEC: USE OF NATURAL GAS AS FUFL.
IWER, LP rA 22800 A6 COMBUSTION TURBINE WITH HEAT RECOVERY BOILER. 15000 MW 40000 PPM @ 15% 02 DRY LNB WITH 5CK, WATER FIRING, OIL FIRING oz
¥ o PSPR0L) 145  SIMPLE CYCLE TURBINE, NATURAL GAS. 21050 MW 150000 FPM @ 15% O2(@>75%)  DLN MOX. COMMITMENT TO UPGRADE THE DLN TO NEW ggzngg;-ﬂo::c;
COLD-FORT 5T VRAIN o W ESD b COMBINED CYCLE TURBINES (2), NATURAL 47100 MW 15,0000 PPMVD, SMPL CY DRY LOW NOX COMBUSTION SYSTEMS FOR TURRINES AND DUCT BURNERS
«LIGHT NC mz 4115 COMBUSTION TURBINE 4 EACH 197,60 MMBTUMR $12.3000 LIVHR. ATER INJECTION; FUEL SPEC: 004% N FUEL QUL
« LIGHT NC Wiz 41  COMBUSTION TURBINE. 4 EACH 190740 MMBTUS R 158.0000 LEHE ATER INJECTION
™ CA 9110761175 4% COMBUSTION TURBINE () NATURAL GAS 11600 MW 9.0000 PEMVD DRY LOW NOX BURNIR WITH SCR
N GA AL 4 COMBUSTION TURBINE (2}, FUEL O1L 1600 MW 20,0000 PPMVD \TER INJECTION WITH SCR.
PORATION A PSD-LAS92 326%  GENERATOR, NATURAL GAS FIRED TURBINE 112000 MM BTUHR 0000 PPMV-CORR TO 13802 CONTROL NOX USING STEAM INJECTION
UNIT 3 n PAR-ZA / PSD-FL-214 VA COMBINED CYCLE COMBUSTION TURBINE 140.00 MW 150000 PPM @ 15% 02 DRY LNB STAGED COMBUSTION
NE AZ ol 295 ENCINES, COCENERATION () 000 KW 9.0000 TPY AIRFUEL OBTAIN LOW HOX
STRIC SYSTEM n ACH-3E599 / PSD-FL-210 2455 TURBINE, EXISTING CT RELOCATION TO A NEW PLANT 000 MW FE0000 PPM @ 15% 02 TER
RPORATION A FD-LA-50 WIS CENERATOR, GAS TURBINE 131000 MM BTLHR 0000 PPMVCORR.TO 1SS 02 DRY LOW NOX COMBUSTOR
FRIC POWER AUTHORITY [(PREPA) m o TS COMBUSTION TURBINES () &) MW SIMPLE-CYCLE BACH a0 W 35,0000 LEHR AS NOT STEAM INJECTION PLUS SCR SYSTEM. USE OF NO. 2F0, NITROGEN CONTENT NOT TO EXCEED 0.10% BY WESGHT.
ICIPAL POWER FACILITY MO s a0n oA ADOOF A DUAL FUEL FIRED TWIN-FAC TURBINE 600 MW L0000 PPM BY VOL 1 HE AVG CONTROLS TO REGULATE THE FUEL €O AND THE RATIO OF WATER TO FUEL BEING FIRED IN THE TURBNES
TICIPAL POWER FACILITY MO o WDAS  ADDOF A DUAL FUEL FIRED TWIN-PAC TURNNE 010 MW 750000 PPM BY VOL 1 HR AVG TO ATE THE FUEL AND THE OF WATER TO FUEL THE
ARD COCENERATION PARTNERS LP. NY 24101001 R002 9 525 TURBINE OIL FIRED 00 MW 100000 FFM @ 15% 02 b g
ARD COCENERATION PARTNERS L. WY T4IC10IRV00024 #8655  TURBINE NATURAL CAS FIRED 000 MW 15000 FPM @ 15% 02 SCR
Lr. n ACI)- SISO FLIE 185 COMBINED CYCLE COMBUSTION TURMNE (TOTAL 115MW) 00 MW 15,0000 FPM @ 15%. 02 DRY LOW NOX BURNER
IBLE PAPER PRODUCTS CO ([CHARMIN) A 0001 SO1% TURBINE NATURAL GAS 000 MMBTU (R 50000 FPM @ 15% 02 STEAM INJECTION
TE NUTLEY COGEN FACILITY L SEE FACILITY NOTES 5895  TURBINE GM LMD B MMETUN 03400 LEAMSTL
INAL UTILITIES n FEOALIN 41185 SIMPLE CYCLE COMBUSTION TURBINE, GASNO 3 OIL B.UP T MW 150000 PIM AT 1S5 OXYGEN DRY LOW NOX BURNERS G FRAME USIT, CAN ANNULAR COMBUSTORS
AL UTILITIES " PO 41155  OfL FIRED COMBUSTION TURBINE 00 MW 420000 FPM AT 15% OXYGEN TER INJECTION
TANSMISSION COMPANY N LOG# 40078 MIAS TUREINES COMBUSTION, TWO SOLAR CENTALR 110 MW EACH 00000 NOT APFLICABLE COOD COMBUSTION PRACTICE
TANSMISSON COMPANY N LOG# 840078 M5 TURBINES COMBUSTION, TWO SOLAR CENTAUR 230 MW EACH 03800 LEH
CORPORATION, LOUTSANA LA IPSOHLA-560 (M. 3248 TURBINEMRSC, GAS COCENERATION 50,00 MM BTUY #0000 PPMY DRY LOW NOX BURNERC
LR N N a0} WA COMBUSTION TURBINEGENERATOR 197,00 MMBTUS 45000 FPM @ 15% D2GAS SELECTIVE CATALYTIC REDRCTION (50K)
ECTRIC €O, MO sl VIS IMSTALL TWO NEW SMPLE-CYCLE TURBINES BT MW 360,0000 TFY TER INJECTION.
= INDHAN BASIN N.G. FLAN MM PO NM- 2 M2 s TURBINES, NATURAL GAS () 50000 HP TA000 LBSHR DRYLOW NOX
WRACUSE LP Ny 313201 20000001 007 1AM SIEMENS VE4 GAS TURBINE (EF #00001) 40,00 MMBTUA 25,0000 PPN TER INJECTION
NERGY CENTER NY 120 0211 00001 WA GEFRAME & CAS TURBINE AT LVMMBIY 40000 PIPM, 75.00 LEHE STEAM INJECTION
A 10880 WSS TURBINE GASCOMBINED CYCLEGE MODEL 7 #2000 MMBTUA L 26000 FEM @ 15% 02 unhn_._ﬁn: ALYTIC REDUCTION AND DRY LOW NOX g...oz
ANT NY MO0 0221 00001 WISM CE LMS000 GAS TURBINE 200,00 MMBTUZ 4R 36.0000 PPM, 65 LEHR WATER INJECTION
AND LIGHT = 00003 RIS STATIONARY GAS TURBINE 152000 MMBTUA] 42,0000 PPMOV o1 TER INJECTION
AND LIGHT £ G000 A5 STATIONARY GAS TURBINE 150,00 MMBIUAL{ 250000 PPMDV @ 165 02 TER INJECTION
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State  Permit Number Permit luue
Dute

LECTRICCO. OR B0 AU
TRIC €O, MO 0594005 17
RIC CO, MO 0594005 7
IRATION COMPANY ™ DWENPSDTXHIT 52
ORATION POLK COUNTY SITE FL PSDPL19% LM
ORATION POLK COUNTY SITE FL PSD-FL-195 VM
i LA PEDALA-INM:2) YU
\TION FL PSD-FLASM VU5
TION FL. PSD-FL-1M FU
THAGE LP. NY LO01 023 00001 1854
AINLP L PSD-FL-206 120053
MWIATES NY 311500 2015 00001 115
WIATES NY 311300 2015 00001 12153
ZES Q0. « EL CEDRO COMPRESSOR NM PSD-NM-M0M2 S
TION - CAH SUCAR CA sam 0553
ARTNERS, LIMITED PARTNERSHIP VA 97 5
SSION COMPANY AL S MR- X003 L]
T NY 200 OH0001 00007 B
wmy NY 292600 (4, 00001 L0007 s
NY 00 0451 ]

NY M0 D451 W

TATION PARTNERSHIPLP. N 01-92-5231 TO 01-92-5261 953
TATION PARTNERSHIP, P N 01-92-5231 TO 01-92-5261 953
SH RIVER STATION N CP 167 2610 bl
FL. PSD-FL-190 51753

FL PSD-FL-190 517

FL PSD-FL-190 51793

ANY NY 563200 0099 513
ANY NY 563200 0099 5128
MERS o TIWEDS? M5
NY 47200 5378 s

' NY TRA0HD 4163 0004 AN6M
MHORITY [ 8 FL-PSD-182 753
MHORITY FL. AL-PSD-10 73
THORITY 1" FL-PSD-182 L]
THORITY A FL-PSD-1R2 ATH3
RCOOPERATIVE KY C045 YU
100, MIVERDALE MILL AL 104-00003- X0 s
"ARTNERS, LP A PSDFL-188 e
'ARTNERS, LP A PSD-FL-185 120452
POWER PARTNERS NY 7-3556-00040-000079 102452
VER FALLS COGENERATION FACILITY NY 623200001 4000010 1592
IRATION PARTNERSHIP PA 92181 TO 92184 M52
IRATION PARTNERSHIP PA 92181 TO 92184 145
IMPANY, LF. VA 50840 103052
IMPANY, LP, Vi 50840 103092
IMPANY, L. Vi 50840 103052
WL . REGISTRATION # 40808 WL
L v REGISTRATION # 408068 W2
WLP, REGISTRATION # 40808 WL
LR REGISTRATION # 40808 Y2
'ANY, HARRY ALLEN PEAKING PLANT NV AS3) EuL%
FALLS COGEN CO NY 414401 0212 00001 1052
NER COMPANY 5D NONE ¥
MBINED CYCLE PLANT NY 14723000001 ss
MBINED CYCLE PLANT NY 1472200640001 Vs
wi ILRV.0L) L]

ORATION A FL-PSD-180 e
ORATION L FLPSD-180 s
OoH 01-3870 Ly

APANY NY 0200106000019 e
APANY NY SOMIO010600001 4 mm
AITED PARTNERSHIP CA A1OT-10M1 AL
AITED PARTNERSHIP GA A0710M1 e
AUNY, LTD/MAALAEA GENERATING ST, HI I 9005 ki
Y SERVICES NY 46400 D133 G5
Y SERVICES NY 146400 0133 U2
N PARTNERS, LP. NY 40122-00074,00002.9 1852
IN PARTNERS, LP, NY 401 220007 E00002 9 &892
IN PARTNERS, LP, NY 401 22-0007RD0002-9 852
IN PARTNERS, P, NY 401 2-OTRA0002-9 Lo
N PARTNERS, LP, WA 104 ]
CORPORATION o FILFT9(1-2) MOD. # N9
RIC/NEW ENGLAND POWER CO. R RI-FSD4 32
OMPANY Ky Co3005 o
NERGY LIMITED PARTNERSHIP VA 50X sz
NERGY LIMITED PARTNERSHIP VA 100 s
NERCY LIMITED PARTNERSHIP VA $100 b
o co YWELT(1-5) 09,
AND FOWER CO. GA 49110518829 21232
AND POWER CO. CA 49110518529 0
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The methods and assumptions used in the CALPUFF model were based on the latest
recommendations for a screening 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).

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
I 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 I
significant impact levels and potential contribution to regional haze. For this Project, 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.

A regional haze analysis was performed to determine the affect that the Project’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
Project in accordance with the INAQM recommendations. Based on those recommendati;)ns,
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 ((INH)2504) 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 Osprey Energy Center Project.
The results of these analyses are presented in Sections 6.0 and 7.0 of the PSD report.

D.3 MODEL SELECTION AND .SE'I'I'INGS

The California Puff (CALPUFF, version 5.0) air modeling system was used to model to assess the
Osprey Energy Center Project’s impacts at the PSD Class I area for comparison to the PSD Class

Golder Associates
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I significant impact levels and to the regional haze visibility criteria. CALPUFF is a non-steady
state Lagrangian Gaussian puff long-range transport 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 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 INAQM Phase 2
Report (EPA, 1998).

D.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 D-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 D-2.

D.3.2 EMISSION INVENTORY AND BUILDING WAKE EFFECTS

The CALPUFF model included the Project’s emission, stack, and operating 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 Project’s emissions and structures included
in the analysis.

D.4 RECEPTOR LOCATIONS
For the refined analyses, pollutant concentrations were predicted in an array of 13 discrete

Golder Associates
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receptors located at the CNWR area. These receptors are the same as those used in the PSD
Class I analysis performed for the PSD Analysis Report.

D.5 METEOROLOGICAL DATA
D.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.

D.5.2 CALMET SETTINGS

The CALMET settings contained in Table D-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.

D5.3 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.

D.54 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
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D.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 D-4.

D.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 D-5.

D.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 resolution 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.

Golder Associates
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Table D-1. IWAQM Phase 2 Refined Modeling Analyses Recommendations )

Model Description
Input/Output

Meteorology =~ Use CALMET (minimum 6 to 10 layers in the vertical; top layer 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 I area(s) of concern; obtain regulatory concurrence on coverage.

Dispersion 1. CALPUFF with default dispersion settings.

2. Use MESOPUFF II 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 SO? 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 Recommendations for Modeling Long Range Transport Impacts
(EPA, 1998)
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c:\DDIRProjects\calpine\auburndale\model ing\class2\0SPC2C. SUM

1SCST3 OUTPUT FILE NUMBER 1 :0SPC2C.087
I1SCST3 OUTPUT FILE NUMBER 2 :0SPC2C.088
ISCST3 OUTPUT FILE NUMBER 3 :0SPC2C.089
1SCST3 OUTPUT FILE NUMBER 4 :0SPC2C.090
T3 OUTPUT FILE NUMBER 5 :0SPC2C.091
t title for last output file is:
ond title for last output file is:

AVERAGING TIME

........ e mm s sRrmsEss s r s T r e rrs s st S et a .

SOURCE GROUP
Annual

HIGH 24-Hour
HIGH B-Hour
HIGH 3-Hour

.n 1-Hour

SOURCE GROUP
Annual

HIGH 24-Hour
HIGH 8-Hour
HIGH 3-Hour
HIGH 1-Hour

SOURCE GROUP

ID:

YEAR

BASE32

1987
1988
1989
1990
1991

1987
1988
1989
1990
1991

1987
1988
1989
1990
1991

1987
1988
1989
1990
1991

1987
1988
1989
1990
1991
BASE59

1987
1988
1989
1990
1991

1987
1988
1989
1990
1991

1987
1988
1989
1990
1991

1987
1988
1989
1990
1991

1987
1988
1989
1990
1991
BASESS

0.11293
0.08261
0.10904
0.10706
0.09401

2.14077
3.86622
3.70584
1.87917
3.28485

6.11841
B.B0434
7.22790
4.14069
11.60070

11.84953
12.97920
10.61492

8.83832
23.21337

26.58003
38.93760
19.71541
17.76271
68.38259

0.11943
0.08977
0.11572
0.11278
0.10195

2.33548
4.05927
3.92040
1.97642
3.94345

6.69304
9.49038
7.59652
4.34790
14.00012

12.39000
14.25317
11.23019
9.77086
24 .82506

29.05637
42.75951
21.66615
20.14398
73.10324

DIR (deg)
or X (m)

90.
220.
10.
80.
240.

160.
170.
180.
340.
190.

160.
1%0.
180.

10.
190.

170.
190.
180.

190.

160.
190.
180.

10.
190.

170.
190.
190.
180.
190.

180.
190.
180.
140.
190.

ISCBOB3 RELEASE 98056

DIST (m) PERIOD ENDING

1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE
NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS X 3 TEMP; PA & DB

or Y (m) (YYMMDDHH)

2500.
7000.
2500.
2500,
10000.

200.
200.
200.
300.
200.

200.
200.
200,
313.
200.

200.
200.
200.
313.
200.

200.
200.
200.
300.
200.

2500.
7000.
2500.
2500.
7000.

200.
200,

300.
200.

200.
200.
200.
313.
200.

100.
200.
200.
200.

200.
100.
200.

200.

Page: 1

mssmsme-- D T T T

87123124
88123124
89123124
90123124
91123124

87122924
88112324
89122324
90022224
91031024

87122916
88112308
89122324
90021016
91031008

87112012
88112303
89101924
90101115
91031009

87081111
88112301
89040104
90102515
91031007

87123124
88123124
89123124
90123124
91123124

87122924
88112324
89122324
90022224
91031024

87122916
88112308
89122324
90021016
91031008

87112012
88112303
89122324
90011821
91031009

87081111
88112301
89040104
90102515
91031007

3/9/00 6:00PM

































c:\DDIRProjects\calpine\auburndale\model ing\class2\ospc2ex.o87 3/9/00 6:05PM

CONC RURAL FLAT DFAULT NOCMPL
*%* POINT SOURCE DATA *** .
NUMBER EMISSION RATE BASE STACK STACK  STACK STACK  BUILDING EMISSION RATE
SOURCE PART. (USER UNITS) X Y ELEV.  HEIGHT TEMP. EXIT VEL. DIAMETER EXISTS  SCALAR VARY
1D CATS. (METERS) (METERS) (METERS) (METERS) (DEG.K) (M/SEC) (METERS) BY
BASE32A 0  0.50000E+01 0.0 0.0 0.0 41.10 366.00 19.20 5.79 YES
BASE328B 0  0.50000E+01 0.0 36.6 0.0 41.10 366.00 19.20 5.79 YES
BASES9A 0  0.50000E+01 0.0 0.0 0.0  41.10 366.00  18.30 5.79 YES
BASE59B 0  0.50000E+01 0.0 36.6 0.0  41.10 366.00  18.30 5.79 YES
BASE9SA 0 0.50000E+01 0.0 0.0 0.0 41.10 366.00 16.80 5.79 YES
BASE9SB 0  0.50000E+01 0.0 36.6 0.0  41.10 366.00  16.80 5.79 YES
LD7532A 0  0.50000E+01 0.0 0.0 0.0  41.10 366.00 16.70 5.79 YES
LD75328 0  0.50000E+01 0.0 36.6 0.0  41.10 366.00  16.70 5.79 YES
LD755%A 0 0.50000E+01 0.0 0.0 0.0 41.10 366.00 16.10 5.79 YES
LD75598 0  0.50000E+01 0.0 36.6 0.0  41.10 366.00  16.10 5.79 YES
LD7595A 0  0.50000E+01 0.0 0.0 0.0  41.10 366,00  15.30 5.79 YES
LD75958 0  0.50000E+01 0.0 36.6 0.0 41.10 366.00  15.30 5.79 YES
LD6032A 0  0.50000E+01 0.0 0.0 0.0 41.10 366.00  14.00 5.79 YES
LD60328 0  0.50000E+01 0.0 36.6 0.0  41.10 366.00  14.00 5.79 YES
LDS0SA 0 0.50000E+01 0.0 0.0 0.0 41.10 366,00 13.60 5.79 YES
LD60598 0  0.50000E+01 0.0 36.6 0.0  41.10 366.00 13.60 5.79 YES
LD609SA 0  0.50000E+01 0.0 0.0 0.0  41.10 366.00  13.00 5.79 YES
LD6095B 0  0.50000E+01 0.0 36.6 0.0  41.10 366,00  13.00 5.79 YES
BSPD9S5A 0  0.50000E+01 0.0 0.0 0.0 41.10 366.00 18.30 5.79 YES
BSPD9SB 0 0.50000E+01 0.0 36.6 0.0 41.10 366.00 18.30 5.79 YES
wak ISCST3 - VERSION §9155 *i+ #%* 1087 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE /8/00 badod 03/0
*** NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS X 3 TEMP; PA & DB il 22:37
**MODELOPTs: PAGE
CONC RURAL FLAT DFAULT NOCMPL
*%* SOURCE IDs DEFINING SOURCE GROUPS *** .
GROUP 1D SOURCE 1Ds
BASE32  BASE32A , BASE32B ,
BASES9  BASES9A , BASE59B ,
BASE9S  BASE9SA , BASE9SB ,
LD7532  LD7532A , LD75328 ,
LD7559  LD7559A , LD75598 ,
LD7595  LD7595A , LD7595B ,
LD6032  LD6032A , LD603ZB ,
LD6059  LD60S9A , LDAO59B ,
LD6095  LD6O9SA , LDEO9SB ,
BSPD95S  BSPD95A , BSPD95B , .
*** ISCST3 - VERSION 99155 *#**  #*** {087 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE 3/8/00 ekl 03/0
*** NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS X 3 TEMP; PA &k DB bkl 22:37
**MODELOPTs: PAGE
CONC RURAL FLAT DFAULT NOCMPL

Page: &
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*%% DIRECTION SPECIFIC BUILDING DIMENSIONS **¥

CE 1D: BASE32A
Vv BH BW WAK IFV BH BW WAK [FV BH BYW WAK [IFVY BH BW WAK
1 3 &

2.4, 32.7, 0 2 29.3, 80.5, 0 29.3, 94.5, 0 29.3, 105.6, 0
7 29.3, 118.8, 0 8 29.3, 116.0, 0 9 29.3, 109.7, 0 10 29.3, 116.0, O
13 29.3, 113.4, 0 14 24.4, 33.2, 0 15 24.4, 34.0, 0 16 24.4, 33.8, 0
19 24.4, 32.7,0 20 29.3, 80.5,0 21 29.3, 94.5,0 22 29.3, 105.6, 0
25 29.3, 118.8, 0 26 29.3, 116.0, 0 27 29.3, 109.7, 0 28 29.3, 116.0, O
31 29.3, 113.4, 0 32 24.4, 33.2, 0 33 24.4, 34.0, 0 34 26.4, 33.8, 0
SOURCE ID: BASE328
1FV BH BW WAK IFV BH BYW WAK IFV BH BW WAK IFV BH BW WAK
1 26.4, 32.7,0 2 24.4, 33.8, 0 3 29.3, 94.5, 0 4 29.3, 105.6, 0
7 29.3, 118.8, 0 8 29.3, 116.0, 0 9 29.3, 109.7, 0 10 29.3, 116.0, 0
13 20.3, 113.4, 0 16 29.3, 105.6, 0 15 29.3, 94.5, 0 16 24.4, 33.8, 0
19 24.4, 32.7, 0 20 24.4, 33.8, 0 21 29.3, 94.5, 0 22 29.3, 105.6, 0
25 29.3, 118.8, 0 26 29.3, 116.0, 0 27 29.3, 109.7, 0 28 29.3, 116.0, 0
31 29.3, 113.4, 0 32 29.3, 105.6, 0 33 29.3, 94.5, 0 34 24.4, 33.8, 0

SOURCE ID: BASES9A
IFV  BH BW WAK IFV BH BW WAK IFV BH BW WAK IFV BH BW WAK

1 2.4, 32.7,0 2 29.3, 80.5,0 3 29.3, 94.5, 0 4 29.3, 105.6, 0

7 29.3,118.8, 0 8 29.3, 116.0, 0 9 29.3, 109.7, 0 10 29.3, 116.0, 0
13 29.3, 113.4, 0 16 24.4, 33.2, 0 15 24.4, 34.0, 0 16 24.4, 33.8, 0
19 26.4, 32.7, 0 20 29.3, 80.5,0 21 29.3, 94.5, 0 22 29.3, 105.6, 0
25 29.3, 118.8, 0 26 29.3, 116.0, 0 27 29.3, 109.7, 0 28 29.3, 116.0, 0
31 29.3, 113.4, 0 32 24.4, 33.2, 0 33 24.4, 34.0, 0 34 24.4, 33.8, 0

SOURCE ID: BASE5S9B

IFV BH  BW WAK IFV BH BW WAK IFV BH  BW WAK IFV BH BW  WAK
.1 2.4, 32.7,0 2 2.4, 33.8,0 3 29.3, 9.5, 0 4 29.3, 105.6, 0
7 29.3, 118.8, 0 8 29.3, 116.0, 0 9 29.3, 109.7, 0 10 29.3, 116.0, 0

13 29.3, 113.4, 0 14 29.3, 105.6, 0 15 29.3, 94.5, 0 16 24.4, 33.8, 0

19 26.4, 32.7,0 20 24.4, 33.8,0 21 29.3, 9.5, 0 22 29.3, 105.5, 0

25 29.3, 118.8, 0 26 29.3, 116.0, 0 27 29.3, 109.7, 0 28 29.3, 116.0, 0

31 29.3, 113.4, 0 32 29.3, 105.6, 0 33 29.3, 94.5, 0 34 24.4, 33.8, 0

**% ISCST3 - VERSION 99155 *** %%k 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE

*** NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS X 3
**MODELOPTs:

CONC ) RURAL FLAT DFAULT

*** DIRECTION SPECIFIC BUILDING DIMENSIONS ***

SOURCE 1D: BASE9SA

IFV BH  BW WAK IFV BH BYW WAK IFV BH  BW WAK IFV BH  BW WAK
1 2.4, 32.7,0 2 29.3, 8.5, 0 3 29.3, 9.5, 0 & 29.3, 105.6, 0
7 29.3,118.8, 0 8 29.3, 116.0, 0 9 29.3, 109.7, 0 10 29.3, 116.0, 0
13 29.3, 113.4, 0 14 24.4, 33.2, 0 15 26.4, 34.0, 0 16 24.4, 33.8, 0
19 24.4, 32.7, 0 20 29.3, 80.5, 0 21 293, 9.5, 0 22 29.3, 105.6, 0
25 29.3, 118.8, 0 26 29.3, 116.0, 0 27 29.3, 109.7, 0 28 29.3, 116.0, 0
31 29.3, 113.4, 0 32 24.4, 33.2, 0 33 24.4, 34.0, 0 34 24,4, 33.8, 0
SOURCE 1D: BASE9SB
IFV BH  BW WAK IFV BH BM WAK IFV BH  BW WAK IFV BH  BW WAK
1 24,4, 327, 0 2 244, 33.8,0 3 29.3, 9.5, 0 4 29.3, 105.6, 0
7 29.3, 118.8, 0 8 29.3, 116.0, 0 9 29.3, 109.7, 0 10 29.3, 116.0, 0
13 29.3, 113.4, 0 14 29.3, 105.6, 0 15 29.3, 94.5, 0 16 24.4, 33.8, 0
19 24.4, 32.7, 0 20 24.4, 33.8,0 21 29.3, 94.5,0 22 29.3, 105.6, 0
25 29.3, 118.8, 0 26 29.3, 116.0, 0 27 29.3, 109.7, 0 28 29.3, 116.0, 0
31 29.3, 113.4, 0 32 29.3, 105.6, 0 33 29.3, 94.5, 0 34 24.4, 33.8, 0

Page: 7
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3/8/00

TEMP; PA & DB

-

IFV

1
17

29
35

IFV

1
17

35

BH
29.3,
29.3,
2.4,
29.3,
29.3,
24.4,

3/9/00 6:05PM

BW WAK IFV BH
113.4, 0 6 29.3, 11
118.8, 0 12 29.3, 11
32.7, 0 18 24.4, 3
13.4, 0 24 29.3, 11
118.8, 0 30 29.3, 11
32.7, 0 36 26.4, 3

BW WAK IFV BH
113.4, 0 6 29.3, 11
118.8, © 12 29.3, 11
32.7, 0 18 24.4, 3
113.4, 0 24 29.3, 11
118.8, 0 30 29.3, 11
32.7, 0 36 24.4, 3

BW WAK IFV BH
113.4, 0 6 29.3, 11
118.8, 0 12 29.3, 11
32.7, 0 18 24.4, 3
113.4, 0 24 29.3, 11
118.8, 0 30 29.3, 11

32.7, 0 36 24.4, 3

BW WAX IFV BH
113.4, 0 6 29.3, 1
118.8, 0 12 29.3, 11

32.7, 0 18 24.4, 3
113.4, 0 24 29.3, 11
118.8, 0 30 29.3, 1

32,7, 0 36 24.4, 3

el 03/0
ik 22:37
PAGE

NOCMPL

BW WAK IFV BH
113.4, 0 6 29.3, 1
118.8, 0 12 29.3, 1

32.7,0 18 24.4, 3
13.4, 0 246 29.3, 1N
118.8, 0 30 29.3, 1

32,7, 0 36 24.4, 3

BW WAK IFV BH
113.4, 0 6 29.3, N
118.8, 0 12 29.3, 1

32.7, 0 18 24.4, 3
113.4, 0 26 29.3, 1
118.8, 0 30 29.3, 11

32.7,0 36 24.4, 3
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SOURCE ID: LD7532A
1FV  BH BW WAK [IFV BH

1 24.4, 32.7,0 2 29.3,
7 29.3, 118.8, 0 8 29.3,
13 29.3, 113.4, 0 14 24.4,
19 24.4, 32.7, 0 20 29.3,
25 29.3, 118.8, 0 26 29.3,
31 29.3, 113.4, 0 32 24.4,
SOURCE 1D: LD75328
IFV BH  BW WAK IFV BH
1 2.4, 32.7,0 2 2.4,
7 29.3, 118.8, 0 8 29.3,
13 29.3, 113.4, 0 14 29.3,
19 26.4, 32.7, 0 20 24.4,
25 29.3, 118.8, 0 26 29.3,
31 29.3, 113.4, 0 32 29.3,
*w* JSCST3 - VERSION 99155 W+
**MODELOPTS:
CONC RURAL
SOURCE ID: LD7559A
1FV BH BW WAK [IFV BH
1 24.4, 32.7,0 2 29.3,
7 29.3, 118.8, 0 8 29.3,
13 29.3, 113.4, 0 14 26.4,
19 24.4, 32.7, 0 20 29.3,
25 29.3, 118.8, 0 26 29.3,
31 29.3, 113.4, 0 32 24.4

SOURCE 1D: LD75598
IFV  BH BW WAK IFV BH

1 2.4, 32.7,0 2 24.4,
7 29.3, 118.8, 0 8 29.3,
13 29.3, 113.4, 0 14 29.3,
19 24.4, 32.7, 0 20 24.4,
25 29.3, 118.8, 0 26 29.3,
31 29.3, 113.4, 0 32 29.3,
SOURCE 1D: LD7595A
IV BH  BW WAK IFV BH
1 24,4, 32.7,0 2 29.3,
7 29.3, 118.8, 0 8 29.3,
13 29.3, 113.4, 0 146 26.4,
19 24.4, 32.7,0 20 29.3,
25 29.3, 118.8, 0 26 29.3,
31 29.3, 113.4, 0 32 24.4,

SOURCE ID: LD75958B
1FV  BH BW WAK IFV BH

1 24.4, 32.7,0 2 24.4,

7 29.3,118.8, 0 8 29.3,
13 29.3, 113.4, 0 14 29.3,
19 26.4, 32.7, 0 20 24.4,
5 29.3, 118.8, 0 26 29.3,
31 29.3, 113,46, 0 32 29.3

*k% ISCST3 - VERSION 99155 ***

**MODELOPTs:
CONC RURAL

BW WAK I1FV  BH BW

3/9/00 6:05PM

WAK IFV BH BW WAK IFV BH BW WAK IFV BH
80.5, 0 3 29.3, 9.5, 0 4 29.3, 105.6, 0 5 29.3, 113.4, 0 6 29.3, "
116.0, 0 9 29.3,109.7, 0 10 29.3, 116.0, 0 11 29.3, 118.8, 0 12 29.3, 1
33.2,0 15 26.4, 34.0,0 16 24.4, 33.8, 0 17 24.4, 32.7,0 18 2.4, 3
80.5, 0 21 29.3, 94.5, 0 22 29.3, 105.6, 0 23 29.3, 113.4, 0 24 29.3, 1
116.0, 0 27 29.3, 109.7, 0 28 29.3, 116.0, 0 29 29.3, 118.8, 0 30 29.3, 1
33.2, 0 33 2.4, 34,0, 0 34 24.4, 33.8,0 35 24.4, 32.7, 0 36 2.4, 3

BW WAK IFV BH BW WAK IFV BH BW WAX IFV BH BW WAK IFV BH
33.8, 0 3 29.3, 94.5, 0 4 29.3, 105.6, 0 5 29.3, 113.4, 0 6 29.3, 11
116.0, 0 9 29.3, 109.7, 0 10 29.3, 116.0, 0 11 29.3, 118.8, 0 12 29.3, 11
105.6, 0 15 29.3, 94.5, 0 16 26.4, 33,8, 0 17 24.4, 32.7, 0 18 2.4, 3
33.8, 0 21 29.3, 94,5, 0 22 29.3,105.6, 0 23 29.3, 113.4, 0 24 29.3, 1
116.0, 0 27 29.3, 109.7, 0 28 29.3, 116.0, 0 29 29.3, 118.8, 0 30 29.3, 11
105.6, 0 33 29.3, 9.5, 0 34 24.4, 33.8,0 35 24.4, 32.7,0 36 2.4, 3
*** 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE 3/8/00 il 03/0
*** NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS X 3 TEMP; PA & DB . 22:37
PAGE

FLAT DFAULT NOCMPL
**% DIRECTION SPECIFIC BUILDING DIMENSIONS ***

BW WAK IFV BH BW WAK IFV BH BW WAK IFV BH BW WAK IFV BH
80.5, 0 3 29.3, 94.5, 0 4 29.3, 105.6, 0 5 29.3, 113.4, 0 6 29.3, 1
116.0, 0 9 29.3, 109.7, 0 10 29.3, 116.0, 0 11 29.3, 118.8, 0 12 29.3, 1
33.2, 0 15 24.4, 34,0, 0 16 24,4, 33.8,0 17 24.4, 32.7, 0 18 24.4, 3
80.5, 0 21 29.3, 94.5, 0 22 29.3, 105.6, 0 23 29.3, 113.4, 0 24 29.3, 1
116.0, 0 27 29.3, 109.7, 0 28 29.3, 116.0, 0 29 29.3, 118.8, 0 30 29.3, 1
33.2, 0 33 24.4, 34.0,0 34 24.4, 33.8,0 35 24.4, 32.7,0 36 24.4, 3

BW WAK IFV BH BW WAK IFV BH BW WAK [IFV BH BW WAK 1FV  BH
33.8, 0 3 29.3, 94.5, 0 4 29.3, 105.6, 0 5 29.3, 113.4, 0 6 29.3, 1
116.0, 0 9 29.3, 109.7, 0 10 29.3, 116.0, 0 11 29.3, 118.8, 0 12 29.3, 1
105.6, 0 15 29.3, 94.5, 0 16 24.4, 33.8, 0 17 24.4, 32.7,0 18 24.4, 3
33.8, 0 21 29.3, 94.5,0 22 29.3, 105.6, 0 23 29.3, 113.4, 0 24 29.3, N
116.0, 0 27 29.3, 109.7, 0 28 29.3, 116.0, 0 29 29.3, 118.8, 0 30 29.3, 11
105.6, 0 33 29.3, 94.5,0 34 24.4, 33.8,0 35 24.4, 32.7,0 36 24.4, 3

BW WAK [IFV BH BW WAK IFV BH BW WAK IFV BH BW WAK IFV BH
80.5, 0 3 29.3, 94.5,0 4 29.3, 105.6, 0 5 29.3, 113.4, 0 6 29.3, 11
116.0, 0 9 29.3,109.7, 0 10 29.3, 116.0, 0 11 29.3, 118.8, 0 12 29.3, 1
33.2,0 15 24.4, 34.0,0 16 24.4, 33.8, 0 17 24.4, 32.7,0 18 24.4, 3
80.5, 0 21 29.3, 94.5,0 22 29.3, 105.6, 0 23 29.3, 113.4, 0 24 29.3, 1
116.0, 0 27 29.3, 109.7, 0 28 29.3, 116.0, 0 29 29.3, 118.8, 0 30 29.3, 1
33.2, 0 33 24.4, 34.0,0 346 24.4, 33.8,0 35 24.4, 32.7,0 36 26.4, 3

BW WAK IFV BH BW WAK IFV BH BW WAK IFV BH BW WAK 1FV  BH
33.8, 0 3 29.3, 94.5, 0 4 29.3, 105.6, 0 5 29.3, 113.4, 0 6 29.3, 1
116.0, 0 9 29.3, 109.7, 0 10 29.3, 116.0, 0 11 29.3, 118.8, 0 12 29.3, 11
105.6, 0 15 29.3, 94.5,0 16 24.4, 33.8,0 17 24.4, 32.7, 0 18 24.4, 3
33,8, 0 21 29.3, 9.5,0 22 29.3,105.6, 0 23 29.3, 113.4, 0 26 29.3, 11
116.0, 0 27 29.3, 109.7, 0 28 29.3, 116.0, 0 29 29.3, 118.8, 0 30 29.3, 11
105.6, 0 33 29.3, 94.5,0 34 24.4, 33.8,0 35 24.4, 32.7,0 36 24.4, 3
**% 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE 3/8/00 *k 03/0
*%% NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS X 3 TEMP; PA & DB ek 22:37
PAGE

FLAT DFAULT NOCMPL
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**% ISCST3 - VERSION 99155 #*##

**MODELOPTs:
CONC

*** |SCST3

**MODELOPTs:
CONC

B e L L

e . L

3/9/00 6:05PM
BSPD95A -61.1 10.8 62.00
BSPD95A -61.1 22.2 65.00
BSPD95A -60.6 35.0 70.00
BSPD95A -61.3 51.4 80.00
BSPD95B -61.1 -22.2 84.81
w* 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE 3/8/00 bk 03/0
*** NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS X 3 TEMP; PA & DB Wi 22:37
PAGE
RURAL  FLAT DFAULT NOCMPL
* SOURCE-RECEPTOR COMBINATIONS FOR WHICH CALCULATIONS MAY NOT BE PERFORMED *
LESS THAN 1.0 METER OR 3*ZLB IN DISTANCE, OR WITHIN OPEN PIT SOURCE
SOURCE = = RECEPTOR LOCATION - - DISTANCE
10 XR (METERS) YR (METERS) (METERS)
BSPD95B -61.1 -10.8 77.28
BSPD958B -61.0 0.0 71.14
BSPD958 -61.1 10.8 66.30
BSPD95B -61.1 22.2 62.75
BSPD958B -60.6 35.0 60.64
BSPD95B -86.6 50.0 87.63
BSPD95B -61.3 51.4 63.05
BSPD95B -76.6 64.3 81.45
BSPD958B -61.1 72.8 70.98
BSPD958 ~64.3 76.6 75.71
VERSION 99155 *=~ w*® 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE 3/8/00 dede! 03/0
*&* NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS X 3 TEMP; PA & DB il 22:37
PAGE
RURAL  FLAT DFAULT NOCMPL
*** METEOROLOGICAL DAYS SELECTED FOR PROCESSING ***
(1=YES; 0=NO)
111111171 1111111111 111111111 1111111111 1111111111
S0 e T T T T A I I A A T T e O A I I O O O A A T T A T T S O A B B IO O B
11111111 1111111111 1111111111 1111111111 1111111111
117111111 111111111 111111111 111111111 111111111
111711111 1111111111 1111111111 1111111111 1111111111
11111111 1111111111 1111111111 1111111111 1111111111
11111111 1111111111 1111111111 1111111111 1111111111
RER LSRRI ESEREE
NOTE: METEOROLOGICAL DATA ACTUALLY PROCESSED WILL ALSO DEPEND ON WHAT IS INCLUDED IN THE DATA FILE.
w* UPPER BOUND OF FIRST THROUGH FIFTH WIND SPEED CATEGORIES ***
(METERS/SEC)
1.54, 3.09, 5.14, 8.23, 10.80,
*** YIND PROFILE EXPONENTS ***
STABILITY WIND SPEED CATEGORY
CATEGORY 1 3 4 5 6
A . 70000E-01 . 70000E-01 .70000E-01 . 70000E-01 - 70000E-01 .70000E-01
B -70000E-01 .70000E-01 . 70000E-01 .70000E-01 . 70000E-01 .70000E-01
c -10000E+00 . 10000E+00 -10000E+00 - 10000E+00 - 10000E+00 .10000E+00
D . 15000E+00 . 15000E+00 .15000E+00 -15000E+00 . 15000E+00 -15000E+00
E -35000E+00 " .35000E+00 -35000€E+00 .35000E+00 .35000E+00 .35000E+00
F .55000E+00 -55000E+00 +55000E+00 »55000E+00 .55000E+00 +55000E+00
*#** VERTICAL POTENTIAL TEMPERATURE GRADIENTS ***
(DEGREES KELVIN PER METER)
STABILITY WIND SPEED CATEGORY
CATEGORY 1 2 3 5 6
A .00000E+00 .0D000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00
B .00000E+00D -00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00
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**Model Uses NO WET DEPLETION. WOPLETE = F

**NO WET SCAVENGING Data Provided.

**NO GAS DRY DEPOSITION Data Provided.

*Model Does NOT Use GRIDDED TERRAIN Data for Depletion Calculations

**Model Uses RURAL Dispersion. .

**Model Uses Regulatory DEFAULT Options:
1. Final Plume Rise.
2. Stack-tip Downwash.
3. Buoyancy-induced Dispersion.
4. Use Calms Processing Routine.
5. Not Use Missing Data Processing Routine.
6. Default Wind Profile Exponents.
7. Default Vertical Potential Temperature Gredients.
8. "Upper Bound" Values for Supersquat Buildings.
9. No Exponential Decay for RURAL Mode

**Model Assumes Receptors on FLAT Terrain.
**Model Assumes No FLAGPOLE Receptor Heights.

**Model Calculates 1 Short Term Average(s) of: 24-HR
and Calculates PERIOD Averages

**This Run Includes: 12 Source(s); 2 Source Group(s); and 729 Receptor(s)
**The Model Assumes A Pollutant Type of: GEN
**Model Set To Continue RUNning After the Setup Testing.

**Output Options Selected:
Model Outputs Tables of PERIOD Averages by Receptor
Model Outputs Tables of Highest Short Term Values by Receptor (RECTABLE Keyword)

**NOTE: The Following Flags May Appear Following CONC Values: ¢ for Calm Hours

m for Missing Hours
b for Both Calm and Missing Hours

**Misc. Inputs: Anem. Hgt. (m) = 6.70 ; Decay Coef. = 0.000 - Rot. Angle = 0.0 .

Emission Units = (GRAMS/SEC) Emission Rate Unit Factor = 0.10000E+07
Output Units = (MICROGRAMS/CUBIC-METER)

**Approximate Storage Requirements of Model = 1.3 MB of RAM.

**Input Runstream File: PMC2C. 187
**output Print File: PMC2C.087
**% [SCST3 - VERSION 99155 #**+ *** 1987 OSPREY E.C. 2 CTS/COMBINED CYCLE+COOLING TWR 3/08/00 sl 03/08
&% NATURAL GAS, PM10, BASED ON 60% LOAD 95 DEG.F "t 22:00:
**MODELOPTs: PAGE
CONC RURAL FLAT DFAULT NOCMPL
*%* POINT SOURCE DATA ***
NUMBER EMISSION RATE BASE STACK  STACK STACK STACK BUILDING EMISSION RATE
SOURCE PART. (USER UNITS) X Y ELEV. HEIGHT TEMP. EXIT VEL. DIAMETER EXISTS  SCALAR VARY
1D CATS. (METERS) (METERS) (METERS) (METERS) (DEG.K) (M/SEC) (METERS) BY
LD609SA 0 0.18100E+01 0.0 0.0 0.0 £1.10 366.00 13.00 5.79 YES
LDA095B 0 0.18100E+01 0.0 36.6 0.0 41.10 366.00 13.00 5.79 YES
cooL1 0 0.12000e-01 10.7 189.0 0.0 16.80 300.00 9.88 8.54 YES
cooL2 0 0.12000E-01 27.1 189.0 0.0 16.80 300.00 9.88 8.54 YES
cooL3 0 0.12000E-01 43.6 189.0 0.0 16.80 300.00 9.88 8.54 YES
CooL4 0 0.12000E-01 60.0 189.0 0.0 16.80 300.00 9.88 8.54 YES
CooLS 0 0.12000E-01 76.5 189.0 0.0 16.80 300.00 9.88 8.54 YES
cooLé 0 0.12000E-01 10.7 203.0 0.0 16.80 300.00 9.88 8.54 YES
cooL7 0 0.12000E-01 27.1 203.0 0.0 16.80 300.00 9.88 8.54 YES
cooL8 0 0.12000E-01 43.6 203.0 0.0 16.80 300.00 9.88 B.54 YES
COOLY 0 0.12000E-01 60.0 203.0 0.0 16.80 300.00 9.88 8.54 YES
CooL10 0 0.12000E-01 76.5 203.0 0.0 16.80 300.00 9.88 8.54 YES
**% [SCST3 - VERSION 99155 w4+ *4% 1087 OSPREY E.C. 2 CTS/COMBINED CYCLE+COOLING TWR 3/08/00 R 03/08
: *** NATURAL GAS, PM10, BASED ON 60% LOAD 95 DEG.F ek 22:00:
**MODELOPTS: PAGE

Page: 6
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CONC RURAL FLAT DFAULT NOCMPL
.w #*** SOURCE IDs DEFINING SOURCE GROUPS ***
1D SOURCE 1Ds

cooL cooL1 , cooL2 , CoOL3 , COOL4 , COOLS , COOL6 , COOL7 , COOL8 , COOL9 , COOL10

ALL LD609SA , LD609SB , COOL1 , COOL2 , COOL3 , COOL4 , COOLS , COOL6 , COOL7 , COOLB , COOL9 , COOL

#x* [SCST3 - VERSION 99155 **%  #*» 1087 OSPREY E.C, 2 CTS/COMBINED CYCLE+COOLING TWR 3/08/00 *en 03/08

#%* NATURAL GAS, PM10, BASED ON 60X LOAD 95 DEG.F b 22:00:

**MODELOPTs: PAGE
CONC RURAL FLAT DFAULT NOCMPL

*** DIRECTION SPECIFIC BUILDING DIMENSIONS ***

SOURCE 1D: LD6095A

1FV  BH BW WAK IFV BH IFV

=
2
£

Fad
-

=
(-~}
=

BW WAK B BW WAK IFV BH BW WAK IFV BH B
1 24.4, 32.7, 0 2 29.3, 80.5, 0 3 29.3, 94.5, 0 4 29.3, 105.6, 0 5 29.3, 113.4, 0 6 29.3, 117
7 29.3, 118.8, 0 8 29.3, 116.0, 0 9 29.3, 109.7, 0 10 29.3, 116.0, 0 11 29.3, 118.8, 0 12 29.3, 117
13 29.3, 113.4, 0 14 24.4, 33.2,0 15 24.4, 34,0, 0 16 24.4, 33.8, 0 17 24.4, 32.7,0 18 24.4, 30
19 24.4, 32.7, 0 20 29.3, 80.5,0 21 29.3, 94.5,0 22 29.3, 105.6, 0 23 29.3, 113.4, 0 24 29.3, 117
25 29.3, 118.8, 0 26 29.3, 116.0, 0 27 29.3, 109.7, 0 28 29.3, 116.0, 0 29 29.3, 118.8, 0 30 29.3, 117
31 29.3, 113.4, 0 32 24.4, 33.2,0 33 24.4; 34.0,0 34 24.4, 33.8, 0 35 2.4, 32.7,0 36 24.4, 30
SOURCE 10: LD6095B
IFV BH BW WAK IFV BH BW WAK IFV BH BW WAK [Fv BH BW WAK IFV BH BW WAK IFV BH B
1 26.4, 32.7, 0 2 24.4, 33.8, 0 3 29.3, 94.5, 0 4 29.3, 105.6, 0 5 29.3, 113.4, 0 6 29.3, 17
7 29.3, 118.8, 0 8 29.3, 116.0, 0 9 29.3, 109.7, 0 10 29.3, 116.0, 0 11 29.3, 118.8, 0 12 29.3, 117
13 29.3, 113.4, 0 14 29.3, 105.6, 0 15 29.3, 94.5, 0 16 24.4, 33.8, 0 17 24.4, 32.7, 0 18 24.4, 30
9 24.4, 32.7,0 20 24.4, 33.8,0 21 29.3, 9.5, 0 22 29.3, 105.6, 0 23 29.3, 113.4, 0 24 29.3, 117
QS 29.3, 118.8, 0 26 29.3, 116.0, 0 27 29.3, 109.7, 0 28 29.3, 116.0, 0 29 29.3, 118.8, 0 30 29.3, 117
1 29.3, 113.4, 0 32 29.3, 105.6, 0 33 29.3, 94.5, 0 34 24.4, 33.8, 0 35 24.4, 32.7, 0 36 24.4, 30
SOURCE 1D: COOL1
IFV  BH BW WAK IFV BH BW WAK IFV BH BN WAK IFV BH BW WAK IFV BH BW WAK IFV BH B
1 13.7, 85.5,0 2 13.7, 86.1, 0 3 13.7, 84.1, 0 4 13.7, 79.5, 0 5 13.7, 72.5, 0 6 13.7, 63
7 13.7, 52.2, 0 8 13.7, 39.5, 0 9 13.7, 25.6, 0 10 13.7, 39.5,0 11 13.7, 52.2, 0 12 13.7, 63
13 13,7, 725, 0 14 13,7, 79.5,0 15 13,7, 8.1, 0 16 13.7, 86.1,0 17 13.7, 85.5,0 18 13.7, 8
19 13.7, 85.5,0 20 13.7, 86.1,0 21 13.7, 8.1, 0 22 13.7, 79.5,0 23 13.7, 72.5,0 24 13.7, 63
25 13.7, 52.2, 0 26 13.7, 39.5,0 27 13.7, 25.6, 0 28 13.7, 39.5,0 29 13.7, 52.2, 0 30 13.7, 63
31 13.7, 72.5,0 32 29.3, 105.6, 0 33 29.3, 9.5, 0 34 29.3, 80.5,0 35 29.3, 64.1,0 36 26.4, 85
SOURCE 1D: COOL2
IFV  BH BW WAK IFV BH BW WAK IFV BH BN WAK IFV BH BW WAK IFV BH BY WAK IFV BH B
1 24.4, 95.4,0 2 13.7, 86.1, 0 3 13.7, 84.1,0 4 13.7, 79.5,0 5 13.7, 72.5,0. & 13.7, 63
7 13.7, 52.2, 0 8 13.7, 39.5, 0 9 13.7, 25.6, 0 ~ 10 13.7, 39.5,0 11 13.7, 52.2,0 12 13.7, 63
13 13.7, 72.5,0 14 13.7, 79.5,0 15 13.7, 8.1, 0 16 13.7, 86.1, 0 17 13.7, 85.5,0 18 13.7, 82
19 13.7, 85.5,0 20 13.7, 86.1,0 21 13.7, 8.1,0 22 13.7, 79.5,0 23 13.7, 72.5,0 24 13.7, &3
25 13.7, 52.2,0 26 13.7, 39.5,0 27 13.7, 25.6, 0 28 13.7, 39.5,0 29 13.7, 52.2,0 30 13.7, &3
31 13.7, 72.5,0 32 13.7, 79.5,0 33 29.3, 9.5, 0 34 29.3, 80.5,0 35 29.3, 4.1, 0 36 24.4, 85
wi® ISCST3 - VERSION §9155 #w *%* 1087 OSPREY E.C. 2 CTS/COMBINED CYCLE+COOLING TWR 3/08/00 i 03/08
*** NATURAL GAS, PM10, BASED ON &0% LOAD 95 DEG.F i 22:00:
**MODELOPTs: PAGE
CONC RURAL FLAT DFAULT NOCMPL

*** DIRECTION SPECIFIC BUILDING DIMENSIONS ***

.nce 1D: coOL3

FV  BH BW WAK IFV BH BN WAK IFV BH  BW WAK IFV BH  BW WAK IFV BH BYW WAK IFV BH B
1 24.4, 95.4, 0 2 24.4, 102.6, 0 3 13.7, 84.1, 0 4 13.7, 79.5, 0 5 13.7, 72.5,0 6 13.7, 63
7 13.7, 52.2, 0 8 13.7, 39.5,0 9 13.7, 25.6,0 10 13.7, 39.5, 0 11 13.7, 52.2,0 12 13.7, 63

Page: 7












c:\DDIRProjects\calpine\auburndale\model ing\class2\pmc2ex.o87

**MODELOPTs:

CONC

B e ]

- el el ad wh
e e T L
-l ol b o el ok -
-k el e el b o

NOTE:

T

e e L
e e L

RURAL FLAT DFAULT

w&& METEOROLOGICAL DAYS SELECTED FOR PROCESSING ***
(1=YES; 0=NO)

S I T T O A T A R I IO A T N A N e A IO O O O O O A
T 11111111 11111111 1111111111
1T 1111111111 1111111111 1111111111 1
1T 11111111t 1111111ttt 1111111111
L0 S B I O O B O O O R A I A I A O AN NN e I A B B B
I I I I B O B A B O A N B B B A B B B O BN B N I B I O O B
Tt 1111111111 1111111111 1111111111 1
1M 11111

METEOROLOGICAL DATA ACTUALLY PROCESSED WILL ALSO DEPEND ON WHAT IS INCLUDED IN

STABILITY
CATEGORY

TmMmoOO®>

STABILITY
CATEGORY

mTmMmoO®@>

*** UPPER BOUND OF FIRST THROUGH FIFTH WIND SPEED CATEGORIES ***
(METERS/SEC)
1.54, 3.09, 5.1, 8.23, 10.80,
*** WIND PROFILE EXPONENTS ***

WIND SPEED CATEGORY

1 2 3 & 5
. 70000E-01 . 70000E-01 .70000E-01 .70000€-01 . 70000E-01
.70000E-01 . 70000E-01 .70000E-01 . 70000E-01 . 70C00E-01
- 10000E+00 . 10000E+00 . 10000E+00 . 10000E+00 - 10000E+00
. 15000E+00 -15000E+00 .15000E+00 .15000E+00 .15000E+00
.35000E+00 .35000E+00 .35000E+00 .35000E+00 .35000E+00
.55000E+00 .55000E+00 .55000E+00 .55000E+00 -55000E+00

*** VERTICAL POTENTIAL TEMPERATURE GRADIENTS ***
(DEGREES KELVIN PER METER)

WIND SPEED CATEGORY g
1 2 3 4
.00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00
.00000E+00 .00000E+00 .00000E+00 -00000E+00 .00000E+00
.00000E+00 .00000E+00 .0D0000E+00 .00000E+00 .0D0DOE+00
.00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00
.20000E-01 .20000E-01 .20000E-01 .20000E-01 .20000E-01
«35000€E-01 «35000E-01 .35000E-01 .35000€E-01 »35000E-01

**%* 1SCST3 - VERSION 99155 %= *** 1987 OSPREY E.C. 2 CTS/COMBINED CYCLE+COOLING TWR 3/08/00
**MODELOPTs:

CONC

FILE:

*** NATURAL GAS, PM10, BASED ON 60X LOAD 95 DEG.F
RURAL  FLAT DFAULT

*** THE FIRST 24 HOURS OF METEOROLOGICAL DATA ***

C:\MET\TPAS7D.MET
FORMAT: (412,2F9.4,F6.1,12,2F7.1,§9.4,10.1,8.4,i4,§7.2)
SURFACE STATION NO.:

i
‘ég
.

gRaay

3/9/00

NOCHPL
11M1111111
1M11111111
11M1111111
111111111
111111111
111111111
111111111

THE DATA FILE.

6
.70000E-01
.70000E-01
.10000E+00
.15000E+00
-35000E+00
.55000E+00

6
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.20000E-01
.35000E-01

s
ok

NOCMPL

6:06PM
PAGE

03/08
22:00:
PAGE

12842 UPPER AIR STATION NO.: 12842
NAME: TAMPA NAME: RUSKIN
YEAR: 1987 YEAR: 1987
SPEED TEMP STAB MIXING HEIGHT (M) USTAR M-O LENGTH Z-0 IPCODE PRATE
(M/S) (K) CLASS RURAL  URBAN (M/S) (M) (M) (mm/HR)
6.17 293.7 & 598.7 598.7 0.0000 0.0 0.0000 O 0.00
4.12 293.2 5 651.8 1306.0 0.0000 0.0 0.0000 ©0 0.00
6.17 293.2 4 704.8 704.8  0.0000 0.0 0.0000 ©0 0.00
6.69 291.5 4 757.8 757.8 0.0000 0.0 0.0000 0 0.00
7.20 290.9 4 810.8 810.8 0.0000 0.0 0.0000 0 0.00
7.20 290.4 4 863.8 863.8 0.0000 0.0 0.0000 0 0.00
6.69 289.3 4 916.9 916.9 0.0000 0.0 0.0000 O 0.00
7.72 288.7 4 969.9  969.9 0.0000 0.0 0.0000 0 0.00

.
[=N-N-N-N-N-N N

e
-

W

.



























¢:\DDIRProjects\calpine\suburndale\model ing\class2\pmdbc2Zex. o087

**Model Uses NO WET DEPLETION.
**NO WET SCAVENGING Data Provided.

**NO GAS DRY DEPOSITION Data Provided.

**Model Does NOT Use GRIDDED TERRAIN Data for Depletion Calculations

**Model Uses RURAL Dispersion.

WOPLETE = F

**Model Uses Regulatory DEFAULT Options:
1. Final Plume Rise.
2. Stack-tip Downwash.
3. Buoyancy-induced Dispersion.
4. Use Calms Processing Routine.
5. Not Use Missing Data Processing Routine.
6. Default Wind Profile Exponents.
7. Default Vertical Potential Temperature Gradients.
8. "Upper Bound" Values for Supersquat Buildings.
9. No Exponential Decay for RURAL Mode

**Model Assumes Receptors on FLAT Terrain.

**Model Assumes No FLAGPOLE Receptor Heights.

**Model Calculates 1 Short Term Average(s) of: 24-HR
and Calculates PERIOD Averages

**This Run Includes:

12 Source(s);

**The Model Assumes A Pollutant Type of: GEN

#**Model Set To Continue RUNning After the Setup Testing.

**output Options Selected:
Model Outputs Tables of PERIOD Averages by Receptor
Model Outputs Tables of Highest Short Term Values by Receptor (RECTABLE Keyword)

**NOTE: The Following Flags May Appear Following CONC Values:

2 Source Group(s); and 729 Receptor(s)

c for Calm Hours

m for Missing Hours
b for Both Calm end Missing Hours

**Misc. Inputs: Anem. Hgt. (m) = 6.70 ; Decay Coef. = 0.000
Emission Units = (GRAMS/SEC)
Output Units = (MICROGRAMS/CUBIC-METER)
**Approximate Storage Requirements of Model = 1.3 MB of RAM.
**Input Runstream File: PMDBC2C. 187
**output Print File: PMDBC2C.087

Rot. Angle = 0.0
Emission Rate Unit Factor =

**% ]SCST3 - VERSION 99155 #*** *** 1087 OSPREY E.C. 2 CTS/COMBINED CYCLE + COOLING TWR 3/8/00
*=* NATURAL GAS, PM10, BASED ON 100X LOAD 95 DEG.F- /W DUCT FIRING

0.10000E+07

ek
ke

3/9/00 6:08PM

NOCMPL

03/08
17:43:
PAGE

**MODELOPTs:
CONC RURAL FLAT DFAULT
*%% POINT SOURCE DATA ***
NUMBER EMISSION RATE BASE STACK  STACK STACK STACK BUILDING EMISSION RATE
SOURCE PART. (USER UNITS) X Y ELEV. HEIGHT TEMP. EXIT VEL. DIAMETER EXISTS
1D CATS. (METERS) (METERS) (METERS) (METERS) (DEG.K) (M/SEC) (METERS)

BSPDY5A 0 0.28300e+01 0.0 0.0 0.0 41.10 366.00 18.30 5.79 YES
BSPD95B 0 0.28300E+01 0.0 36.6 0.0 41.10 366.00 18.30 5.79 YES
cooL1 0 0,12000E-01 10.7 189.0 0.0 16.80 300.00 9.88 8.54 YES
cooL2 0 0.12000E-01 27.1 189.0 0.0 16.80 300.00 9.88 8.54 YES
cooL3 0 0.12000E-01 43.6 189.0 0.0 16.80 300.00 9.88 8.54 YES
CooL4 0 0.12000E-01 60.0 189.0 0.0 16.80 300.00 9.88 8.54 YES
CooL5 0 0.12000E-01 76.5 189.0 0.0 16.80 300.00 9.88 8.54 YES
CoOLé 0 0.12000E-01 10.7 203.0 0.0 16.80 300.00 9.88 8.54 YES
cooL? 0 0.12000E-01 27.1 203.0 0.0 16.80 300.00 9.88 8.54 YES
cooLs 0 0.12000€-01 43,6 203.0 0.0 16.80 300.00 9.88 8.54 YES
CooLY 0 0.12000E-01 60.0 203.0 0.0 16.80 300.00 9.88 8.54 YES
CooL10 0 0.12000E-01 76.5 203.0 0.0 16.80 300.00 9.88 8.54 YES

*** ISCST3 - VERSION 99155 ***

**MODELOPTs:

Page: 6

*** 1987 OSPREY E.C. 2 CTS/COMBINED CYCLE + COOLING TWR 3/8/00
**%* NATURAL GAS, PM10, BASED ON 100% LOAD 95 DEG.F- /W DUCT FIRING

SCALAR VARY
BY
13 03708
waw 17:43:
PAGE















c:\DDIRProjects\calpine\auburndale\mode | ing\class2\pmdbc2ex. o087 I 3/9/00 6:08PM
**MODELOPTs:

PAGE
CONC RURAL FLAT DFAULT NOCMPL
%k METEOROLOGICAL DAYS SELECTED FOR PROCESSING **¥
(1=YES; 0=NO)
11711111111 1111111111 1M11111111 1111111111 1111111111
1M1t 11111111 111111111 111111111 1111111111
1111111111 1111111111 1111111111 1111111111 1111111119
1111111111 1111111111 111111111 1111111111 1111111111
11M11111111 1111111111 1111111111 1111111111 1111111111
171711111111 1111111111 11711111111 1111111111 1111111111
111111111 1T 111T1T1T11 111111111 111111111 1111111111
1111111111t 111111
NOTE: METEOROLOGICAL DATA ACTUALLY PROCESSED WILL ALSO DEPEND ON WHAT IS INCLUDED IN THE DATA FILE.
*** UPPER BOUND OF FIRST THROUGH FIFTH WIND SPEED CATEGORIES ***
(METERS/SEC)
1.54, 3.09, 5.14, 8.23, 10.80,
**% WIND PROFILE EXPONENTS ***
STABILITY WIND SPEED CATEGORY
CATEGORY 1 2 3 4 5 3
A .70000E-01 .70000E-01 .70000E-01 .70000E-01 .70000E-01 . 70000E-01
B .70000E-01 .70000E-01 .70000E-01 .T0000E-01 .70000E-01 .70000E-01
c . 10000E+00 . 10000E+00 .10000E+00 .10000E+00 .10000E+00 . 10000E+00
D .15000E+00 . 15000E+00 . 15000E+00 . 15000E+00 .15000E+00 . 15000E+00
E .35000E+00 .35000E+00 .35000E+00 .35000E+00 .35000E+00 .35000E+00
F .55000E+00 .55000E+00 .55000E+00 .55000E+00 .55000E+00 .55000E+00
. **%* VERTICAL POTENTIAL TEMPERATURE GRADIENTS ***
(DEGREES KELVIN PER METER)
STABILITY WIND SPEED CATEGORY
CATEGORY 1 2 3 &4 5 6
A .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00
B .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00
c .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00
D .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00
E .20000E-01 .20000E-01 .20000E-01 .20000E-01 .20000E-01 .20000E-01
F .35000E-01 .35000E-01 .35000E-01 .35000€E-01 .35000E-01 .35000E-01
wikk [SCST3 - VERSION 99155 #*## *** {087 OSPREY E.C. 2 CTS/COMBINED CYCLE + COOLING TWR 3/8/00 ik 03/08
*** MATURAL GAS, PM10, BASED ON 100% LOAD 95 DEG.F- /W DUCT FIRING bl 17:243: -
**MODELOPTs: PAGE
CONC RURAL FLAT DFAULT NOCHMPL

**% THE FIRST 24 HOURS OF METEOROLOGICAL DATA ***

FILE:  C:\MET\TPAB7D.MET
FORMAT: (412,2F9.4,F6.1,12,2F7.1,19.4,§10.1,#8.4,§4,17.2)

SURFACE STATION NO.: 12842 UPPER AIR STATION NO.: 12842
NAME: TAMPA NAME: RUSKIN
YEAR: 1987 YEAR: 1987
FLOW SPEED TEMP STAB MIXING HEIGHT (M) USTAR M-O LENGTH Z-0 IPCODE PRATE
YR MN DY HR VECTOR (M/S) (K) CLASS RURAL URBAN (N/S) (G )] (4. }] (mm/HR)
87 01 01 01 341.0 6.17 293.7 4 598.7 598.7 0.0000 0.0 0.0000 0 0.00
87 01 01 02 358.0 4.12 293.2 5 651.8 1306.0 0.0000 0.0 0.0000 ©0 0.00
01 0103 34.0 6.17 293.2 4 704.8 704.8 0.0000 0.0 0.0000 0 0.00
01 0104 73.0 6.69 291.5 4 757.8 757.8 0.0000 0.0 0.0000 0 0.00
01 01 05 83.0 7.20 290.9 4 810.8 810.8 0.0000 0.0 0,0000 0 0.00
87 01 01 06 102.0 7.20 290.4 & 863.8 B863.8 0.0000 0.0 0.0000 0 0.00
87 01 01 07 105.0 6.69 289.3 4 916.9 916.9 0.0000 0.0 0,0000 0 0.00
87 01 01 08 113.0 7.72 288.7 4 969.9 969.9 0.0000 0.0 0.0000 0 0.00

Page: 11



























c:\DDIRProjects\cal pine\auburndale\model ing\class1\iscst\pmciex.o87 3/10/00 6:24AM

€O STARTING

CO TITLEONE 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE-CLASS 1 3/8/00

O TITLETWO NATURAL GAS, PM CTs & COOLING TOWER 32 DEG.F BASE LOAD

O MODELOPT DFAULT CONC  RURAL NOCMPL .
CO AVERTIME PERIOD 24 .

€O POLLUTID GEN

CO DCAYCOEF  .000000

CO RUNORNOT RUN

CO FINISHED

SO STARTING

** source Location Cards:
*% HRSG STACK NUMBER CODE

AN crcmemecssscccsrcem -
*% A - HRSG NO. 1

** B - HRSG NO. 2

** Source Location Cards:

h SRCID SRCTYP XS YS s

**  UTHM (m) (m) (m)

SO LOCATION BASE32A POINT 421000. 3103200. 0.0

SO LOCATION BASE32B POINT 421000. 3103200. 0.0

£ 2]

SO LOCATION COOL1 POINT 421000. 3103200. 0.0

SO LOCATION COOL2 POINT 421000. 3103200. 0.0

SO LOCATION COOL3 POINT 421000. 3103200. 0.0

SO LOCATION COOL& POINT 421000. 3103200. 0.0

SO LOCATION COOLS5 POINT 421000. 3103200. 0.0

SO LOCATION COOL6& POINT -421000. 3103200. 0.0

SO LOCATION COOL7 POINT 421000. 3103200. 0.0

SO LOCATION CoOOL8 POINT 421000, 3103200. 0.0

SO LOCATION COOL? POINT 421000. 3103200. 0.0

SO LOCATION COOL10 POINT 421000. 3103200. 0.0

ok

** Source Parameter Cards:

** POINT: SRCID Qs HS T8 Vs DS

" (g/s) (m) (K) (m/s) (m)

30 SRCPARAM BASE32A 2.810 41.1 366.0 19.2 5.79 .
SO SRCPARAM  BASE32B 2.810 411 366.0 19.2 5.79

*k

SO SRCPARAM  COOL1 0.012 16.8 300.0 9.88 8.54

SO SRCPARAM CoOOLZ2 0.012 16.8 300.0 9.88 B.54

SO SRCPARAM  COOL3 0.012 16.8 300.0 9.88 8.54

SO SRCPARAM  COOL4 0.012 16.8 300.0 9.88 8.54

SO SRCPARAM  COOLS 0.012 16.8 300.0 9.88 8.54

SO SRCPARAM COOL6 0.012 16.8 300.0 9.88 8.54

SO SRCPARAM  COOL7 0.012 16.8 300.0 0.88 B.54

SO SRCPARAM COOL8 0.012 16.8 300.0 9.88 8.54

SO SRCPARAM COOLY 0.012 16.8 300.0 9.88 B.54

SO SRCPARAM  COOL10 0.012 16.8 300,0 9.88 8.54

i —

-

SO BUILDHGT BASE32A-BASE9SA 24.38 29.26 29.26 29.26 29.26 29.26
SO BUILDHGT BASE32A-BASE95A 29.26 29.26 29.26 29.26 29.26 29.26
SO BUILDHGT BASE32A-BASE95A 29.26 24.38 24.38 24.38 24.38 24.38
SO BUILDHGT BASE32A-BASE9SA 264.38 29.26 29. 29.26 29.26 29.26
SO BUILDHGT BASE32A-BASEQSA 29.26 29.26 4 29.26 29.26 29.26
SO BUILDHGT BASE32A-BASE9SA 29.26 24.38 . 24.38 24.38 24.38
SO BUILDWID BASE32A-BASE9SA 32.66 B80.49 . 105.56 113.44 117.89

SO BUILDWID BASE32A-BASE9SA 118.75 116.00
SO BUILDWID BASE32A-BASESSA 113.44 33.15
SO BUILDWID BASE32A-BASE95A 32.66 80.49
SO BUILDWID BASE32A-BASE95A 118.75 116.00
E? BUILDWID BASE32A-BASE95A 113.44 33.15

116.00 118.75 117.89
33.85 32.66 30.48
105.56 113.44 117.89
116.00 118.75 117.89
33.85 32.66 30.48

-

WERYI RNy
CREL RIS TS

SO BUILDHGT BASE32B-BASE9SB 24,38 24.38

29.26 29.26 29.26 29.26
SO BUILDHGT BASE32B-BASE95B 29.26 29.26 29.26 29.26 29.26 29.26
SO BUILDHGT BASE32B-BASE95B 29.26 29.26 29.26 24.38 24.38 24.38
SO BUILDHGT BASE32B-BASE95B 24.38 24,38 29.26 29.26 29.26 29.26
SO BUILDHGT BASE32B-BASE9SB 29.26 29.26 29.26 29.26 29.26 29.26
30 BUILDHGT BASE32B-BASE9SB 29.26 29.26 29.26 24.38 24.3B 24.38
SO BUILDWID BASE32B-BASE95B 32.66 33.85 94.46 105.56 113.44 117.89
SO BUILDWID BASE32B-BASE9SB  118.75 116.00 109.73 116.00 118.75 117.89
SO BUILDWID BASE32B-BASE95B  113.44 105.56 94.46 33.85 32,66 30.48
SO BUILDWID BASE32B-BASE95B 32.66 33.85 94.46 105.56 113.44 117.89
SO BUILDWID BASE32B-BASE95B  118.75 116.00 109.73 116.00 118.75 117.89

Page: 1















c:\DDIRProjects\calpine\auburndale\model ing\class1\iscst\pmciex.o87 3/10/00 6:24AM

19 26.4, 32.7,0 20 24.4, 33.8,0 21 29.3, 94.5,0 22 29.3, 105.6, 0 23 29.3, 113.4, 0 26 29.3, 117
25 29.3, 118.8, 0 26 29.3, 116.0, 0 27 29.3, 109.7, 0 28 29.3, 116.0, 0 29 29.3, 118.8, 0 30 29.3, 117
31 29.3, 113.4, 0 32 29.3, 105.6, 0 33 29.3, 94.5, 0 34 24.4, 33.8,0 35 24.4, 32.7, 0 36 24.4, 30
‘lll!ca ID: COOL1

IFV BH BW WAK IFV BH BW WAK IFV BH BW WAK IFV BH BW WAK 1IFV BH BW WAX [IFV  BH B

1 13.7, 85.5, 0 2 13.7, 8.1,0 3 13.7, 84.1,0 4 13.7, 79.5,0 5 13.7, 72.5,0 6 13.7, 63

7 13.7, 52.2, 0 8 13.7, 39.5,0 9 13.7, 25.6, 0 10 13.7, 39.5, 0 11 13.7, 52.2, 0 12 13.7, 63
13 13.7, 72.5,0 14 13.7, 79.5,0 15 13.7, 8.1, 0 16 13.7, 86.1,0 17 13.7, 85.5,0 18 13.7, 82
19 13.7, 85.5,0 20 13.7, 86.1, 0 21 13.7, B4.1, 0 22 13.7, 79.5,0 23 13.7, 72.5,0 24 13.7, 63
25 13.7, 52.2, 0 26 13.7, 39.5,0 27 13.7, 25.6, 0 28 13.7, 39.5,0 29 13.7, 52.2, 0 30 13.7, &3
31 13.7, 72.5,0 32 29.3, 105.6, 0 33 29.3, 94.5, 0 34 29.3, 80.5,0 35 29.3, 64.1, 0 36 2.4, 85

SOURCE 1D: COOL2
IFV  BH BW WAK IFV BH BW WAK IFV BH BW WAK IFV BH BW WAX IFV BH BW WAK IFV BH B
&

1 24.4, 95.4, 0 2 13.7, 86.1, 0 3 13.7, 8.1, 0 13.7, 79.5, 0 5 13.7, 72.5,0 6 13.7, 63
7 13.7, 52.2, 0 8 13.7, ,39.5, 0 9 13.7, 25.6, 0 10 13.7, 39.5, 0 11 13.7, 52.2, 0 12 13.7, &3
13 13,7, 725, 0 14 13.7, 79.5,0 15 13.7, 84.1, 0 16 13.7, 86.1, 0 17 13.7, 85.5, 0 18 13.7, 82
19 13.7, 85.5, 0 20 13.7, 86.1, 0 21 13.7, 84.1, 0 22 13.7, 79.5, 0 23 13.7, 72.5, 0 24 13.7, 63
25 13.7, 52.2, 0 26 13.7, 39.5, 0 27 13.7, 25.6, 0 28 13.7, 39.5, 0 29 13.7, 52.2, 0 30 13.7, 63
31 13.7, 72.5,0 32 13.7, 79.5,0 33 29.3, 94.5, 0 34 29.3, 80.5, 0 35 29.3, 64.1, 0 36 24.4, 85
**% [SCST3 - VERSION 99155 ##* *** 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE-CLASS I 3/8/00 ek 03/08
ol *** NATURAL GAS, PM CTs & COULING TOWER 32 DEG.F BASE LOAD btaiad 23:38:
**MODELOPTs: g PAGE
CONC RURAL FLAT DFAULT NOCMPL

**% DIRECTION SPECIFIC BUILDING DIMENSIONS ***

SOURCE ID: COOL3

IFV  BH BW WAK IFV BH BW WAK IFV BH BW WAK IFV  BH BW WAK IFV  BH BW WAK 1FV BH B
1 2.4, 95.4,0 2 24.4, 102.6, 0 3 13.7, 8.1,0 & 13.7, 79.5,0 5 13.7, 72.5,0 6 13.7, 63
7 13.7, 52.2,0 8 13.7, 39.5,0 9 13.7, 25.6, 0 10 13.7, 39.5,0 11 13.7, 52.2, 0 12 13.7, 63

13.7, 72.5,0 1 13.7, 79.5,0 15 13.7, 8.1, 0 16 13.7, 86.1, 0 17 13.7, 85.5,0 18 13.7, 8
9 13.7, 8.5, 0 20 13.7, 8.1, 0 21 13.7, 84.1,0 22 13.7, 79.5,0 23 13.7, 72.5,0 24 13.7, 63
25 13.7, 52.2,0 26 13.7, 39.5,0 27 13.7, 25.6, 0 28 13.7, 39.5,0 29 13.7, 52.2, 0 30 13.7, 63
31 13.7, 72.5,0 32 13.7, 79.5,0 33 29.3, 94.5,0 34 29.3, B0.5, 0 35 29.3, 64.1, 0 36 29.3, 45

SOURCE 1D: COOL4

IFV BH  BW WAK IFV BH BW WAK IFV BH BW WAK IFV  BH BW WAK IFV BH  BW WAK IFV BH B

1 29.3, 64.1, 0 2 2.4, 102.6, 0 3 13.7, 8.1, 0 4 13.7, 79.5,0 5 13.7, 72.5,0 6 13.7, 63

7 13.7, 52.2, 0 8 13.7, 39.5,0 9 13.7, 25.6,0 10 13.7, 39.5,0 11 13.7, 52.2, 0 12 13.7, 63

13 13.7, 72.5,0 14 13.7, 79.5,0 15 13.7, 8.1, 0 16 13.7, 86.1, 0 17 13.7, 8.5, 0 18 13.7, 82

19 13.7, 8.5,0 20.13.7, 8.1,0 21 13.7, 84.1,0 22 13.7, 79.5,0 23 13.7, 72.5,0 24 13.7, 63

25 13.7, 52.2,0 26 13.7, 39.5,0 27 13.7, 25.6, 0 28 13.7, 39.5,0 29 13.7, 52.2, 0 30 13.7, 63

31 13.7, 72.5,0 32 13.7, 79.5,0 33 13.7, 84.1,0 34 29.3, 80.5, 0 35 29.3, 4.1, 0 36 29.3, 45
SOURCE 1D: COOLS

IFV BH  BW WAK IFV BH  BW WAK IFV BH BW WAK.IFV B BW WAK IFV BH  BW WAK IFV BH B

1 29.3, 64.1, 0 2 29.3, 80.5,0 3 2.4, 106.7, 0 4 13.7, 79.5,0 5 13.7, 72.5,0 6 13.7, 63

7 13.7, 52.2, 0 8 13.7, 39.5,0 9 13.7, 25.6, 0 10 13.7, 39.5,0 11 13.7, 52.2, 0 12 13.7, 63

13 13.7, 72.5,0 14 13.7, 79.5,0 15 13.7, 8.1, 0 16 13.7, 8.1, 0 17 13.7, 8.5, 0 18 13.7, 82

19 13.7, 8.5,0 20 13.7, 8.1, 0 21 13.7, 8.1, 0 22 13.7, 79.5,0 23 13.7, 72.5,0 24 13.7, 63

25 13.7, 52.2,0 26 13.7, 39.5,0 27 13.7, 25.6, 0 28 13.7, 39.5,0 29 13.7, 52.2, 0 30 13.7, 63

31 3.7, 72.5,0 32 13.7, 79.5,0 33 13.7, 8.1, 0 34 13.7, 86.1,0 35 29.3, 64.1, 0 36 29.3, 45
SOURCE ID: COOL6

IFV BH BW WAK IFV BH BW WAK IFV BH BW WAK IFV BH BW WAK IFV BH BW WAK IFV BH B

1 13.7, 85.5, 0 2 13.7, 8.1,0 3 13.7, 84.1, 0 4 13.7, 79.5,0 5 13.7, 72.5, 0 6 13.7, 63

7 13.7, 52.2,0 8 13.7, 39.5,0 9 13.7, 25.6,0 10 13.7, 39.5, 0 11 13.7, 52.2, 0 12 13.7, 63

3 13,7, 72.5,0 14 13.7, 79.5,0 15 13.7, 84.1, 0 16 13.7, 8.1, 0 17 13.7, 8.5, 0 18 13.7, 82

9 13.7, 8.5, 0 20 13.7, 8.1, 0 21 13.7, 8.1, 0 22 13.7, 79.5,0 23 13.7, 72.5,0 24 13.7, 63

25 13.7, 52.2,0 26 13.7, 39.5,0 27 13.7, 25.6,0 28 13.7, 39.5,0 29 13.7, 52.2, 0 30 13.7, 63

31 13.7, 72.5,0 32 29.3, 105.6, 0 33 29.3, 94.5, 0 34 29.3, 80.5, 0 35 29.3, 64.1, 0 36 24.4, B5
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LD6059  HIGH 1ST HIGH VALUE IS 0.51564 ON B7022708: AT ( 343700.00, 3178300.00, 0.00,
LD6095  HIGH 1ST HIGH VALUE 1S 0.52611 ON 87022708: AT ( 343700.00, 3178300.00, 0.00,
BSPD95 HIGH 1ST HIGH VALUE 1S 0.44008 ON 87022708: AT ( 343700.00, 3178300.00, 0.00,
*** RECEPTOR TYPES: GC = GRIDCART

GP = GRIDPOLR

DC = DISCCART

DP = DISCPOLR

BD = BOUNDARY

**% [SCST3 - VERSION 99155 *+* *** 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE-CLASS I 3/8/00
**% NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS X 3 TEMP; PA & DB

**MODELOPTS:
CONC RURAL FLAT DFAULT
**%* THE SUMMARY OF HIGHEST 3-HR RESULTS ***
** CONC OF GEN IN (MICROGRAMS/CUBIC-METER) badad
DATE

GROUP 1D AVERAGE CONC (YYMMDDHH) RECEPTOR (XR, YR, ZELEV, ZFLAG)
BASE32  HIGH 1ST HIGH VALUE IS 0.68784 ON 87022706: AT ¢ 342400.00, 3180600.00, 0.00,
BASES9 HIGH 1ST HIGH VALUE 1S 0.71065 ON B7022706: AT ( 342400.00, 3180600.00, 0.00,
BASEQS HIGH 1ST HIGH VALUE IS 0.75019 ON 87022706: AT ¢ 342400.00, 3180600.00, 0.00,
LD7532 HIGH 1ST HIGH VALUE 1S 0.75289 ON 87022706: AT ¢ 342400.00, 3180600.00, 0.00,
LD7559 HIGH 1ST HIGH VALUE IS 0.76930 ON 87022706: AT ( 342400.00, 3180500.00, 0.00,
LD7595 HIGH 1ST HIGH VALUE 1S 0.79167 ON B87022706: AT ¢ 342400.00, 3180600.00, 0.00,
LD6032  HIGH 1ST HIGH VALUE IS 0.82921 ON 87022706: AT ( 342400.00, 3180600.00, 0.00,
LD6059  HIGH 1ST HIGH VALUE IS 0.84106 ON 87022706: AT ¢ 342400.00, 3180600.00, 0.00,
LD6095  HIGH 1ST HIGH VALUE 1S 0.85910 ON 87022706: AT ¢ 342400.00, 3180600.00, 0.00,
BSPD95  HIGH 1ST HIGH VALUE 1S 0.71065 ON 87022706: AT ( 342400.00, 3180600.00, 0.00,
*+* RECEPTOR TYPES: GC = GRIDCART

GP = GRIDPOLR

DC = DISCCART

DP = DISCPOLR

BD = BOUNDARY

wk® ISCST3 - VERSION 99155 o+ *#% 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE-CLASS 1 3/8/00
*#% NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS X 3 TEMP; PA & DB

**MODELOPTs:
CONC RURAL  FLAT DFAULT
**% THE SUMMARY OF HIGHEST 1-HR RESULTS ***
*#% CONC OF GEN IN (MICROGRAMS/CUBIC-METER) i)
DATE

GROUP 1D AVERAGE CONC C(YYMMDDHH) RECEPTOR (XR, YR, ZELEV, ZFLAG)
BASE32  HIGH 1ST HIGH VALUE 1S 1.32436 ON 87081701: AT ¢ 340300.00, 3165700.00, 0.00,
BASE59  HIGH 1ST HIGH VALUE 1S 1.35758 ON B7081701: AT ¢ 340300.00, 3165700.00, 0.00,
BASEDS  HIGH 1ST HIGH VALUE IS 1.46475 ON 87081701: AT ( 340300.00, 3165700.00, 0.00,
LD7532 HIGH 1ST HIGH VALUE IS 1.47277 OM 87081701: AT ¢ 340300.00, 3165700.00, 0.00,
LD7559 HIGH 1ST HIGH VALUE 1S 1.52190 own 87081701: AT ¢ 340300.00, 3165700.00, 0.00,
LD7595  HIGH 1ST HIGH VALUE IS 1.58982 ON 87081701: AT ¢ 340300.00, 3165700.00, 0.00,
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0.00) OC NA
0.00) DC NA
0.00) DC NA
Ty 03/0
i 23:36

PAGE

NOCMPL

NETWO

OF TYPE GRID-
0.00) DC NA
0.00) DC NA
0.00) DC NA
0.00) DC NA
0.00) oC NA
0.00) DC NA
0.00) DC NA
0.00) DC NA
0.00) DC NA
0.00) DC NA
waw 03/0
o 23:36

PAGE

NOCMPL

NETWO

OF TYPE GRID-
0.00) DC NA
0.00) DC NA
0.00) DC WA
0.00) DC WA
0.00) oC NA
0.00) DC NA
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SO BUILDWID BSPD32B-BSPD95B 113.44 105.56 94.46 33.65 32.66 30.48
W

SO BUILDHGT COOL1 13.72 13.72 13.72 13.72 13.72 13.72
SO BUILDHGT COOL1 13.72 13.72 13.72 13.72 13.72 13.72
ILDHGT COOL1 13.72 13.72 13.72 13.72 13.72 13.72
wuunm cooL1 13.72 13.72 15.72 13.72 13.72 13.72
ILDHGT coOL1 13.72 13.72 13.72" 13.72 13.72 13.72

SO BUILDHGT COOL1 13.72 29.26 29.26 29.26 29.26 24.38
SO BUILDWID COOL1 85.49 86.09 B84.07 79.50 72.51 63.32
SO BUILDWID COOL1 52.21 39.50 25.60 39.50 52.21 63.32
S0 BUILDWID COOL1 72.51 79.50 B84.07 B6.09 85.49 82.30
SO BUILDWID COOL1 85.49 86.09 B4.07 79.50 72.51 63.32
SO BUILDWID COOL1 52.21 39.50 25.60 39.50 52,21 63.32
SO BUILDWID COOL1 72.51 105.56 94.46 80.49 64.08 B85.34
SO BUILDHGT COOL2 24.38 13.72 13.72 13.72 13.72 13.72
SO BUILDHGT COOL2 13.72 13.72 13.72 13.72 13.72 13.72
SO BUILDHGT COOL2 13.72 13.72 13.72 13.72 13.72 13.72
SO BUILDHGT COOL2 13.72 13.72 13.72 13.72 13.72 13.72
SO BUILDHGT COOL2 13.72 13,72 13.72 13.72 13.72 13.72
SO BUILDHGT COOL2 13.72 13.72 29.26 29.26 29.26 24.38
SO BUILDWID COOL2 95.43 86,09 84.07 79.50 72.51 63.32
SO BUILDWID COOL2 52.21 39.50 25.60 39.50 52.21 63.32
SO BUILDWID COOL2 72.51 79.50 84.07 B6.09 85.49 82.30
SO BUILDWID COOL2 85.49 B6.09 B84.07 79.50 72.51 63.32
SO BUILDWID COOL2 52.21 39.50 25.60 39.50 52.21 63.32
SO BUILDWID COOL2 72.51 79.50 94.46 B0.49 64.08 B5.34
SO BUILDHGT COOL3 24.38 7 24.38 13.72 13.72 13.72 13.72
SO BUILDHGT COOL3 13.72  13.72 13.72 13.72 13.72 13.72
SO BUILDHGT COOL3 13.72  13.72 13.72 13.72 13.72 13.72
SO BUILDHGT COOL3 13.72 13.72 13.72 13.72 13.72 13.72
SO BUILDHGT COOL3 13.72 13,72 13.72 13.72 13.72 13.72
SO BUILDHGT COOL3 13.72  13.72 29.26 29.26 29.26 29.26
SO BUILDWID COOL3 95.43 102.61 84.07 79.50 T72.51 63.32
SO BUILDWID COOL3 52.21 39.50 25.60 39.50 52.21 63.32
ILDWID COOL3 72.51 79.50 84.07 B86.09 B85.49 B82.30
ILDWID COOL3 B5.49 B6.09 84.07 79.50 72.51 63.32
BUILDWID COOL3 52.21 39.50 25.60 39.50 52.21 63.32
SO BUILDWID COOL3 72.51 79.50 94.46 80.49 64.08 45.72

SO BUILDHGT CoOL4
SO BUILDHGT COOL4
SO BUILDHGT COOL4
SO BUILDHGT COOL4
SO BUILDHGT COOL4
BUILDHGT COOL4
SO BUILDWID COOL4
SO BUILDWID COOL4
SO BUILDWID COOL4
SO BUILDWID COOL4
SO BUILDWID COOL4
SO BUILDWID COOL4
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SO BUILDHGT COOL5
SO BUILDHGT COOL5
SO BUILDHGT COOL5
SO BUILDHGT COOL5
SO BUILDHGT COOL5
SO BUILDHGT COOL5
SO BUILDWID COOLS
SO BUILDWID COOLS
SO BUILDWID COOLS
SO BUILDWID COOLS
SO BUILDWID COOLS
SO BUILDWID CoOLS
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ILDHGT COOL6 13.72 13.72 13.72 13.72 13.72 13.72
ILDHGT COOL& 13.72 13.72 13.72 13.72 13.72 1372
BUILDHGT COOL& 13.72 13.72 13.72 13.72 13.72 13.72
SO BUILDHGT CoOLé 13.72 13.72 13.72 13.72 13.72 13.72
SO BUILDHGT cooOLé 13.72 13.72 13.72 13.72 13.72 ‘13.72
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SO BUILDHGT
SO BUILDWID
SO BUILDWID
SO BUILDWID
O BUILDWID
S0 BUILDWID
SO BUILDMWID

SO BUILDHGT
SO BUILDHGT
SO BUILDHGT
SO BUILDHGT
SO BUILDHGT
SO BUILDHGT
SO BUILDWID
SO BUILDWID
SO BUILDWID
SO BUILDWID
SO BUILDWID
SO BUILDWID

SO BUILDHGT
SO BUILDHGT
SO BUILDHGT
SO BUILDHGT
SO BUILDHGT
SO BUILDHGT
SO BUILDWID
SO BUILDWID
SO BUILDWID
SO BUILDWID
SO BUILDWID
SO BUILDWID

"0 BUILDHGT

0 BUILDHGT
SO BUILDHGT
SO BUILDHGT
SO BUILDHGT
SO BUILDHGT
SO BUILDWID
SO BUILDWID
SO BUILDWID
SO BUILDWID
SO BUILDWID
S0 BUILDWID

SO BUILDHGT
SO BUILDHGT
SO BUILDHGT
SO BUILDHGT
SO BUILDHGT
SO BUILDHGT
SO BUILDWID
SO BUILDWID
SO BUILDWID
SO BUILDWID
SO BUILDWID
SO BUILDWID
"

SO EMISUNIT
SO SRCGROUP
SO SRCGROUP
"

SO FINISHED

RE STARTING
€ DISCCART
JE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART
RE DISCCART

CooL6 13.712  29.26
CooLé 85.49 86.09
CooLé 52.21 39.50
COOL6 72.51  79.50
CooLé 85.49 B86.09
CooLé 52.21 39.50
CooLé 72.51 105.56
cooL7 24.38 13.72
cooL? 13.72  13.72
cooL7 13.72  13.72
cooL7 13.72 13.72
cooL7 13.72 13.72
cooL7 13.72 13.72
cooL7 95.43 86.09
cooL7 52.21 39.50
cooL7 72.51  79.50
CooL7 B5.49 86.09
cooL7 52.21 39.50
CooL7 72.51  79.50
cooLs 24.38 13.72
cooLs 13.72  13.72
cooLs 13.72 13.72
CooL8 13.72  13.72
cooLs 13.72 13.72
CooL8 13.72 13.72
cooLs 95.43 86.09
cooLs 52.21 ° 39.50
cooL8 72.51  79.50
cooLs 85.49 86.09
cooLs 52.21  39.50
cooLs 72.51  79.50
cooLe 29.26 24.38
cooL9 13.72  13.72
CooL9 13.72 13.72
CooL9 13.72 13.72
CooLS 13.72 13.72
cooL9 13.72 13.72
CooL? 64.08 102.61
CooLY 52.21  39.50
CooL? 72.51  79.50
CooL9 85.49 B86.09
COOL9 58.10 37.24
cooL9 72.51  79.50
CooL10 29.26. 29.26
cooL10 13.72 13.72
CooL10 13.72 13.72
cooL10 13.72 13.72
CooL10 13.72 13.72
CooL10 13.72 13.72
CooL10 64.08 80.49
CoOL10 52.21  39.50
CooL10 72.51  79.50
CooL10 B5.49 86.09
CoOL10 52.21 39.50
CooL10 72.51 79.50
-100000E+07 (GRAMS/SEC)

COOL  COOL1-cooL10

ALL

340300 3165700

340300 3167700

340300 3169800

340700 3171900

342000 3174000

343000 3176200

SHRRRY
223333k

]
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RERYEE TS
S23RINIIN

£
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2
£
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D

S23322NANNIN

ERRRRREE RS TS

13.72

3239333

RRRROARG

29.26
79.50
39.50
86.09
79.50
39.50

© 80.49

13.72
13.72
13.72
13.72
13.72
29.26
79.50
39.50
86.09
79.50
39.50
80.49

13.72
13.72
13.72
13.72
13.72
29.26
79.50
39.50
86.09
79.50
39.50
80.49

13.72
13.72
13.72
13.72
13.72
13.72
79.50
39.50
86.09
79.50
39.50
86.09

(MICROGRAMS/CUBIC-METER)

29.26
72.51
52.21
85.49
72.51
52.21
64.08

13.72
13.72
29.26
72.51
52.21
85.49
72.51
52.21
64.08

24.38
63,32
63.32
82.30
63,32
63.32
85.34

29.26
63.32
63.32
82.30
63.32
63,32
45,72
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87 01 01 15 132.0 7.20 288.2 4 1288.0 1288.0  0.0000 0.0 0.0000 0 0.00
87 01 01 16 134.0 7.72 289.3 4  1288,0 1288.0 0.0000 0.0 0.0000 0 0.00
87 01 01 17 141.0 7.20 288.2 4  1288.0 1288.0  0.0000 0.0 0.0000 0 0.00
87 01 01 18 137.0 5.14 287.6 5  1286.4 1238.1  0.0000 0.0 0.0000 O 0.00
7 01 01 19 144.0 3.60 286.5 5 1281.2 1078.6  0.0000 0.0 0.0000 0 0.00
370101 20 117.0 2.06 285.4 6 1276.0 919.0  0.0000 0.0 0.0000 0 0.00
87 01 01 21 110.0 1.54 284.8 7 1270:9 759.5 0.0000 0.0 0.0000 0 0.00
87 01 01 22 112.0 0.00 283.7 7 1265.7 600.0  0.0000 0.0 0.0000 0 0.00
87 01 01 23 120.0 2.57 283.7 &  1260.5 440.5  0.0000 0.0 0.0000 0 0.00
87 01 01 24 130.0 1.54 282.6 7  1255.4 281.0 0.0000 0.0 0.0000 0 0.00
wx% NOTES: STABILITY CLASS 1=A, 2=B, 3=C, 4=D, 5=E AND 6=F.
FLOW VECTOR IS DIRECTION TOWARD WHICH WIND 1S BLOWING.
*** [SCST3 - VERSION 99155 ***  *¥* 1087 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE-CLASS I 3/8/00 ool 03/08
*** NATURAL GAS, PM10, BASED ON 100% LOAD 95 DEG.F- /W DUCT FIRING ek 23:39:
**MODELOPTS: PAGE
CONC RURAL FLAT DFAULT NOCMPL
**% THE SUMMARY OF MAXIMUM PERIOD ( 8760 HRS) RESULTS ***
** CONC OF GEN IN (MICROGRAMS/CUBIC-METER) o
NETWORK
GROUP ID AVERAGE CONC RECEPTOR (XR, YR, ZELEV, ZFLAG) OF TYPE GRID-ID
cooL 1ST HIGHEST VALUE 1S 0.00018 AT ( 340300.00, 3165700.00, 0.00, 0.00) DC NA
2ND HIGHEST VALUE IS 0.00017 AT ¢ 340300.00, 3167700.00, 0.00, 0.00) DC NA
3RD HIGHEST VALUE IS 0.00016 AT ¢ 340300.00, 3169800.00, 0.00, 0.00) oC NA
4TH HIGHEST VALUE IS 0.00014 AT ¢ 342000.00, 3174000.00, 0.00, 0.00) DC NA
STH HIGHEST VALUE 1S 0.00014 AT ¢ 340700.00, 3171900.00, 0.00, 0.00) ©OC NA
6TH HIGHEST VALUE IS 0.00014 AT ¢ 343000.00, 3176200.00, 0.00, 0.00) DC NA
TTH HIGHEST VALUE IS 0.00013 AT ( 343700.00, 3178300.00, 0.00, 0.00) DC NA
8TH HIGHEST VALUE 1S 0.00013 AT ( 334000.00, 3183400.00, 0.00, 0.00) DC NA
9TH HIGHEST VALUE 1S 0.00013 AT ( 342400.00, 3180600.00, 0.00, 0.00) DC NA
10TH HIGHEST VALUE IS 0.00012 AT ¢ 336500.00, 3183400.00, 0.00, 0.00) DC NA
ALL 1ST HIGHEST VALUE 1S 0.00435 AT ¢ 340300.00, 3165700.00, 0.00, 0.00) DC NA
2ND HIGHEST VALUE 1S 0.00415 AT ( 340300.00, 3167700.00, 0.00, 0.00) DC NA
3RD HIGHEST VALUE 1S 0.00385 AT ¢ 340300.00, 3169800.00, 0.00, 0.00) DC NA
4TH HIGHEST VALUE IS 0.00366 AT ( 343000.00, 31746200.00, 0.00, 0.00) DC NA
STH HIGHEST VALUE 1S 0.00362 AT ¢ 342000.00, 3174000.00, 0.00, 0.00) DC NA
6TH HIGHEST VALUE IS 0.00358 AT ( 340700.00, 3171900.00, 0.00, 0.00) DC NA
7TH HIGHEST VALUE 1S 0.00355 AT ( 343700.00, 3178300.00, 0.00, 0.00) oC NA
8TH HIGHEST VALUE 1S 0.00342 AT ( 342400.00, 3180600.00, 0.00, 0.00) ©oC NA
9TH HIGHEST VALUE 1S 0.00333 AT ( 336500.00, 3183400.00, 0.00, 0.00) DC NA
10TH HIGHEST VALUE IS 0.00331 AT ¢ 339000.00, 3183400.00, 0.00, 0.00) DC NA
*** RECEPTOR TYPES: GC = GRIDCART
GP = GRIDPOLR
DC = DISCCART
DP = DISCPOLR
BD = BOUNDARY
*&% ]SCST3 - VERSION 99155 **%  w#% 1087 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE-CLASS I 3/8/00 o 03/08
w** NATURAL GAS, PM10, BASED ON 100% LOAD 95 DEG.F- /W DUCT FIRING *he 23:39:
*MODELOPTS: PAGE
CONC RURAL FLAT DFAULT NOCMPL
*%* THE SUMMARY OF HIGHEST 24-HR RESULTS ***
** CONC OF GEN IN (MICROGRAMS/CUBIC-METER) bkl
DATE NETWOR
GROUP 1D AVERAGE CONC (YYMMDDHH) RECEPTOR (XR, YR, ZELEV, ZFLAG) OF TYPE GRID-1
~00L HIGH 1ST HIGH VALUE IS 0.00469c ON 87022724: AT ( 343700.00, 3178300.00, 0.00, 0.00) ©DC NA
ALL HIGH 1ST HIGH VALUE IS 0.09672c ON B7022724: AT ( 343700.00, 3178300.00, 0.00, 0.00) oC NA

*** RECEPTOR TYPES:

GC = GRIDCART
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+ + + B +
3680 3680 3680 2550 2550
+ +

+ + +
2450 2450 2450 2550 2550
+ + +

+

+
2450 2450 2450 2550 2550
+ + +

+
2100 2100 2100 2550 2550 I
+ +

+ + +
2100 2100 2100 2550 2550
+ + + + +

1770 1770 1770 1770 1770

e B S B e S G S

Nearest surface station no. to each grid point NEARS

Multiply all values by 10 ** -3

28 1 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 2000
1 + + + +

+ + + + + - + + +
27 1 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 2000
+ + + + + + + + + + + “+ + + +

I + +
26 1 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 2000 2000
+ + + + + + + + + + + + + + +* +
25 1 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 2000 2000
+ + + + + + + + + +
4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 2000 2000 2000
¥ +

- - + + . + + + + -
4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 2000 2000 2000
+ + + + +

24
23

- + + + - +
22 1 1000 4000 4000 4000 4000 4000 4000 400C 4000 4000 4000 4000 4000 4000 4000 4000 3000 3000 2000 2000
+ +

- + + . + + + + .
21

20

o
18

+ + +
1000 1000 1000 1000 1000 1000 1000 4000 4000 4000 4000 4000 4000 4000 3000 3000 3000 3000 3000 3000
+ - + + ' + + * + + + +

+ + + + + + +

1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 3000 3000 3000 3000 3000 3000

+ + + + + + + + + + + + + + +

1000 1000 1000 1000 41000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 3000 3000 3000 3000 3000
+ + + + + + + + + + +

1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 3000 3000 3000 3000 3000
+ + + + + + +

+
17 1 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 3000 3000 3000 3000 3000

+ + + + + + + + +* + + + + +

+ R
1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 3000 3000 3000 3000
+ - + + + + + + - + +

16

- 0 - + +
15 1 1000 1000 1000 1000 1000 1000 41000 1000 1000 1000 1000 1000 1000 1000 1000 3000 3000 3000 3000 3000
+ +

+ + + + +

4 + + + + + + K
14 1 1000 1000 1000 1000 1000 1000 1000 1000 1000 1002 1000 1000 1000 1000 1000 1000 3000 3000 3000 3000
+ +

1
1
1
I
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 + + + + + + * + 1 + + + + +
13 1 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 3000 3000 3000
1 + + + + + + + +
121
1
|
1
I
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1

+ + + + + +
1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 3000 3000
+ + + +

+ + + + + +

+
1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 3000 3000
M .

+ + + + + + + +

1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 3000 3000

1"
10

+* +* + + + + + * + + + + + + + + * +

K B
1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 3000
+ + - - + - - . +

+ +
1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 3000
- + + + - + + + + + + + +

+
1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000
+* + + + + + + + + i+ + + + + + + +* +
1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000
+ + + + + + + + + * + + + + + + +
1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 6000 6000 6000
* i

+ + +
1000 1000 1000 1000 1000 1000 1000 1000 1000 101::)0 1000 1000 1000 1000 1000 6000 6000 6000 6000 6000
+ ¥

W s~ 1 0N W0
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Top 'n' table for 1-hr averages

(L1TOPN) -- Default: F ! L1TOPN = F |
Top 'n' table for 3-hr averages

(L3TOPN) -- Default: F 1| L3TOPN = F !
Top 'n' table for 24-hr averages
(L24TOPN) -- Default: F | L24TOPN = F ) .
Top 'n' table for NAVG-hr averages
(LNTOPN) -- Default: F ! LNTOPN = F !
Top 'n' table for length of run averages
(LRAVG) -- Default: F ! LRAVG = T |
Output Units
Units for ALl Output (IPRTU) -- Default: 1 | IPRTU= 3 |
for for
Concentration Deposition
1= g/m**3 g/m**2/s
2= mg/m**3 mg/m**2/s
3= ug/m**3 ug/m**2/s
4 = ng/m**3 ng/m**2/s
5= Odour Units

Visibility: extinction expressed in 1/Mega-meters (IPRTU is ignored)

Threshold Exceedance control
---------------------------- -- Default: -1.0

Counts Will be tabulated for each average that
exceeds a specified non-negative threshold (output units).

Threshold for 1-hr averages  (THRESH1) ! THRESH1
Threshold for 3-hr averages  (THRESH3) | THRESH3
Threshold for 24-hr averages (THRESH24) ! THRESH24
Threshold for NAVG-hr averages (THRESHN) ! THRESHN

"
sy
.
(=]
- -

nownn
"
—_
.
o

Selected Day (Echo) Output Control .
---------------------------------- -- Default: F
Output 1-hr averages for selected days (LECH1) ! LECH1
Output 3-hr averages for selected days (LECH3) ! LECH3
Output 24-hr averages for selected days (LECH24) | LECH24
Output NAVG-hr averages for selected days (LECHM) | LECHN
Output selected information for debugging (LDEBUG) ! LDEBUG

LU LR (O )
e T ]
e

Days selected for output IECHO(366)-- Default: 366*0
| TECHO = 366%0 1|
(366 values must be entered)

Plot Output Options ) -

Plot files can be created for selected Top-n, Exceedance and Echo
tables selected above. Two formats for these files are available,
DATA and GRID. In the DATA format, results at all receptors are
listed along with the receptor location [x,y,vall,val2,...].

In the GRID format, results at only gridded receptors are written,
using a compact representation. The gridded values are written in
rows (x varies), starting with the most southern row of the grid.
The GRID format is given the .GRD extension, and includes headers
compatible with the SURFER(R) plotting software.

A plotting and analysis file is also created for the daily peak
visibility sumary output, in DATA format only.

Generate Plot-File Output  (LPLT) -- Default: F | LPLT = F !

Write Top-n files in GRID format?
(LTGRD) -- Default: F | LTGRD = F |

(LXGRD) -- Default: F | LXGRD = F !
Write Echo files in GRID format?
(LEGRD) -- Default: F | LEGRD = F |

Write Exceedance files in GRID format? .

Page: 4
























A:\postpmi0.lst 3/10/00 6:59AM
1END!

CALPOST Control File Input Summary -----==-<--=-==c=sss====ox

Replace run data with data in Puff file 1=Y: 0
Run starting date -- year: 90

month: 1

6

6

day:
Julian day:
hour ending(0-23): 0
Run length (hours): 8516
Species: PM10

Every hour of data processed -- NREP = 1

Concentration & scaling factors
Layer of processed data: 1
(>0 = concentrations, -1 = dry fluxes, -2 = wet fluxes)
Multiplicative scaling factor: 0.0000E+00
Additive scaling factor: 0.0000E+00
Hourly background concentrations used?: F

Receptor information
Gridded receptors processed?: F
Discrete receptors processed?: T
CTSG Complex terrain receptors processed?: F

Discrete Receptors Processed

(ALl Discrete Receptors are Used)
Visibility Processing is NOT Selected

Averaging time & TOP 50 table control
User-specified averaging time (NAVG hours):
Top 50 table for 1-hr averages:
Top 50 table for 3-hr averages:
Top 50 table for 24-hr averages:
Top 50 table for NAVG-hr averages:
Top 50 table for length of run averages:

-, —mmOo

Top "n*" table control
Number of "top" values at each receptor: 2
Specific ranks of “top" values reported: 1 2

_Top "n* table for 1-hr averages:

Top "n* table for 3-hr averages:

Top "n" table for 24-hr averages:

Top "n* teble for NAVG-hr averages:

Top "n" table for length of run averages:

-m=-mTm

Units requested for output: (ug/m**3)

Threshold Exceedance control
Exceedances of a specified value will be counted for --

Output options
Plot files created:

Output 1-hr averages for selected days
Output 3-hr averages for selected days
Output  24-hr averages for selected days
Output NAVG-hr averages for selected days:
Output selected information for debugging:

. ae W
b e B B B B |

Days selected for output tables .
0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000
0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000
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Run Title: .
CALPINE OSPRAY REGIONAL HAZE ANALYSIS, SO4 2/6/00
RECEPTORS AT CHASSAHOWITZKA NWA, 24-HOUR AVERAGING TIME, CALPOST
2 SIMPLE-CYCLE NATURAL GAS FIRED CTs AT BASE LOAD, 32 DEGREES + COOLING TOWER

INPUT GROUP: 1 -- General run control parameters

Option to run all periods found

in the met. file(s) (METRUN) Default: 0 | METRUN = 0 |
METRUN = 0 - Run period explicitly defined below
METRUN = 1 - Run all periods in CALPUFF data file(s)
Starting date: Year (ISYR) -- No default 1 ISYR = 90 |
(used only if Month (ISMO) -- No default ! ISMO = 1 ¢
METRUN = 0) Day (ISDY) -- No default 1 1sDY = 6 1
Hour (ISHR) -- No default 1 ISHR = 0 !
Number of hours to process (NHRS) -- No default | NHRS = 8616 !
Species to process (ASPEC) -- No default | ASPEC = S04 |
(ASPEC = VISIB for visibility processing)
Process every hour of data?(NREP) -- Default: 1 | NREP = 1 |
(1 = every hour processed,
2 = every 2nd hour processed,
5 = every 5th hour processed, etc.)
Concentration and scaling factors
Layer/deposition code (ILAYER) ~-- Default: 1 | ILAYER = 1 1|
'1' for CALPUFF concentrations,
'-1' for dry deposition fluxes,
1-2' for wet deposition fluxes.
Scaling factors of the form: -- Defaults: 1A= 0.0 1
X(new) = X(old) * A + B A=0.0 I 8= 0.0 1
(NOT applied if A =B = 0.0) B = 0.0
Add Hourly Background Concentrations?
(LBACK) ~-- Default: F | LBACK = F I b

Receptor information

....................

Gridded receptors processed? (LG) -- Default: F 1 LG =F 1|

Discrete receptors processed? (LD) -- Default: F 1 LD =T 1|

CTSG Complex terrain receptors processed? -
(LCT) -~ Default: F 1 LCT =F !

--Select range of DISCRETE receptors (only used when LD = T):
Select ALL DISCRETE receptors by setting NDRECP flag to -1;
OR

Select SPECIFIC DISCRETE receptors by entering a flag (0,1) for each
0 = discrete receptor not processed
1 = discrete receptor processed
using repeated value notation to select blocks of receptors:
23*1, 15*0, 12*1
Flag for all receptors after the last one assigned is set to 0
(NDRECP) -- Default: -1

! NDRECP = -1 !

--Select range of GRIDDED receptors (only used when LG = T):

Page: 1
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- PATH RH adjustment applied to modeled sulfate and nitrate
Hour excluded if measurement invalid (missing, interference,

or large RH)
- Receptor-hour excluded if RH>RHMAX

- Receptor-day excluded if fewer than 6 valid receptor-hours

Additional inputs used for MVISBK = 1:

Background Llight extinction (1/Mm)
(BEXTBK) -- No default | BEXTBK
Percentage of particles affected by relative humidity
(RHFRAC) -- No default | RHFRAC

Additional inputs used for MVISBK = 2,3:

Background extinction coefficients are computed from monthly

CONCENTRATIONS of esmmonium sulfate (BKSO4), ammonium nitrate (BKNO3),
coarse particulates (BKPMC), organic carbon (BKOC), soil (BXSOIL), and

elemental carbon (BKEC). Month 1 is January.

(ug/m**3)
(BKSD4) ~-- No defsault ! BKSo4 = 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0 !
(BKNDO3) =-- No default ! BkNO3 = 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0,0 !
(BKPMC) -- No default ! BKPMC = 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0 !
(BKOC) -- No default ! BKOC = 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0 !
(BKSOIL) -- No default 1 BKSOIL= 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0 !
(BKEC) -- No default ! BKEC = 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0 !

-
-

Additional inputs used for MVISBK = 2,3,5:

Extinction due to Rayleigh scattering is added (1/Mm)

(BEXTRAY) -- Default: 10.0 ! BEXTRAY = 0.0 !

User-specified averaging time

(HAVG) -- Default: 0 1 NAVG
Top 50 table for 1-hr averages

(L1750) -- pefault: T 1 L1750
Top 50 teble for 3-hr averages

(L3750) -- pefault: T ! L3150
Top 50 table for 24-hr averages

(L24T50) -- pefault: T 1 L24T50

Top 50 table for NAVG-hr averages

(LNT50) -- pefault: F I LNT50
Top 50 table for length of run averages

(LRT50) -- Default: T | LRTS0

TOP *n' Table control

Number of 'Top' values at each receptor

(NTOP) -- Default: 4 ! NTOP =
(NTOP must be <= §)

Specific ranks of 'Top' values reported (NTOP values must be entered)
1,2

(1TOP(4) array) -- Default: 1 ITOP =
1,2,3,4

Page: 3
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Top 'n' table for 1-hr averages !
=

(L1TOPN) -~ Default: F | LITOPN =F |
Top 'n' table for 3-hr averages !
(L3TOPN) -- Default: F I L3TOPN = F !
Top 'n' table for 24-hr averages :
(L24TOPN) -- Default: F ! L24TOPN = T !
Top 'n* table for NAVG-hr averages 3
(LNTOPN) -- Default: F | LNTOPN = F |
Top 'n' table for length of run averages
(LRAVG) -- Default: F ! LRAVG = F |
Output Units
Units for ALl Output (IPRTU) -~ Default: 1 | IPRTU= 3 |
for for
Concentration Deposition
1= g/m**3 g/m**2/s
2= mg/m**3 mg/m**2/s
I= ug/m**3 ug/m**2/s
4 = ng/m**3 ng/m**2/s |
5= odour Units

Visibility: extinction expressed in 1/Mega-meters (IPRTU is iignored)

Threshold Exceedance control
-------------------------- -- Default: -1.0

Counts will be tabulated for each average that
exceeds a specified non-negative threshold (output units).

Threshold for 1-hr averages (THRESH1) | THRESH1 = -1.0 |
Threshold for 3-hr averages (THRESH3) | THRESH3 = -1.0 !
Threshold for 24-hr averages (THRESH24) | THRESH24 = -1.0 |
Threshold for NAVG-hr averages (THRESHN) ! THRESHN = -1.0 !
Selected Day (Echo) Output Control
------- sesc--ssscscssccrsasmanaa -- Default: F
Output 1-hr averages for selected days (LECH1) I LECH1 =
Output 3-hr averages for selected days (LECH3) ! LECH3 =
Output 24-hr averages for selected days (LECH24) | LECH24 =

Output NAVG-hr averages for selected days (LECHN) | LECHN =
Output selected information for debugging (LDEBUG) ! LDEBUG =

Days selected for output IECHO(366)-- Default: 366*0

1 IECHO = 366*0 |

(366 values must be entered)

Plot Output Options

Plot files can be created for selected Top-n, Exceedance and Echo
tables selected above. Two formats for these files are available,
DATA and GRID. In the DATA format, results at all receptors are
listed along with the receptor location [x,y,vall,val2,...].

In the GRID format, results at only gridded receptors are written,
using a compact representation. The gridded values are written in
rows (x varies), starting with the most southern row of the igrid.
The GRID format is given the .GRD extension, and includes headers
compatible with the SURFER(R) plotting software.

A plotting and analysis file is also created for the daily peak
visibility summary output, in DATA format only. '

Generate Plot-File Output  (LPLT) -- Default: F | LPLT =F |

Write Top-n files in GRID format? i
(LTGRD) -- Defeult: F | LTGRD = F |

Write Exceedance files in GRID format? :

(LXGRD) -- Default: F ! LXGRD = F 1
Write Echo files in GRID format?
(LEGRD) -- Default: F ! LEGRD = F |

|
Page: 4 ‘
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1ENDI

CALPOST Control File Input Summary

Replace run data with data in Puff file 1=Y: 0
Run starting date -- year: 90
month: 1
day: 6
Julien day: 6
hour ending(0-23): 0
Run length (hours): 86
Species: S04

Every hour of data processed -- NREP = 1

Concentration & scaling factors

Layer of processed data:

(>0 = concentrations, -1 = dry fluxes, -2 = wet fluxes)
Multiplicative scaling factor: 0.0000E+00
Additive scaling factor: 0.0000E+00

Hourly background concentrations used?:

Receptor information

Gridded receptors processed?:
Discrete receptors processed?:
CTSG Complex terrain receptors processed?:

Discrete Receptors Processed

(All Discrete Receptors are Used)

Visibility Processing is NOT Selected

Averaging time & TOP 50 table control

Top

User-specified averaging time (MAVG hours):
Top 50 table for 1-hr averages:

Top 50 table for 3-hr averages:

Top 50 table for 24-hr averages:

Top 50 table for NAVG-hr averages:

Top 50 table for length of run averages:

"n" table control
Number of "top" values at each rcceptor:
Specific ranks of "top" values reported:

Top "n" table for 1-hr averages:
Top “n" table for 3-hr averages:

F

F
T
F

F
F

Top "n" table for 24-hr averages: T

Top "n" table for NAVG-hr averages:
Top "n* table for length of run averages:

Units requested for output:  (ug/m**3)

Threshold Exceedance control

Exceedances of a specified value will be counted for --

Output options

Plot files created:
Output 1-hr averages for selected days:
Output 3-hr averages for selected days:
Qutput  24-hr averages for selected days:
Output NAVG-hr averages for selected days:
Output selected information for debugging:

Days selected for output tables

0000000000 0000000000 0000000000 0000000000 0000000000 (0000000000 0000000000 0000000000 0000000000 000000000
0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 000000000

F
F

R e B B B B |

1

TM-TTMOo

2

16

2
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90 351 23 ¢ 0, 8 D
90 351 3 ¢ 0, 13) D
90 351 23 ¢ 0, 12) D
90 351 23 ¢ 0, 11 »
90 333 23 ¢ 0, 5 D
90 45 3 €0, .2 D
9 202 23 0, 5 D
9 202 23 ¢ 0, 6 D
90 351 23 ¢ 0, 10 D
90 351 23 <o 9 D
90 202 23 (0, 4 D
90 202 23 (0, 7D
% 8 23 0, 13) D
90 202 23 (0, 30D
9 185 23 0, 30D
90 202 23 ¢ 0, 20D
9 35 23 ¢ 0, 20D
90 202 23 ¢0, 1D
90 356 23 o0, 30D
%0 202 23 ¢ 0, B8 D
% 8 23 (0, 12) D
90 356 23 (0, 1D
90 45 3 (0, 3D
9% 8 23 (0, 4 D
90 185 23 0, 20D
% 88 23 (0, 30D
90 333 23 (0, 6 D
9% 35 23 (0, 4 D
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6.T079E-03 | 342.400
6.7075E-03 |  331.500
6.6616E-03 | 334.000
6.6085E-03 1 336.500
6.58886-03 |  342.000
6.5809E-03 | 340.300
6.5722E-03 |  342.000
6.5626E-03 | 343.000
6.5576E-03 | 339.000
6.5065E-03 341.100
6.4746E-03  340.700
6.4743E-03 1 343.700
6.4360E-03 ' 331.500
6.4260E-03'  340.300
6.4160E-03,  340.300
6.3762E-03  340.300
6.2885E-03  340.300
6.2739E-03  340.300
6.2590E-03|  340.300
6.17156-03 ' 342.400
6.0210E-031  334.000
6.0052E-03  340.300
5.9574E-03  340.300
5.93096-03'  340.700
5.9097E-03  340.300
5.9004E-03.  340.300
5.8993E-03,  343.000
5.88236-03  340.700

3180.600
3183.400
3183.400
3183.400
3174.000
3167.700
3174.000
3176.200
3183.400
3183.400
3171.900
3178.300
3183.400
3169.800

3169.800°

3167.700
3167.700
3165.700
3169.800
3180.600
3183.400
3165.700
3169.800
3171.900
3167.700
3169.800
3176.200
3171.900
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CALPOST Version|5.0
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NO3 1

2 RANKED 24-HOUR AVERAGE CONCENTRATION VALUES AT EACH DISCRETE RECEPTOR

.iECEPTOR COORDINATES (km) 1 RANK

1 340.300 3165.700 8.6451E-03 (90,333,23)
2 340,300 3167.700 8.1839E-03 (90,333,23)
3 340.300 3169.800 7.7901E-03 (90,351,23)
4 340.700 3171.900 7.5656E-03 (90,351,23)
5 342.000 3174.000 7.6398E-03 (90,185,23)
6 343.000 3176.200 8.2197E-03 (90,185,23)
7 343.700 3178.300 8.6405E-03 (90,185,23)
8 342.400 3180.600 8.8673E-03 (90,185,23)
9 341.100 3183.400 9.1405e-03 (90,185,23)

10 339.000 3183.400 9.0527e-03 (90,185,23)
1" 336.500 3183.400 8.8438E-03 (90,185,23)
12 334.000 3183.400 8.5623E-03 (90,185,23)
13 331.500 3183.400 8.2315e-03 (90,185,23)

2 RANK

Level 990228

8.2370E-03 (90,351,23)
8.0133E-03 (90,351,23)
7.5355E-03 (90,333,23)
7.0197E-03 (90,333,23)
7.3182E-03 (90,351,23)
7.0770E-03 (90,351,23)
6.8698E-03 (90,351,23)
6.7079E-03 (90,351,23)
6.5065E-03 (90,351,23)
6.5576E-03 (90,351,23)
6.6085E-03 (90,351,23)
6.6616E-03 (90,351,23)
6.7075E-03 (90,351,23)

(YEAR,DAY ,ENDING HOUR)

(ug/m**3)

e oo s e ol s e oo o o o e ok sk sl ol e e o o o e sk ol ol e e ol oo e o e ol e ol sk e ol ol s sl o sl skl sk e ool s ol e ol e o o o ol e e e ol e o e s e e e ok e e e e e e e e e e de e A e e e e ke e e e e de e e e

CALPOST Version 5.0

e e il

SUMMARY SECTION

NO3 1
(ug/m**3)
RECEPTOR COORD INATES (km) TYPE PEAK (YEAR,DRY.EN#IHG HOUR)
9 341.100 3183.400 DISCRETE 9.1405E-03 (90,185,23)
1 340.300 3165.700 DISCRETE 8.2370E-03 (90,351,23)

Pagg: 7

Level 990228

FOR RANK

RANK 1
RANK 2

FOR AVERAGE PERIOD

24-HOUR
24-HOUR
























d:\PROJECTS\CALPINE\OSPREY\CLASS1\CALPUFF\HAZE\postpm10. Lst 3/10/00 9:19AM

CALPOST Version 5.0 Level 990228
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RECEPTOR

COORDINATES (km)

340.300 3167.700
340.300 3165.700

340.300 3165.700

TYPE

DISCRETE
DISCRETE

DISCRETE

SUMMARY SECTION
PM10 1
|

(ug/m**3)

PEAK (YEAR,DAY,ENDING HOUR)  FOR RANK FOR AVERAGE PERIOD

5.1918e-02 (90,356,23) RANK 1 24+-HOUR
4,7033E-02 (90, 45,23) RANK 2 24-HOUR
3.3532E-03 I RANK 1 8616-HOUR


















A:\PSSO4185.LST

0000000000 0000000000 0000000000 0000000000 000000G0O00 0000000000 0000000000
0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 000000

TIFICATION OF PROCESSED MODEL FILE ---=-------
CALPUFF 5.0 990228

REFINED SIGNIFICANT IMPACT ANALYSIS, CALPUFF, CALPINE OSPREY 3/9/00
RECEPTORS AT CHASSAHOWITZKA NWA, PROJECT ONLY
FDEP CHASSAHOWITZKA CALMET DOMAIN WITH PRECIPITATION

Chemical species names for each layer in model:
02
S04
NOX
HNO3
NO3
PH10

P e

e e ol v e e ol ol ok e o ol e NOTICE L s b ad i il st ]
NDRECP array reset to full range: all 1s

INPUT FILES
Default Name Unit No. File Name and Path
‘cAOST.IN S calpost.inp
MODEL .DAT 4 calpuff.con
""""" wreur FIES
.fault Name Unit No. File Name and Path
CALPOST.LST 7 calpostulst

3/10/00 7:00AM
0000000000 0000000000 0000000000

s e v o s o ol ok ol ol e ol e e e e e el e e sk o ol ol ol e e o o o oo ol ol il e e ol s ok e e e e e o e ok o ok e e i e e e e ke e e e e e s e e e e e e e e e e i ek e ke ek ek e de kb e ke ke ek dedrdede e dr e de e de e ke de e e e e

CALPOST Version 5.0 Level 990228
e e el e e e v ek s e e e e sk sk vk e e s sl ol e e i ol ol o ol el e e e oo i e i o ok ol e e ol e el e e e e o ok o o ok i o o e ol e o e e e e e i ol e ke e e ok e e e e e de e e de de de e e e de de e e e e de e s de i e ik e i i ke i de e

S04 1
TOP-50 24-HOUR AVERAGE CONCENTRATION VALUES (ug/m**3)

YEAR DAY HOUR(D-23) RECEPTOR TYPE CONCENTRATION COORDINATES (km)

9 185 23 €co, 9 b 1.70886-03 | 341.100 3183.400
90 185 23 ¢ 0, 10) D 1.6575E-03 = 339.000 3183.400
90 185 23 ¢ 0, 8 D 1.6334E-03 = 342.400 3180.600
90 185 23 0, 1) D 1.5840E-03 | - 336,500 3183.400
9 185 23 (0 7DD 1.5723E-03 = 343.700 3178.300
9% 185 23 ¢ 0, 12) D 1.5045E-03 334,000 3183.400
90 185 23 C0, 60D 1.4511E-03 | 343.000 3176.200
90 185 23 C 0, 13) D 1.4229E-03 . 331.500 3183.400
90 185 3 C0, 5 D 1.3058E-03 ' 342.000 3174.000
90 185 23 (0, 4 D 1.1579E-03 | 340.700 3171.900
9 185 23 (0, 30 1.04626-03 ' 340.300 3169.800
9 185 23 ¢ 0, 2) D  9.5086E-04 | 340.300 3167.700
90 185 22 (0 1D B8.6236E-04  340.300 3165.700
0 o 0 (0, 0 0.0000E+00 0.000 0.000
0 o 0 C 0, 0 0.0000E+00 0.000 0.000
0 o 0 o0, 0 0.0000E+00 0.000  0.000
0 o 0 C0, 0 0.0000E+00 0.000  0.000

. 0 o 0 ¢ 0, 0 0.0000E+00 0.000 0.000
0 0 0 «Co0 0 0.0000E+00 0.000 0.000
0 0 0 (0, 0 0.0000E+00 0.000 0.000
0 0 0 (0, O 0.0000E+00 0.000 0.000
0 o0 0 0, 0 0.0000E+00 0.000 0.000

Page: &6
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IEND!

CALPOST Control File Input Summary

Replace run data with data in Puff file 1=Y: 0
Run starting date -- year: 90
month: 12
day: 22
Julian day: 356
hour ending(0-23): 0
Run length Chours):
Species: S04
Every hour of data processed -- NREP = 1
Concentration & scaling factors
Layer of processed data: 1

Hourly background concentrations used?: F

Receptor information

Gridded receptors processed?: F
Discrete receptors processed?:

CTSG Complex terrain receptors processed?

Discrete Receptors Processed

(ALl Discrete Receptors are Used)

Visibility Processing is NOT Selected

eraging time & TOP 50 table control
User-specified averaging time (NAVG hours):

Top 50 table for 1-hr averages:

Top 50 table for 3-hr averages:

Top 50 table for 24-hr averages:

Top 50 table for NAVG-hr averages:

Top 50 table for length of run averages:

Top "n* table control

Number of "top" values at each receptor:
Specific ranks of "top" values reported:

Top "n" table for 1-hr averages: F

Top "n" table for 3-hr averages: F

Top "n" table for 24-hr averages: T

Top *n" table for NAVG-hr averages: F

Top "n" table for length of run averages: F

Units requested for output:  (ug/m**3)

Threshold Exceedance control

Exceedances of a specified value will be counted for --

Output options

Plot files created:
Output 1-hr averages for selected days:
Output 3-hr averages for selected days:
Output 24-hr averages for selected days:
Output NAVG-hr averages for selected days:
Output selected information for debugging:

Days selected for output tables

TTTTTTTTTM

1

24

mTmM-TTmeo

2

(>0 = concentrations, -1 = dry fluxes, -2 = wet fluxes)
Multiplicative scaling factor: 0.0000E+00
Additive scaling factor: 0.0000E+00

2

3/10/00 7:00AM

0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000
0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000
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COoO0000000C0000D00000C00RO0000000

0 0o ¢ o
0 0 « o,
0 0 ¢ 0,
0 0 ¢ 0,
0 0 ¢ o,
0 0 ¢ o,
0 0 « o,
0 0 ¢« o,
0 0 ¢ o,
0 0 ¢ o,
0 0 ¢ o,
0 0 (0,
0 0 <0,
0 0 ¢ o,
0 0 ¢ o,
0 0 ¢ o,
0 0 ¢ o,
0 0 ¢ o,
0 0 ¢ o,
0 0 « 0,
0 0 (0,
0 0 ¢ o,
0 0 ¢ o,
0 0 C o,
0 0 ( o,
0 0 ¢ 0,
0 0 « 0,
0 0 ¢ o,

0) 0.0000E+00
0 0.0000E+00
0) 0.0000E+00
0) 0.0000E+00
0) 0.0000E+00 |
0) 0.0000E+00
0)~ 0.0000E+00
0) 0.0000E400
0) 0.0000E4+00 |
0) 0.0000E+00 -
0) 0.0000E+00
0) 0.0000E+00
0) 0.0000E+00
0) 0.0000E+00
0) 0.0000E+00
0) 0.0000E+00 .
0) 0.0000E+00 '
0) 0.0000E+00 |
0) 0.0000E+00 |
0) 0.0000E+00 |
0) 0.0000E+00
0) 0.0000E+00
0) 0.0000E+00
0) 0.0000E+00
0) 0.0000E+00
0) 0.0000E+00
0) 0.0000E+00
0) 0.0000E+00

)

88885353353333852888888

o
888

QQQQODOOOQQPOOODOOQQOO

0.000

888

8888883

0000000000

5555555535
L=

0000000000000 00000000

g

-

0.000
0.000
0.000
0.000
0.000
0.000
0.000

3/10/00 7:00AM

Rt i s g i i b o g a sl ".‘ AR AR AR A AR A AR AT AR A A AR AR A AR AR AR A AR A A AR AR AR A ARk wr

Level 990228

A e el e A e i e e e e e e e i e R e R R e e e e i e e e e ek e e ek e ek e Rk e e e e e e

2 RANKED

'E PTOR

24-HOUR AVERAGE CONCENTRATION VALUES AT EACH DISCRETE RECEPTOR

COORDINATES (km)

340,300
340.300
340.300
340.700
342.000
343.000
343,700
342.400
341.100
339.000
336.500
334.000
331.500

1 RANK
3165.700  5.6354E-04 (90,356,23) 0.0000E400
3167.700  6.2870E-04 (90,356,23) 0.0000E+00
3169.800  6.7943E-04 (90,356,23)  0.0000E*+00
3171.900  7.1546E-04 (90,356,23) 0.0000E+00
3174.000  7.3707€-04 (90,356,23)  0.0000E+00
3176.200  7.4261E-04 (90,356,23)  0.0000E+00
3178.300  7.4615E-04 (90,356,23)  0.0000E+00
3180.600  7.4834E-04 (90,356,23) 0.0000E+00
3183.400  7.5495E-04 (90,356,23) 0.0000E+00
3183.400  7.5111E-04 (90,356,23) 0.0000E+00
3183.400  7.4807E-04 (90,356,23)  0.0000E+00
3183.400  7.4852E-04 (90,356,23) 0.0000E+00 ¢ 0,
3183.400  7.5305E-04 (90,356,23) 0.0000E+00 ( 0,

CALPOST Version 5.0!

S04 i

.

2 RANK

- m W oW w

-

(
(
(
(
(
(
(
(
(
(
(

-

=-X-X-F-N-K-N-N-E-E-N-N-]
-

(

0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)

OOQOFOOQD

oooo
- 0w om ow o

(YEAR,DAY ,ENDING HOUR) (ug/m**3)

e ded e e e e e e e e e e o I'l‘ﬁ”ﬂ"t'mtt““““““ﬁ”..“'*.‘ e e e e e e o o e e e o e ol e e ol e e e e e e e e e e e e e e e e e ok o e ke e e e e e o e e dede dede e

Level 990228

L L L T T T e T T e T T e T g T T g T L g e e e i

RECEPTOR

9
0

COORDINATES (km) TYPE

341.100
0.000

3183.400 DISCRETE
0.000 DISCRETE

CALPOST Version 5.0

SUMMARY SECTION

S04

(ug/m**3)

PEAK (YEAR,DAY,ENDING HOUR)  FOR RANK
|

7.5495E-04 (90,356,23)
0.0000E+00 ¢ 0, 0, 0)

Page: 7

RANK 1
RANK 2

FOR AVERAGE PERIOD

24-HOUR
24-HOUR
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PATH RH adjustment applied to modeled sulfate and nitrate

Hour excluded if measurement invalid (missing, interference,
or Large RH)

Receptor-hour excluded if RH>RHMAX
Receptor-day excluded if fewer than 6 valid receptor-hours .

Additional fnputs used for MVISBK = 1: =

Background light extinction (1/Mm)

(BEXTBK) =-- No default | BEXTBK = 0.0 !
percentage of particles affected by relative humidity

(RHFRAC) -~ No default | RHFRAC = 0.0 !

Additional inputs used for MVISBK = 2,3:

Background extinction coefficients are computed from monthly
CONCENTRATIONS of ammonium sulfate (BKSO4), ammonium nitrate (BKNO3),
coarse particulates (BKPMC), organic carbon (BKOC), soil (BKSOIL), and
elemental carbon (BKEC). Month 1 is January.

(ug/m**3)
(BKSO4) -- No default ! BKSO4 = 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0}
(BKNO3) -- No default ! BKNO3 = 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0 !
(BKPMC) -- No default ! BKPMC = 0.0, 0.0, 0.0, 0.0,
. 0.0, 0.0, 0.0, 0.0,
B 0.0, 0.0, 0.0, 0.0 !
(BKOC) =- No default ! BKOC = 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0 !
(BKSOIL) -- No default ! BKSOIL= 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0 !
(BKEC) ~-- No default ! BKEC = 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0 1 1""
Additional inputs used for MVISBK = 2,3,5:

csssmmem- R L L L L L L LT ey

Extinction due to Rayleigh scattering is added (1/Mm)
(BEXTRAY) -- Default: 10.0 ! BEXTRAY = 0.0 !

User-specified averaging time

(NAVG) -- Default: 0 | NAVG = 0 !
Top 50 table for 1-hr averages

(L1T50) -- pefault: T 1| LIT50 = F |
Top 50 table for 3-hr averages

(L3750) -- Default: T | L3750 =F |
Top 50 table for 24-hr averages

(L24750) -- Default: T 1 L24T50 =T I
Top 50 table for NAVG-hr averages

(LNT50) -- Default: F 1| LNT50 =F |
Top 50 table for length of run averages

(LRT50) -- Default: T | LRTS0 =F |
TOP 'n' Table control

Number of 'Top'! values at each receptor

(NTOP) -- Default: &4 | NTOP = 2 !
(NTOP must be <= 4)

Specific ranks of 'Top' values reported (NTOP values must be entered) .
(ITOP(4) array) -- Default: f1ToPp = 1,2 1
1,2,3,6

Page: 3
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Top 'n' table for 1-hr averages

(L1TOPN) -- Default: F | LITOPN = F |
Top 'n' teble for 3-hr averages
(L3TOPN) -- Default: F - 1 L3TOPN =F !
Top 'n' table for 24-hr averages
(L24TOPN) -- Default: F | L24TOPN = T ! .
Top 'n’ table for NAVG-hr averages S
(LNTOPN) -- Default: F | LNTOPN = F !
Top 'n' table for length of run averages
(LRAVG) -- Default: F | LRAVG = F 1
Output Units
Units for ALl Output (IPRTU) -- Default: 1 F'IPRTU= 3 |
for for
Concentration Deposition
1= g/m**3 g/m**2/s
2= mg/m**3 mg/m**2/s
3= ug/m**3 ug/m**2/s
S ng/m**3 ng/m**2/s
5= odour Units

Visibility: extinction expressed in 1/Mega-meters (IPRTU is ignored)

Threshold Exceedance control
----------------- seepampensy == Default: -1.0

Counts will be tabulated for each average that
exceeds a specified non-negative threshold (output units).

Threshold for 1-hr averages (THRESH1) ! THRESH1 = -1.0 !

Threshold for 3-hr averages (THRESH3) ! THRESH3 = -1.0 !

Threshold for 24-hr averages (THRESHZ24) ! THRESHZ4 = -1.0 !

Threshold for NAVG-hr averages (THRESHN) ! THRESHN = -1.0 !
Selected Day (Echo) Output Control .
---------------------------------- == Default: F

Output 1-hr averages for selected days (LECH1) | LECH1
Output 3-hr averages for selected days (LECH3) | LECH3
Output 24-hr averages for selected days (LECH24) ! LECH24
Output NAVG-hr averages for selected days (LECHN) ! LECHN
Output selected information for debugging (LDEBUG) ! LDEBUG

wowowonon
T ™M™
- - -

Days selected for output IECHO(366)-- Default: 366*0
! 1IECHO = 366*0 |

(366 values must be entered)

Plot Output Options -

Plot files can be created for selected Top-n, Exceedance and Echo
tables selected above. Two formats for these files are available,
DATA and GRID. In the DATA format, results at all receptors are
listed along with the receptor location [x,y,vall,val2,...].

In the GRID format, results at only gridded receptors are written,
using a compact representation. The gridded values are written in
rows (x varies), starting with the most southern row of the grid.
The GRID format is given the .GRD extension, and includes headers
compatible with the SURFER(R) plotting software.

A plotting and analysis file is also created for the daily peak
visibility summary output, in DATA format only.

Generate Plot-File Output  (LPLT) -- Default: F | LPLT =F |

Write Top-n files in GRID format?
(LTGRD) -- Default: F | LTGRD = F !

(LXGRD) -- Default: F ! LXGRD = F 1!
Write Echo files in GRID format?

(LEGRD) -- Defeult: F | LEGRD = F !

Write Exceedance files in GRID format? .

Page: &4
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3/10/00 7:00AM

0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000

0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 000000

.DENTIFICATION OF PROCESSED MODEL FILE ====--==---
CALPUFF 5.0 §90228

REFINED SIGNIFICANT IMPACT ANALYSIS, CALPUFF, CALPINE OSPREY 3/9/00
RECEPTORS AT CHASSAHOWITZKA NWA, PROJECT ONLY
FDEP CHASSAHOWITZKA CALMET DOMAIN WITH PRECIPITATION

Chemical species names for each layer in model:
so2
S04
NOX
HNOD3
NO3
PM10

e e

el dedrde e el e e HOTICE i e ke ok el e
NDRECP array reset to full range: all 1s

INPUT FILES _
Default Name Unit No. File Name and Path
cAPOST.INP 5 calpost.inp
MODEL .DAT 4 calpuff.con
""""" ot Fues T
Default Name Unit No. File Name and Path
‘cAPOST.LST 7 calpost.lst

Rl bl bbbt sl b e e e e e e et iR R bttt b et e it bl

CALPOST Version 5.0 Level 990228

AR A AR AR AR AR R R AR R AR A A AR AR AR RN A AR AR A AR AR AR AR AN AAN AN AR AR AR AR A

NO3 1
ToP-50 24-HOUR AVERAGE CONCENTRATION VALUES (ug/m**3)

YEAR DAY HOUR(O-23) RECEPTOR TYPE CONCENTRATION COORDINATES (km)

90 356 23 (0, 2> 0 6.2885E-03 340.300 3167.700
90 35 23 (0o, 3o 6.2590E-03 340.300 3169.800
90 356 23 (0, oD 6.0052E-03 340.300 3165.700
90 356 23 0, 4 0 5.8823E-03 340.700 3171.900
90 356 23 ( 0, 133 0 5.1317e-03 331.500 3183.400
90 356 23 ¢ 0, 5 D 5.0381E-03 342.000 3174.000
90 356 23 (0, 12) 0 4 .44T5E-03 334.000 3183.400
90 356 23 (0, 6 D 4.1038E-03 343.000 3176.200
90 356 23 (0, 1M 0 3.8194E-03 336.500 3183.400
90 356 23 (o0 7 D 3.3709E-03 343.700 3178.300
90 356 23 ( 0, 10) D 3.27TT4E-03 339.000 3183.400
90 356 23 (0 8 0 3.1308e-03 342.400 3180.600
90 356 23 0, oD 2.8871E-03 341.100 3183.400
0 0 0 ( 0, 0O 0.0000E+00 0.000 0.000
0 0 0 0, O 0.0000E+00 0.000 0.000
0 0 0 (0, O 0.0000E+00 0.000 0.000
0 0 0 (0, O 0.0000E+00 0.000 0.000
0 0 0 (0, O 0.0000E+00 0.000 0.000
0 0 0 (0, 0 0.0000E+00 0.000 0.000
0 0 0 (0, O 0.0000E+00 0.000 0.000
0 0 0 (0, O 0.0000E+00 0.000 0.000
0 0 0 (o0 O 0.0000E+00 0.000 0.000

Page: 6
























Az\PSPM185.LST

3/10/00 7:00AM

90 185 23 (0, 9 » 3.229TE-02 341.100 3183.400
90 185 23 ( 0, 8 » 3.2067E-02 342.400 3180.600
90 185 23 ( 0, 7 D 3.1858E-02 343.700 3178.300
90 185 23 (0, 1) 0 3.1232e-02 339.000 3183.400
90 185 23 (0, é& o 3.0002E-02 343.000 3176.200
90 185 23 ¢ o0, 11).D 2.9602E-02 336.500 3183.400
90 185 23 ( 0, 12> 0 2.7807E-02 334.000 3183.400
90 185 23 (0 5 0 2.7378E-02 342.000 3174.000
90 185 23 (0, 13 0 2.5944E-02 331.500 3183.400
90 185 23 (0, & 0» 2.4398E-02 340.700 3171.900
Q0 185 23 (o0 3o 2.2204E-02 340.300 3169.800
90 185 23 (0, 2) 0 2.0326E-02 340.300 3147.700
90 185 23 (o0, 1O 1.8478E-02 340.300 3165.700
0 0 0 0 0 0.0000E+00 0.000 0.000
0 0 0 ( 0, O 0.0000E+400 0.000 0.000
0 0 0 (o0, O 0.0000E+00 0.000 0.000
0 0 0 (o0 0 0.0000E+00 0.000 0.000
0 0 0 (o0 O 0.0000E+00 0.000 0.000
0 0 0 (o0, 0 0.0000E+00 0.000 0.000
0 0 0 ¢ 0, 0) 0.0000E+00 0.000 0.000
0 0 0 (0 o 0.0000E+00 0.000 0.000
0 0 0 « o0 O 0.0000E+00 0.000 0.000
0 0 0 (o0, 0O 0.0000E+00 0.000 0.000
0 0 i1} ( 0, 0O 0.0000E+00 0.000 0.000
0 0 0 (o0, O 0.0000E+00 0.000 0.000
0 0 0 (o 0 0.0000E+00 0.000 0.000
0 0 0 0 O 0.0000E+00 0.000 0.000
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SECTIONIE

INFORMATION REQUESTED FOR STANDARD GEfNERAL, INDIVIDUAL, AND CONCEPTUAL
ENVIRONMENTAL RESOURCE PERMIT APPLICATIONS NOT RELATED TO A SINGLE FAMILY
DWELLING UNIT

Please provide the information requested below if the proposed project requires either a standard
general, individual, or conceptual approval environmental resource permit and is not related to an
individual, single family dwelling unit, duplex or quadraplex. The information listed below represents the
level of information that is usually required for a specific project will vary depending on the nature and
location of the site and the activity proposed. Conceptual approvals generally do not require the same
level of detail as a construction permit. However, providing a greater level of detail will reduce the need to
submit additional information at a later date. If an item does not apply to your project, proceed to the next
item. Please submit all information that is required by the Department on either 8-z in. x 11-in. paper or
11-in. X 17-in. paper. Larger drawings may be submitted to supplement but not replace these smaller
drawings. ’ :

I. SITE INFORMATION
A. Provide a map(s) of the project area and vicinity delineating USDA/SCS soil types.

A portion of the USDA Soil Survey of Polk County, Florida, showing the project area and vicinity
is provided as Figure 2.4 in the Storm Water Management Plan (SWMP). A description of soil
type and characteristics are also included in this figure.

B. Provide recent aerials, legible for photo interpretation with a scale of 1" = 400 ft, or more
detailed, with project boundaries delineated on the aerial.

An aerial photographic map of the site and the surrounding area at a scale 1" = 200’ is provided
as Figure E.1 (Attachment E-1). The site boundaries are delineated on the map.

C. Identify the seasonal high water or mean high tide elevation and normal pool or mean low
tide elevation for each on site wetland or surface water, including receiving waters into
which runoff will be discharged. Include dates, datum, and methods used to determine
these elevations.

No wetland areas or water bodies exist at the Prbject Site.

D. Identify the wet season high water tables at the locations representative of the entire
project site. Include dates, datum, and methods used to determine these elevations.

The soil map of the site vicinity indicates that the site is approximately 80-percent Tavares soil
and the remaining 20-percent is Adamsville soil type located in the northern portion of the Site.
Soil map and characteristics are presented in Figure 2.4. According to the USDA Soil Survey of
Polk County, the Seasonal High Water Table (SHWT) for Tavares soil occurs at approximately
3.5 to 6.0 feet below land surface (bls) and at 2.0 to 3.5 feet bls for Adamsville.
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Multiple piezometers and borings were installed at the site in order to investigate soil profile and
characteristics. The water table was observed to be approximately 14 to 15 feet bls and therefore
the Seasonal High Water Table at this location is in the range of 8 to 10 feet bls. For the purpose
of this analysis, conservative numbers were used. The existing average ground elevation is
142.5 at the south portion (Detention Pond #1) location and 145 feet at the north side (Detention
Pond #2) location. A conservative SHWT is assumed to be at elevation 136.0 feet (6.5 feet bls)
at Pond #1 and 143.0 feet (2.0 feet bls) at Pond #2.

IIl. ENVIRONMENTAL CONSIDERATIONS

A.

Provide results of any wildlife surveys that have been conducted on the site, and provide
any comments pertaining to the project fromthe Florida Game and Fresh Water Fish
Commission and the U.S. Fish and Wildlife Service.

Important faunal species, for the purpose of a Site Certification Application,—are those animal
species listed as endangered, threatened, or of special concern by the USFWS, or the Florida
Fish and Wildlife Conservation Commission (previously known as the Florida Game and
Freshwater Fish Commission (FGFWFC). No listed animal species were observed on the
proposed Osprey Energy Center Site during the field survey conducted in October, 1999. Prior to
this survey, literature and agency surveys were undertaken to determine the species that could
potentially be present in the habitats found on the Project Site or within five miles. No important
animal species were observed on the Site, nor are any expected to occur due to the disturbed
nature of the Site and low ecological value.

Provide a description of how water quantity, ﬁuality, hydroperiod, and habitat will be
maintained in on-site wetlands and other surface waters that will be preserved or will
remain undisturbed.

No wetlands or surface water bodies exist at the Site.

Provide a narrative description of any proposed mitigation plans, including purpose,
maintenance, monitoring, and construction sequence and techniques, and estimated
costs.

Not applicable. No impact is anticipated.

Describe how boundaries of wetlands or other surface waters were determined. If there
has ever been a jurisdictional declaratory statement, a formal wetland determination, a
formal determination, a validated informal determination, or a revalidated jurisdictional

determination, provide the identifying number.

Not applicable. No wetlands exist at the Projecti Site.
Impact Summary Tables:

For all projects, complete Tables 1, 2 and 3 as applicable. -
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C. The existing topography extending at least \100 feet off the project area, and including
adjacent wetlands and other surface waters. All topography shall include the location and a
description of known benchmarks, referenced to NGVD. For systems waterward of the mean
high water (MHW) or seasonal high water lines, show water depths, referenced to mean low
water (MLW) in tidal areas or seasonal low water in non-tidal areas, and list the range between
MHW and MLW. For docking facilities, indicate the distance to, location of, and depths of the
nearest navigational channel and access routes to the channel.

A survey plan that depicts the project boundary, existing topography, and other features is provided
in the survey plan as part of the engineering plans set. All elevations are referenced to USCS&G
Datum 1929 benchmark and is considered very close to the NGVD datum.

D. If the project is in the known flood plain ofl a stream or other water course, identify the
following: 1) the flood plain boundary and approximate flooding elevations; and 2) the 100-
year flood elevation and floodplain boundary of any lake, stream or other watercourse located
on or adjacent to the site; -

The project site is not in the flood plain of a stream or watercourse. Based on the Flood Insurance
Rate Map (FIRM), Panel Number 1202610345 B,! for Polk County, the Site where development is in
Flood Zone “C” outside the 100-year flood plain. |

E. The boundaries of wetlands and other surface waters within the project area. Distinguish
those wetlands and other surface waters that have been delineated by any binding
jurisdictional determination;

Not applicable.

F. Proposed land use, land cover and natural communities (acreage and percentages), including
wetlands and other surface waters, undisturbed uplands, aquatic communities, impervious
surfaces, and water management areas. Use the same classification system and community

identification number used in Il (B) above.

The proposed land uses, land cover, and acreage are presented as follows:

Electrical Power Facility (Gas Turbine) 8312 195 | 100%
TOTAL 19.5 100%

G. Proposed impacts to wetlands and other surface waters, and any proposed
connections/outfalls to other surface waters of wetlands;

No wetland areas will be impacted as part of the|proposed development. Discharge outfalls for the
storm water detention ponds will be connected to the adjacent road swales as shown on the
drainage plan (DP-1). :

H. Proposed buffer zones; ) POIII‘ urigilla| I
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2. Water table elevations (normal and seasonal high) including aerial extent and magnitude
of any proposed water table draw down;

Refer to the SWMP Section 2.4.

3. Receiving water elevations (normal, wet season, design storm);

Refer to the SWMP Section 2.5.

4. Design storms used including rainfall depth, duration, frequency, and distribution;

Refer to the SWMP Sections 3.14 and 3.15.

5. Runoff hydrograph(s) for each drainage basin, for all required design storm event(s);

Refer to the SWMP Sections 4.1 and 4.2.

6. Stage-storage computations for any area such as a reservoir, close basin, detention area,
or channel, used in storage routing;

Refer to the SWMP Sections 4.1 and 4.2 and related appendices.

7. Stage-discharge computations for any storage areas at a selected control point, such as
control structure or natural restriction;

Refer to the SWMP Section 4.2.

8. Flood routings through on-site conveyance and storage areas;

Refer to the SWMP.

9. Water surface profiles in the primary drainage system for each required design storm
event(s);

Refer to the SWMP.

10. Runoff peak rates and volumes discharged from the system for each required design
storm event(s);

Refer to the SWMP Section 4.0.

11. Tail water history and justification (time and elevation); and

Refer to the SWMP Section 2.5.
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. B. If a Consumptive Use or Water Use permit has been issued for the project, state the permit
number.

As of the date of this application, no Consumplive? Use or Water permit has been issued for this
project. '

C. Iif no Consumptive Use or Water Use permit h:as been issued for the project, indicate if
such a permit will be required and when the application for a permit will be submitted.

Authorization for a Consumptive Use Permit will be sought through the Power Plant Siting Act
process. A copy of the application of the CUP is provided with the SCA document.

B. Indicate how any existing wells located within the project site will be utilized or
abandoned. !

No supply wells currently exist at the Site.

Golder Associaftes









te

n

t

rojec

|ghWay "

=211

Recker

feet

e

Job No.
FIGURE

$93-9570
E.1

Client / Project

&

‘s

s

g | [s|8

£ Lls

= R3]
A F

2 [B:
5[z
& |6 |8
3|5 |8
=
3y
88
£ &
53
a g

-

I

&































SWMP-Osprey Energy Center 7 993-9570/003-9501

3.0 METHOD OF ANALYSIS

This section presents the hydrology and hydraulics methods used in developing the SWMP and
identifies various elements required for the task. The following sub-sections describe each of the

major elements in developing the parameters required for the computer model used in the

analysis.

31 HYDROLOGY

3.1.1 Development of Runoff Hydrographs

The Soil Conservation Service (SCS) Unit Hydrograplvh was used to develop the stormwater runoff
hydrographs for the identified sub-basins. The method continuously tracks soil storage and
infiltration rates and calculates stormwater runoff rates throughout a storm event. It requires a
rainfall distribution for the stormwater being simulated and various parameters describing the
physical features of the drainage sub-basins. The SCS Unit hydrograph generates runoff
hydrographs using pre-selected rainfall distribution and shape factors, storm duration, total
rainfall amounts, basin areas, SCS runoff Curve Numbers (CN), and Time of Concentration (TOC).

3.1.2 Runoff Curve Numbers (CN)

The runoff curve numbers were estimated using the SCS Technical Release Number 55 (TR 55)
methodology. Soils types and hydrologic sub-groups were determined using the SCS Soil Survey
for Polk County. Existing vegetation cover was determined from aerial photography, Site survey,
and field inspection. CN values of each sub-basin for pre-and post-development are presented in

the appendices.

3.1.3 Time of Concentration

Times of concentration were computed using the Lag method and TR 55 methodology by
determining the path of longest travel time within each of the sub-basins. Flow velocities were
estimated from slopes and land cover and presented for each section of the travel path. TOC of
each sub-basin for pre-and post-development are presented in the appendices.
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3.1.4 Rainfall Depth, Duration, and Frequency

The rainfall depths used in the drainage analysis were obtained from the SWFWMD's Permit

. | . y :
Information Manual "Management and Storage of Surface Waters". Since a drainage connection to

FDOT drainage system is required that is considered in a watershed with positive outfall,
calculations for a post-improved peak rate to the pre-iné*lproved peak rate for all frequencies (2-year
thru 100-year) for the critical duration (1-hour thru 10—c§1ays) are provided in conformance with the
FDOT criteria. |

|
|
The rainfall depths and duration used in the analysis are shown below:

Storm Return Frequency Rainfall Dépm Permit Requirement
25-year, 24-hour storm 7.25 inches @ ERP
i
100-year thru 2-year See note @ FDOT Connection Permit
Ciritical Duration

(1-hour thru 240-hour) |
(1) Figure 3.1: Rainfall Intensity - 25-year, 24-hour storm.

(2) FDOT Intensity-Duration-Frequency (IDF) Zone 8 (FDOT Figure 5-9) and Precipitation Depth
Data Figure 5-13 thru 5-17. -

3.1.5 Rainfall Distribution

A 25-year, 24-hour design storm was used for desigrﬁng the stormwater management and outlet
system for the Project. The Florida Modified II (FLOMD) rainfall distribution was used
throughout the 24-hour duration as a recomménded distribution method for the ERP
requirements. FDOT Rainfall Distribution Curves were used for the FDOT connection permit.
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3.2 HYDRAULICS |

3.2.1 Hydrographs Routing

Percolation through soil is accepted by FDOT District I as a means of discharging runoff but is not
recognized by the SWFWMD/ERP criteria as a positive outfall. The runoff generated during a

storm event will be conveyed to a dry detention pond system for treatment and to control offsite
discharges.

The Interconnected Channel and Pond Routing Model (ICPR version 2.11) and MODERET
(version 6.0) were used for the hydrology and hydraulics computer modeling and analysis. Both
models simulate a synthetic single storm event, continuously tracking rainfall flowrates

throughout the watershed, changes in surface storage, water levels, and discharge rate as a
function of time.

i
The ICPR model generates storage and discharge hydrographs, including stage-storage, peak
stages and peak discharge by hydrodynamically routing the previously developed SCS runoff
hydrographs through the drainage system. !

MODRET model calculates the infiltration and overflow discharges versus stage elevations during
a storm event. MODRET uses the Green & Amptginﬁltraﬁon method to calculate unsaturated
infiltration and the MODFLOW model to calculate saturated infiltration. MODFLOW is a three-
dimensional numerical model developed by the | USGS and has been used -extensively in
groundwater modeling. ’

The MODERET has the capability of generating runoff hydrographs and routing the discharges
via outfall overflow and ground infiltration. I-Io]wever, its overflow capability is limited in
flexibility as compared to the ICPR. Therefore, data related to the proposed outfall discharges
versus stages relationship were extracted from the IICPR and applied to the MODERET to mimic
the discharge overflow through the outfall structure.

|

|

|
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3.2.2 Modeling Setup

The model setup consists of nodes and reaches that represent and mimic the hydraulics of the

proposed Site condition. Nodes are used to identify specific locations along a drainage system for

which stage elevations are to be computed such as tl'he detention ponds. Boundary conditions are
|

also specified by assigning stage-time relationship. Reaches such as piping and ditches are used to

connect nodes and convey water between them.

Modeling Connectivity Schematics of the proposed hydraulic is presented in Figure 3.2. This

figure identifies the sub-basins contributing to eac1i1 node to simulate the surface water control
system and show the interconnectivity between nodes and reaches. The input data for the model

setup pertaining to stage-storage and various hfydraulic link connectivity ‘tomponents are
|

provided in the appendices.
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4.0 MASTER DRAINAGE ANALYSIS

A stormwater management system will be implemented at the Site to address the water quality
and quantity from runoff generated by Site development. The proposed stormwater management

system will address the following main design criteria:

1. Treat on-site stormwater runoff.

2. Attain the post- to pre-developed peak discharge runoff generated from the Site development.

On-site drainage will be accomplished through gravity flow. The general Site grading will
establish a working surface for construction and plant operating areas, provide positive drainage
from buildings and structures, and provide adequate soil coverage for underground utilities.

41 PRE-DEVELOPMENT ANALYSIS

As discussed in the previous section, the majority of the existing Site topography slopes south
toward Recker Highway. Based on the topographic survey and the USGS map, there is no
indication of offsite runoff. Runoff characteristics and calculations for the existing condition to
estimate the pre-existing peak discharge rates for each sub-basin are presented in Appendix A.
This appendix includes basin areas and percentage of surface coverage, runoff curve number, time
of concentration, and drainage calculations to establish the existing peak runoff discharge rate.
Based on the pre-development condition, the direct contributing runoff area to the southern
portion is approximately 14.8 acres and generates a pre-development peak discharge flow rate of
14.89 cfs for the south sub-basin (B-001) and 16.74 cfs for the north sub-basin (N-002) based on a 25-
year, 24-hour storm event of 7.25 inches magnitude. The input basin summary for the FDOT

storm frequencies and the output results of runoff hydrographs for the pre-development condition
are also included in Appendix A.

42 POST-DEVELOPMENT ANALYSIS

The proposed developed areas will be drained by sheet flow to a perimeter ditch and culvert
system that contains and captures the runoff from the developed area. The runoff is then
conveyed to dry detention ponds that treat the water to comply with the water quality criteria and
discharges the runoff at a rate that does not exceed the pre-existing peak discharge flow at a

Golder At'zsociates
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Advanced Interconnected Channel & Pond Routing (ICPR Ver 2.11) m
Copyright 1995, Streamline Technologies, Inc. '

PRE-DEVELOPMENT - FDOT 2-YR, 8-HR

OSPREY ENERGY CENTER
POLK COUNTY, FLORIDA
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Basin Name: B-001
Group Name: PRE
Node MName: N-001
Hydrograph Type: UH
Unit Hydrograph: UH256
Peaking Factor: 256.00
Spec Time Inc (min): 8.00
Comp Time Inc (min): 8.00
Rainfall File: FDOT-8
Rainfall Amount (in): 3.84
Storm Duration (hr): - 8.00
Status: ONSITE
Time of Conc. (min):. 60.00
Lag Time (hr): 0.00
Area (acres): 14.80
Vol of Unit Hyd (in): 1.00
Curve Number: 64.00
DCIA (%): 0.00
Time Max (hrs): 5.20
Flow Max (cfs): 3.39
Runoff Volume (in): 0.88

Runoff Volume (cf): 47467
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Advanced Interconnected Channel & Pond Routing (ICPR Ver 25-.11) m
Copyright 1995, Streamline Technologies, Inc. '

. PRE-DEVELOPMENT - FDOT 100-YR, 2-HR
OSPREY ENERGY CENTER
POLK COUNTY, FLORIDA

\
1
*aRkaARA4% Bagin Summary - SIM-1 B

;;;""'"""‘""""""""""""'""""""""“’""'-"'"'".T """"""""""
Basin Name: B-001 -.
. Group Name: PRE

Node Name: N-001

Hydrograph Type: UH

Unit Hydrograph: UH256

Peaking Factor: 256.00

Spec Time Inc (min): 8.00 \
Comp Time Inc (min): \
Rainfall File: |
Rainfall Amount (in):

5.60 |
. Storm Duration (hr): 2.00 |
Status: DNSITE |
- Time of Conc. (min): 60.00 |
Lag Time Chr): 0.00 \
Area (acres): 14.80 !
Vol of Unit Hyd (in): 1.00
Curve Number: . 64.00
DCIA (%): ’ 0.00
|
Time Max (hrs): 1.60
Flow Max (cfs): 12.37 \
Runoff Volume (in): 1.98
Runoff Volume (cf): 106484




































MODRET

Elevation of Water Level (ft)

INFILTRATION : OSPREY ENERGY CENTER
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141.09-
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140.83
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140.58

140.50
0.00

3.63

7.27 10.90 14,53 | 18.16 21.80

Time (hrs)
2 POND #1 Max Water Elevation = 141.26 ft

25.43

29.06

32.69

36.33



MODRET

Volume Infiltrated (ft3)

INFILTRATION : OSPREY ENERGY CENTER

29548

26593

23639

20684

17729

14774

11819

QLA
U

5910

2955

0.00 3.30 6.60 9.91 13.21 16.51 19.81 23.12 26.42 29.72 33.02

Time (hrs)
2 POND #1 Total Volume Infiltrated = 26,862 ft2
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BlURET INFILTRATION : OEC POND #2

9743

8768

77%4

6820

5846

4871

3897

Volume Infiltrated (ft3)'

2923

1949+

974~

0.00 2.44 4.87 7.31 9.75 12.19 14.62 17.06 19.50 21.93 24.37

Time (hrs)
B POND #2 Total Volume Infiltrated = 8,857 ft2
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Advan?ed Interconnected Channel & Pond Routi
Copyright 1995, Streamline Technologies, Inc

POST-DEVELOPMENT 25-YR, 24-HR

OSPREY ENERGY CENTER

POLK COUNTY, FLORIDA
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0.000 140.50
0.253 140.50
0.503 140.50
0.753 140.50
1.003 140.50
140.50

140.50

140,50

140.50

140.50

8.003 140.52
8.253 140.52
8.503 140.53
8.753 140.54
9.003 140.55
9.253 140.56
9.503 .140.58
9.753  140.60
10.003 140.62

1.253
1.503 140.50

1.753

2.003 140.50
2,253 140.50
2.503 140.50

2.753

3.003
3.253 140.50

3.503 140.50
3.753 140.50
4.003 140,50
4.253 140.50
4.503 140.50
4.753 140.50
5.003

5.253 140.50
5.503 140.50
5.753 140.50
6.003 140.50
6.253 140.50
6.503 140.50
6.753 140.50
7.003 140.50
7.253 140.51
7.503 140.51
7.753 140.51
10.253 140.64
10.503 140.66
10.753  140.69

11.003 140.72
11.253 140.76
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APPENDIX D
POST-DEVELOPMENT CONDITION
(FDOT 100-YEAR THRU 2-YEAR)








































Advanced Interconnected Channel & Pond Routing (ICPR Ver 2.11)

I
| w
Copyright 1995, Streamline Technologies, Inc. ’
POST-DEVELOPMENT - FDOT 100-YR, 4-HR !
OSPREY EMNERGY CENTER |
POLK COUNTY, FLORIDA :
FARRARRZEE Node Time Series by Hode - SIM-1 *eawswns RERREARR AN *ARAERRAR bbb badodedodedod hibddd 4 *kk
[€memmem s Inflom====resececelaay] Link Cumulative Cumulative
Time Stage Surface ‘Base @ Onsite Offsite Bndry @ Link @ Outflow Volume In Volume Out
(hrs) (ft)  Ar.(ac) (cfs) (cfs) (cfs) (cfs) [(cfs) (cfs) (ac.ft) (ac.ft)
10.253 140.82 0.00 0.00 0.00 0.00 0.00 1.90 0.00 4.4822 0.0000
10.503 140.84 0.00 0.00 0.00 0.00 0.00 | 1.70 0.00 4.5194 0.0000
10.753 140.87 0.00 0.00 0.00 0.00 0.00 | 1.52 0.00 4.5528 0.0000
11.003 140.90 0.00 0.00 0.00 0.00 0.00 | 1.35 0.00 4.5825 0.0000
11.253 140.92 0.00 0.00 0.00 0.00 0.00 | 1.20 0.00 4.6088 0.0000
11.503 140.95 0.00 0.00 0.00 0.00 0.00 1.05 0.00 4.6320 0.0000
11.753 140.97 0.00 0.00 0.00 0.00 0.00 0.92 0.00 4.6524 0.0000
12.003 141.00 0.00 0.00 0.00 0.00 0.00 0.80 0.00 4.6702 0.0000
12.253 140.98 0.00 0.00 0.00 0.00 0.00 0.68 0.00 4.6855 0.0000
12.503 140.96 0.00 0.00 0.00 0.00 0.00  0.58 0.00 4.6985 0.0000
12.753  140.94 0.00 0.00 0.00 0.00 0.00 0.47 0.00 4.7096 0.0000
13.003 140.92 - 0.00 0.00 0.00 0.00 0.00 , 0.38 0.00 4.7183 0.0000
13.253 140.90 0.00 0.00 0.00 0.00 0.00 0.31 0.00 4.7254 0.0000
13.503 140.87 0.00 0.00 0.00 0.00 0.00 ; 0.24 0.00 4.7311 0.0000
13.753  140.85 0.00 0.00 0.00 0.00 0.00. . 0.19 0.00 4.7355 0.0000
14.003 140,83 0.00 0.00 0.00 0.00 0.00 0.15 0.00 4.7390 0.0000
14.253 140.81 0.00 0.00 0.00 0.00 0.00 @ 0.12 0.00 4.7617 0.0000
14.503 140.79 0.00 0.00 0.00 0.00 0.00 I 0.09 0.00 4.7439 0.0000
14.753 140.77 0.00 0.00 0.00 0.00 0.00 |, 0.07 0.00 4.7456 0.0000
15.003 140.75 0.00 0.00 0.00 0.00 0.00 | 0.06 0.00 L.7669 0.0000
15.253 140.73 0.00 0.00 0.00 0.00 0.00 '0.05 0.00 4.7480 0.0000
15.503 140.71 0.00 0.00 0.00 0.00 0.00 0.04 0.00 §.7489 0.0000
15.753 140.69 0.00 0.00 0.00 0.00 0.00 0.03 0.00 4.7497 0.0000
16.003 140.67 0.00 . 0.00 0.00 0.00 0.00 0.03 0.00 4.7503 0.0000
16.253 140.65 0.00 0.00 0.00 0.00 0.00 ' 0.02 0.00 4£.7509 0.0000
16.503 140.62 0.00 0.00 0.00 0.00 0.00 0.02 0.00 4.7513 0.0000
16.753 140.60 0.00 0.00 0.00 0.00 0.00 0.02 0.00 4. 7517 0.0000
17.003 140.58 0.00 0.00 0.00 0.00 0.00 0.02 0.00 4.7521 0.0000
17.253 140.56 0.00 0.00 0.00 0.00 0.00 0.01 0.00 4.7524 0.0000
17.503 140.54 0.00 0.00 0.00 0.00 0.00 0.01 0.00 4.7526 0.0000
17.753  140.52 0.00 0.00 0.00 0.00 0.00 & 0.01 0.00 4.7529 0.0000
18.003 140.50 0.00 0.00 0.00 0.00 0.00 ° o0.01 0.00 4.7531 0.0000
18.253 140.48 0.00 0.00 0.00 0.00 0.00 | 0.01 0.00 4.7533 0.0000
18.503 140.46 0.00 0.00 0.00 0.00 . 0.00 | 0.01 0.00 4.7535 - 0.0000
18.753 140.44 0.00 0.00 0.00 0.00 0.00 ° 0.01 0.00 4.7536 0.0000
19.003 - 140.42 0.00 0.00 0.00 0.00 0.00 ' 0.01 0.00 4.7537 0.0000
19.253  140.40 0.00 0.00 0.00 0.00 0.00 ' 0.01 0.00 4.7539 0.0000
19.503 140.37 0.00 0.00 0.00 0.00 0.00 ' 0.0 0.00 4.7540 0.0000
19.753 140.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.7561 0.0000
20.003 140.33 0.00 0.00 0.00 0.00 0.00 . 0.00 0.00 4.7542 0.0000
20.253 140.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.7543 0.0000
20,503 140.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.7543 0.0000
20.753 140.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.7564 0.0000
21.003 140.25 0.00 0.00 0.00 0.00 0.00 ' 0.00 0.00 4.7545 0.0000
21.253 140.23 0.00 0.00 0.00 0.00 0.00 ;. 0.00 0.00 4.7545 0.0000
21.503 140.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.7546 0.0000
21.753 140.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4. 7547 0.0000






OSPREY ENERGY CENTER

POST-DEVELOPMENT OUTPUT
(NODE N-101)

FDOT 100-YR, 8-HR









































































MODRET T . s
INFILTRATION : OSPREY ENERGY CENTER -

142.00 '_

141.85 . >

141.70

141.55

141.40

141.25

141.10-

Elevation of Water Level (ft)

140.95

140.80

140,65

140.50 - - = :
0.00 2.28 4.57 6.85 9.13 11.41 .13.70 15.98 1826 = 20.54 _,2"2.83

Time (hrs)
B NODE 101 FDOT 50-YR, 8-HR Max Water Elevation = 141.86 ft



"MODRET
- 141.91
141,77
141.63:

E\ X

L=

E 141,49

3

13 C.

8 141.35

)

B :-5 141.20
— e W A

K=

B 141.06

3

w

. 140,92~
140.78
140.64
140.50 .

0.00

‘ .

INFILTRATION : OSPREY ENERGY CENTER

Time (hrs) -
& NODE N-101 FDOT 25-YR, 8-HR Max Water Elevation = 141.78_&

228 457 ..685 . 913 - ‘94 ..1370 - i598+. 1826 .-2054 “ ;2283 -
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MODRET s ;
3 INFILTRATION - OSPREY ENERGY_ CENTER

141.83-

141.70

141.57

141.43-

141.30

; Elevatio?n of Water Level (ft)

140.77

140.63

140.50 . S : e
0.00 2.28 4.57 6.85 9.13 1141 1370 1598 ~ 1826  20.54 . 22.83. -

Time (hrs)
B NODE N-101 FDOT 10-YR, 8-HR Max Water Elevation = 141.71 ft



MODRET

_ INFILTRATION : OSPREY ENERGY CENTER

141.77

141.65

141.52

141.39

141.26

141.14

Elevétion of Water Level (ft) -

_141.01=——

140.88

140.63

140.50
0.00

2.28 457 6.85 9.3 1141 13.70  15.98

_  Time (hrs) :
# NODE N-101 FDOT 5-YR, 8-HR Max Water Elevation = 141,66 ft

18.26

20.54

22,83
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Section C, Item § continued from Page 2 |
TABLE 1- FOR WELL OR MINE PIT WITHDRAWALS OF:|

Average GPD on OR Maximum GPD During |
an Annual Basis Any Single Day '
500,000 gpd but a f More than 5,000,000 |
less than 1,000,000 but not more than .
gpd 10,000,000 gpd
1,000,000 gpd or More than 10,000,000 !
greater :

TABLE 2 - FOR SURFACE WATER WITHDRAWALS:

If your withdrawal is from a lake with a surface area of 80 acres o
impoundment.

If your withdrawal is from a lake larger than 80 acres, list below a
applicant's property intersects the shoreline. ;

of your property boundary

of your property boundary

Provide Information on the Following:

All property owners within 1,320' of the well or within 200’

All property owners within 2,640' of the well, or within 400’

r less, list below all riparian owners on the lake or

| riparian owners in either direction 660" from point where

If your withdrawal is from a stream and if the maximum daily average pumpage is less than 5,000,000 gpd, list below all

riparian owners 660' upstream and 1,320' downstream from your

If your withdrawal is from a stream and if the maximum daily aver,

property boundaries at the shoreline.

age pumpage is greater than or equal to 5,000,000 gpd,

list below all riparian owners 1,320' upstream and 2,640' downstream from your property boundaries at the shoreline.

Name Mailing Address
NA

SECTIOND - Wifhdrawa! Points

6. Groundwater Withdrawals. Include all wells on propie'rty g

inactive, and whether existing or proposed, in the table!on the following page:

TABLE SWFWMD L.D. No. - the withdrawal number assigne
LEGEND: Owner I.D. No. - the owner’s I.D. number. |
Construction Date - the approximate date that/the

d by the District, if existing.

withdrawal point became operable.

reater than 2 inches in diameter, whether active or

Average Withdrawal Rate - the total quantity.of water to be withdrawn in one year divided by 365, in gpd.

Peak Monthly Withdrawal Rate - the maximum quantrty to be withdrawn in a single month, in gpd.

Maximum Daily Withdrawal Rate - the maximum ciuantlty to be withdrawn in any single day.

. Standby - refers to status of wells that would not be used unless another well becomes inoperable.

Cap - the well is capped.

Meter - refers to whether a flow meter is installed: |f several withdrawals are connected to the same meter.
(ganged), indicate by placing a letter character (a.,b etc.) instead of a check mark, linking those intercon-
nected withdrawals by like characters. If an indirect! flow measuring device (e.g. an elapsed time meter,
etc.) is used, place an I (indirect) in the space provided. .
Monitor - refers to water level or water qualltyI monltors Indicate the type of monitor by placing an L (Level),
Q (Quality), or both in the space provided. The absence of checkmarks or letters indicates active status.
Mainline Diameter - refers to the outside diameter of the main discharge pipe.

Proposed - check if the withdrawal point is proposed rather than existing.

Section D, continued on Page 4

WUP-3 Form 46.20-003 (12/89) '

I

PAGE 3 OF 6



|

Section D, continued from Page 3 ‘ [ H
i

i

ID.No. | LD.No. | Casing | Depth | Total | Const.|  Pump | \Withdrawal Rate’ - - | Proposed Status (ch Mainline -
SWFWMD | Owner | Diameter | Cased | Depth | Date . [Capacity (gpm) | Average | Peak; Mon. | Stdby:| ‘Ca Diameter "
3 S . . Annual . | Month . : T

1 16in. | 150 | 700 08/02 1,700 1,377,216/ 1,994,339 X

2 | 16in.| 150 | 700 08/0 1,700 1,377,216 1,994,339 X

< 16in. | 150 | 700 08/02 1,700 1,377,216 | 1,994,339 X v
|
|

7. Indicate the future use of any capped source:

8. Indicate the parameters sampled for any monitor wells listed abiove:

9. Surface Water Withdrawals - See the Groundwater withdrawal section above for explanation of most terms. Source
name is the name of a lake, stream or other waterbody.

1D No, /| 10, No!

- Withdrawal Rate L= . | Prop
P N e -. .

' e

. 10. Other Sources. Describe any other sources of water, such aé from ultilities, treated waste water effluent, etc.

List annual average and peak month quantities for each additional source:

Utilize all reclaimed water from Allred WWTP, which has current capacity of 800,064 gpd that will ultimately grow to 1,400,000 gpd

|
|
8 ' . V. IMPAGTS ' _ :

Are you aware of any adverse impacts that your withdrawals have or may have on other water users, off-site land
uses, the water resources, or environmental features? Ifiso, provide a detailed explanation of the impact and your
plans to deal with it. i

None Anticipated 4 | Explanation Attached (]

VI. HYDROGEOLOGY

Provide any information available on regional and site-Speciﬁlc hydrogeology, including aquifer characteristics, for

all aquifers existing in the area of your withdrawals. Provide documentation and references in support of this
information. If you do not have such information, hydrogeologic testing may be required either as additional

information in support of your application, as a condition of the permit, or both. The District may use appropriate
regional data in lieu of or in addition to submitted informa'tionj to assess the impacts of your withdrawals. New
hydrogeologic testing should follow the guidelines of Part C, Permit Information Manual.

*This third well will be designated as a standby well in-the event that either of the
primary wélls requires maintenance. This' third well will be operated intermittently
in-order to maintain its integrity and Iifnsu;re it is fully operational when neededd

WUP-3 Form 46.20-003 (12/89) _ i ‘ ! PAGE 4 OF 6
|







Southwest Florida Water Management Dlstnct

Regulation Service Reglons

District permit applications for water use, environmentah |
resources, and well construction may be submitted to any
District Service Office. Permitting evaluation and field
services for projects within the designated regions will be
conducted by the appropriate service office. In Manatee .
and Sarasota Counties, well construction permits are
issued locally.

* District Service
Office Location

- ’
:II/;;I I*’BARTOWI IIIIJ
ey
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fordrrssalierised st idssry

|
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4 /. HARDEE.

PEEIPIL IS PSP EEIEP AP
r

S

* VENICE %3

The District does not based on di

Full Permitting Services Available:

BROOKSVILLE SERVICE OFFACE

2379 Broad Street

Brooksville, Florida 346096899

Phone (352) 796-7211

Toll Free 1-800-423-1476+*

Suncom 6284150

This office handles permits for Hernando, Pasco,
Citrus, Lake, Levy, Marion, and Sumter counties.

TAMPA SERVICE OFFICE

7601 U.S. Hwy. 301 N.

Tampa, Florida 33637-6759
Phone (813) 985-7481

Toll Free 1-800-836-0797*
Suncom 5782070

This office handlas permits for
Hillsborough and Pinellas counties.

BARTOW SERVICE OFFICE

170 Century Bivd.

Bartow, Florida 33830-7700

: Phone (863) 534-1448
Toll Free 1-800-492-7862*
Suncom 572-6200

This office handles permits for Polk,
Highlands, and Hardee counties,

VENICE SERVICE OFFICE

115 Corporation Way

Venice, Florida 34292-3524

Phone (941) 486-1212

Toll Free 1-800-320-3503*

Suncom 526-6900

This office handles permits for Sarasota,
Manatee, Charlotte, and DeSoto counties.

Service Office Only:

LECANTO SERVICE OFFICE

3600 W. Sovereign Path — Suite 226
Lecanto, Florida 34461-8070

Phone (352) 5278131

Suncom 667-3271

Well Construction Permits only:

MANATEE COUNTY

ENVIRONMENTAL MANAGEMENT DEPARTMENT
202 Sixth Avenue East P.0. Box 1000
Bradenton, FL 34206-1000

(941) 742-5980

SARASOTA COUNTY

HEALTH DEPARTMENT

1301 Cattiemen Road P.0. Box 2658
Sarasota, FL 342332658

(941) 3786133

sided for in the ADA should contact the Records and

sity. Anyone requiring

Data Department (352) 7967211 or 18004231476 *; TDD only: 1-8002316103.7

*All 1.800 telephorie numbers are for Florida only. |

N
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September 1939
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CSX Cofpbrat:ion, etal
Tax Dept J910

500 Water St.
Jacksonville, FL, 32202

Mobile Home Park Housing-Corporation, etal
32 Walton Way
Auburndale, FL 33823

Francisco R. Tavira, et al
38 Norman Lane .

Auburndale, FL, 33823 |

Zerkle E. Webb, et al
1311 US Hwy #92 W
Auburndale, FL. 33823

Forrest ¢/o Irene Grizzle Spencer, et al
4421 E. Saddle Cr Farm
Lakeland, FL 33801

Lloyd H. Northrup, et al
43 Norman Lane
Auburndale, FL. 33823

Valentin Barajas, et al
43 Kelly Lane
Auburndale, FL. 33823

Terrell O. Webb, et al
160 Ave. F South
Auburndale, FL 33823

Marie J. Spencer, et al
1802 Derby Ave.
Auburndale, FL. 33823

| John W. Taylor, et al

P.O.Box 132
Auburndale, FL. 33823

Gospel Tabernacle TRS
1802 W. Derby Avenue
Auburndale, FL 33823

Forrest Spencer

4421 E. Saddlecreek Farm Rd.
Lakeland, FL. 33801

Horizon Gas, Inc.
1708 E. Busch Blvd.
Tampa, FL. 33823

Leatrice M. Beemer, et al
1710 Derby Ave.
Auburndale, FL. 33823

New Beulah Baptist Church Inc., et al
P.O. Box 1532
Lakeland, FL. 33802

Mobile Home Park Housing Corporation, et al
4860 W. Gandy Boulevard '
Tampa, FL 33611
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limestone with numerous foraminifera (Copeland, 1991). The lower unit is composed of
|

granular limestone and may be partially to completely dolomitized in some areas =

(Copeland, 1991). The Ocala Limestone is also a hydrogeologic unit of the Upper
Floridan aquifer. The top of the Ocala Limestone is encountered approximately 150 feet
bls in the vicinity of the site, and this unit is approximately 250 feet thick (Miller, 1986).

L]

Suwannee Limestone: The Suwannee Limestone is the uppermost hydrogeologic unit of
the Upper Floridan aquifer in the vicinity of th!'e site. The Suwannee Limestone
generally consists of muddy (carbonate) limestoneé (Copeland, 1991). The Suwannee
Limestone is very thin to absent in the study area ar"td, if present, pinches out to slightly
to the north. The top of the Suwannee Limiestone, if present, is -encountered
approximately 125 feet bls in the vicinity of the site, and is approximately 25 feet thick
(Miller, 1986). !

Hawthorn Group: The Hawthorn Group sediments are composed primarily of sandy

clay, clay, marl, sand, and phosphate beds. More specifically, the lower portion of the
Hawthorn Group consists of phosphatic carbonatejs, and the upper section consists of
siliciclastics (Copeland, 1991). In the vicinity of the{site, the Hawthorn Group is further
divided into an upper unit known as the Peace |[River Formation, and a lower unit
known as the Arcadia Formation (Scott, 1988). The i’ﬁocene-age Bone Valley Member of
the Peace River Formation forms the upper 25 feet of the Peace River Fofr-;]a!:ion (Scott,
1988). The top of the Peace River Formation is encc:.untered approximately 50 feet bls in
the vicinity of the site, and is approximately 25 feet thick (Scott, 1988). The top of the
Arcadia Formation is encountered approximately 75 feet bls in the vicinity of the site,

and is approximately 50 feet thick (Scott, 1988).

In the vicinity of the site, the relatively impermeable clays of Hawthorn Group generally
serve as a confining unit that hydraulically separ:ates the underlying Upper Floridan
aquifer from the overlying surficial aquifer system. [n certain parts of peninsular Florida
(particularly to the sbuth and southwest of the sfte), there are permeable sands and
carbonates within the Hawthorn Group that comp?rise the intermediate aquifer system.
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During drilling, the technician recorded the SPT N-!?lfalues and visually characterized the

soil types, thicknesses, and depths to the various geologic materials encountered.

Geologic logs of the 14 SPT borings are attached in A|ppendix 10.7.

|
Based on the soils encountered in the borings, the sfite is covered by an approximately 1
to 2 foot layer of topsoil consisting of loose, fine sand. This topsoil layer is underlain by
about 5 to 10 feet of fine sand with trace amounts of: clays (SP). The upper sand deposits
are typically underlain by sequences of fine sands with increasing amounts of clay with
depth (SP-SC and SC). Clay contents of the soils in deep zones (greater than about 65
feet below land surface) in borings B-5 and B-9 werie greater than 50 per cent (CH/MH).
Based on the laboratory flexible-wall permeability test completed, the vertieal hydraulic
conductivity of the clayey-sand specimen was 6.5 x{lo" cm/sec. Based on the laboratory
test results, the fine-grained fraction of the soils encountered generally exhibited
medium to medium-high plasticity. The clayey-sand and sandy-clay deposits were
about 60 to 80 feet thick and were underlain by fractured limestone. Borings B-2, B-4, B-
5, B-9, B-11, and B-13 were advanced until a relatively hard-fractured limestone layer
was encountered. Two geologic cross sections were_r developed from the boring logs and
their transects are shown in Figure E -2. The cross sections are illustrated in Figures E-3
and E-4. |
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|
Intermediate aquifer system i

Minimal drawdown (<0.01 feet) was pf-'oduced in OS2 at the Osprey Energy Center
boundary and beneath nearby wetlands and water bodies in the intermediate aquifer

system.

Upper Floridan aquifer

Maximum ‘drawdown produced in OS2 at the Osprey Energy Center boundary in the
Upper Floridan aquifer was 1.90 feet. Beneath nearby wetlands and water bodies the
drawdown in the Upper Floridan aquifer ranged from 0.50 feet and 1.00 feet. Figure E-8

is a contour map of drawdown in the Up;per! Floridan aquifer after a 365-day simulation
I

of annual-average withdrawals. i
.e I i
0s3 n
!

Cumulative impacts of all permitted users on the aquifer systems were modeled in OS3.

Guidelines in Section C of the WUPIM indicate that the Level Il — Comprehensive
Analysis is to be run for a 90-day peak w-ithc!lrawal period. The guidelines indicate that
the model is first run with only the proposéd quantities of the applicant. All permitted
water withdrawals within the area encomf)assed by the 1.0-foot drawdown contour
produced by this initial simulation in the aErtesian (Upper Floridan) aquifer are to be
included in the next simulation. Four pe‘rmi;tted water withdrawals were located inside

th_e 1.0-foot drawdown contour and are Eétecl; below.

]
|

Permitted Withdrawal | | Water Use Peak Water Use

permit number (gallons per day)
Auburndale Power Partners 20106040()3 1,894,700
Dolores Barton _ . i20.8945.001 44,150
E.E. Sawyer and Don C. Smith ' ; 520.10341 000 4,000
Talquin Development Company |20.3038.003 105,900
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INPUT |
The grid for OS3 was further refined tq 13|0 by 124 cells in order to accommodate the

additional wells of the four permitted users listed above. All other model parameters
were held the same as in the initial simtilaﬁon (OS1). Peak-month daily withdrawals of
these users and the Osprey Energy Center were input, and the simulation was run for 90

days.

OUTPUT
Surficial aquifer system
Minimal drawdown (<0.01 feet) was .ﬁroduced in OS3 at the Osprey Energy Center

boundary and beneath nearby wetlands ‘and water bodies in the surficial aquifer system.

Intermediate aquifer system ' |

Minimal drawdown (<0.01 feet) was ]:%rod;uced in OS3 at the Osprey Energy Center
boundary and beneath nearby wetlandis and water bodies in the intermediate aquifer
system. :

Upper Floridan aquifer : [

Maximum drawdown produced in OS2 at ithe Osprey Energy Center boundary in the
Upper Floridan aquifer was 3.50 feet. f?enieath nearby wetlands and water bodies the
drawdown in the Upper Floridan aquifeir ranged from 1.00 feet and 1.50 feet. Figure E-9
is a contour map of drawdown in the U;:?p et Floridan aquifer after simulation of a 90-day
peak-period of cumulative withdrawals. , |
The SWFWMD presumes that a withd'_ra.w:'lal of water, when considered concurrently
with other permitted withdrawals, will n#;t cause significant adverse impacts if the
withdrawal does not cause more than !one:- foot of drawdown in the surficial aquifer
system beneath a wetland or a lake. R'e:sult!s from OS3 show that the drawdown in the
surficial aquifer system from the Proj(;ect' ;wﬂl be less than one foot, and therefore,

according to SWFWMD guidelines, all pérfol}mance standards are considered met.

B

|
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I I
e

L}

34
J

3/10/2000 9939570

]
Floridan aquifer at the MIA boundary: were of concern. No other boundaries were
assigned for OS4. !

Pumping Wells _
The entire cell representing the Osprey Energy Center Site was designated as a
withdrawal point. Pumping rates were based on annual-average daily rates, 2.75 mgd,

and the simulation was run for 365 days. -

OUTPUT 054

Surficial aquifer system

Drawdown was not evaluated in the surficial aquifer system because it was modeled as a

constant-head boundary for OS4.

Intermediate aquifer system

No drawdown occurred in the intermediate aquifer system at the MIA boundary after a

simulated 365-day average-annual pumping period.

Upper Floridan aquifer

No drawdown occurred in the Upper Flm?'idan aquifer at the MIA boundary after a

simulated 365-day average-annual pumping period. Figure E-11 is a contour map of

drawdown in the Upper Floridan aquifer.

The results of these additional analyses fall within all screening thresholds for the
guidelines set forth in the SWFWMD’s WUPIM. Predicted drawdown in OS2 in the
Upper Floridan aquifer at the Site boundary was 1.90 feet, and the drawdown in the
Upper Floridan aquifer beneath nearby wetlalmds and water bodies ranged from 0.50 feet
to 1.00 feet. In the Level 2 — Comprehensive| Analysis (OS3), predicted drawdown in the

surficial aquifer system was less than 0.01
adjacent to the Osprey Energy Center Site.
- . impacts will occur at the MIA boundary as a

Center.

foot beneath wetlands and water bodies
In OS4, the regional analysis shows that no
result of pumping from the Osprey Energy




TABLE E-1

Aquifer Parameters

Osprey Energy Center Site
Polk County, Florida

Layer parameter value source
Horizontal hydraulic 12.3 fest/da Southwest Florida Water Management District, 1994, Aquifer Parameters Within The
conductivity (K,,) ' y Southwest Florida Water Management District, pg. 89, index no. 17
Vertical hydraulic :
Surficial aquifer conductivity (K,) 1.23 feet/day (one-tenth horizontal value)

system (Layer 1)

Southwest Florida Water Management District, 1994, Aquifer Parameters Within The

SpeCifcyiald (S,} 0.26 Southwest Florida Water Management District, pg. 89, average of index nos. 15 & 17
Porosity 0.26 Driscoll, F.G., 1986, Groundwater and Wells, pg. 67, porosity value for sand
Horizontal hydraulic 5.8 feet/da Southwest Florida Water Management District, 1994, Aquifer Parameters Within The
conductlivity (K,,) ! Y Southwest Florida Water Management District, pg. 61, index no. 2
- - - Vertical hydraulic L : T e 5 o . s e .
I witermisaiate aguifer | conductvity (k)" | 0.58 feet/day. . |(one-tenth.horizontal value)— . —.. .- . .
{|—system (Layer2) | . . " - Southwest-Florida-Water-Management-District,-1988,-Groundwater-Resource
SpavHicatonage (5;) RS Availability Inventory: Polk, County, Florida, pg. 38, tbl. 4, sites 43 & 50
Porosity 0.25 Driscoll, F.G., 1986, Groundwater and Wells, pg. 67, porosity value for sand

Horizontal hydraulic

0.007 feet/day

(ten times vertical value)

conductivity (K;,)
Vertical hydraulic 0.0007 feet/da Southwest Florida Water Management District, 1988, Groundwater Resource
Confining unit conductivity (K,) ) y Availability Inventory: Polk, County, Florida, pg. 67, fig. 35 (leakance )
(Layer 3) Southwest Florida Water Management District, 1988, Groundwater Resource
Specificaiorage (8¢ G.70R-07 Availability Inventory: Polk, County, Florida, pg. 38, thl. 4, sites 43 & 50
Porosity 0.45 Driscoll, F.G., 1986, Groundwater and Wells, pg. 67, porosity value for clay
Horizontal hydraulic 97.02 feet/da Southwest Florida Water Management District, 1994, Aquifer Parameters Within The
conductivity (K, ,) ” Y Southwest Florida Water Management District, pg. 26, index no. 40
Vertical hydraulic - ,
Upper Floridan aquifer| conductivity (K,) 9.79 feet/day (one-tenth horizontal value) _
(Layer 4) Southwest Florida Water Management District, 1994, Aquifer Parameters Within The
Spacific slocage (S)) i Southwest Florida Water Management District, pg. 26, average of index nos. 39 & 40
Porosity 0.20 Driscoll, F.G., 1986, Groundwater and Wells, pg. 67, porosity value for limestone

H:\M999PROJGS3-957NTask 0200\moresi\Attachments\Thi1.xls
















g‘* 5 __- = = fq i |
) sana l ll & - e L \
= .I. [T — o)l = ..-' A h = . 5 ‘; ‘ i
o E: E H -2 i ‘i - A i
Ei HH .-'. y 1:_ - i als ‘\ - (2
3—. .I:I:I-.l'g .::'_‘nl | .l' 92 L ..;" s .. :' ) : ® a (=}
TR | ORI g F-R\Frerton s
o o . .- wE 13 e =E: olle .'o s \ ark a
;_ Ceg n]_ N Meotd = - e L=E 8--;' . . \\
47 M. H
DR (i 5 ! :- " o i 7 - |
2 = a1

X122 . : L : =4 g

| T T T
Iz‘“ 3300 1100 5500 Ae00 FFo0 8800 5800 11290

Contour Interval: 0.5 feet - - Withdrawal Well N

Scale: 1"=1320'

- Drawdown in the Upper Floridan
Golder - Aquifer = Cumulative Withdrawals,
Assoclates Tompe, Florida 90-Day Peak Pumping  (0S3)

o oty calpine Construction Finance Company, L.P. :: i:; | K:;M - 5030570

Osprey Energy Center T = [PE e fgE-.dvg . E-9































3/10/2000 , 50 9939570

Specific Measures:

|
Specific water conservation measures that will be implemented at the Osprey Energy

Center are:

i
e Apply a xeriscape type landscape that incorporates the principles of design,

appropriate plant selection, soil improvement, efficient irrigation, mulching, turf

concentration, and proper maintenance.

e Utilize low volume plumbing fixtures.

|
e Apply other measures designed to _réduig:e the amount of water needed, such as

install automatic shutoff valves where tecﬂnologically possible.

¢ As the industry develops new water conservation programs that can be economically

achieved, they will be implemented.

The above conservation measures will be irlhplemented upon start-up of the Osprey
Energy Center. If new and innovative méthtj:ds of water conservation become available
in the future, Calpine will make every effort to implement any program that is
economically feasible. If additional reclaimed water becomes economicaﬂy feasible, it

will also be considered as a means off reducing proposed groundwater use.
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the Osprey Energy Center. |
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-
1.1 PURPOSE !
The purpose of this study is to identify and assess the technical, environmental, and
economic feasibility of the various water sﬁpplx alternatives available for use by Calpine.
in conjunction with the Project. This study wllas undertaken to ensure that the lowest

quality water resource, deemed feasible, is incorporated into the water supply plan for

12 PROJECT DESCRIPTION | |

The Osprey Energy Center will be designed to operate as a base load power generating
plant. The water use for the Project has been es,:imated on an average daily quantity and
peak month daily quantity. ! l

This section prévides a description of the:Osprey Energy Center, including the overall

Site layout and key components of the Project,lt including their operation and proposed

controls for air emissions and water dischargejs. Estimates of the expected quantity of
water supply needs and water discharges from the Project are provided in Sections 2 and

3, based on the current available engineering and design information.

The Project will be located adjacent to an eﬁstir{ng power plant and will tie into a number
of facilities, including a proposed fuel supply pipeline, existing water supply and
wastewater facilities, paved roads, Tampa ‘Electric Company’s Recker Substation, and
associated 230-kV transmission lines. As a rem:llt, the location of the new facility at the
Auburndale Site (see Figure 1-1) and the sél'ectifon of the combined-cycle technology will
maximize the beneficial use of the Site while nlmurmzmg environmental, land use, and
cost impacts. ' |

S

The Osprey Eﬁergy Center will consist of a nominal 527 megawatt (average ambient)
combined-cycle power plant and directly associated facilities. The Project will include
two 170-MW Westinghouse “F” Class combustion turbines (CTs) and associated heat '
recovery steam generators (HRSGs). The CTs will be equipped with Dry Low Nitrogen
Oxide (NO,) combustors (DLN) and Selective Catalytic Reduction (SCR) and have a
combined generating capacity- of nor#ﬁ_na} 340 megawatt (MW).  The triple
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03/08/00 '=?4l ‘ |
pressure HRSGs will have the ability to duc‘t|ﬁre! and will be connected to a nominal 270-
MW steam turbine electric generator. The I-[RS(I} will utilize the waste heat from the CTs
to produce steam for this new steam turbine.é The facility (Figure 1-2) is commonly
referred to as a “2 by 1”7 combined-cycle colnﬁgiuration. By utilizing the heat from the
CTs, which otherwise would be wasted, the Econ‘;lbined—cycle facility will be more efficient
than simple cycle CTs and most existing steam|/cycle power plants. The facility will be
fired exclusively with natural gas. |

i

The DLN combustor designed for the “F” CTs consists of premixed fuel zones plus a
standard diffusion flame pilot burner for flame s;tability. Low NO, levels are achieved by
introducing fuel primarily to the premix zones'E and reducing the amount of fuel being
combusted from the pilot nozzle. Steam injection will be used during some operating
conditions to increase the power output from the unit. This is commonly referred to as
"steam for power augmentation." This is ?diffl[erent than using steam injection in the
combustion zone for standard combustors, which is used for NO, control. The turbine
inlet will be equipped with evaporative cooling to reduce the inlet temperature. This
increases the power and output of the comb,ine&!i cycle. Thus, a number of water uses for
the proposed Project will result in increased efﬁciency and performance, allowing more
electricity to be generated per unit of fuel. I.ﬂI addition, these mechanisms to increase
power output will assist in improving one of the primary goals of the Project, which is to
increase the reserve margin in peninsular F}oﬁciia (refer to SCA, Chapter I,";Nged for the
Project”). Primary water uses for the Ospre!y E!nergy Center will also include condenser

cooling, evaporative cooling and process water.:

Natural gas will be transported to the Site via nfatural gas transport pipeline. The facility
will connect with an on-site natural gas suf:pl}?’ from the proposed “Gulfstream Natural
Gas System,” a subsidiary of the ANR!!Coa{stal Pipeline Company, a natural gas
transportation company. |
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. i |
3.0 OSPREY ENERG‘\i’ CENTER WATER USES

|
3.1 PROJECT WATER USES ;
311 COOLING TOWER MAKE-UP WATER

|
The single largest requirement for water for this Project is make-up water for the cooling

tower. Water is lost due to evaporation and drift in the plant cooling tower.
Additionally, water is needed to replace |cooling tower discharge. Cooling tower
discharge or blowdown is necessary to prevent an accumulation of solids in the cooling

water.

The average daily and maximum daily water balance diagrams for tht; Project are
presented in Attachments F-3A and F-3B, reispecl:ively. The average daily water use for
the Project is estimated to be 3,554,496.gall05ns per day (gpd). The maximum estimated
daily water demand for the Project is 4,-7881743 gpd. The average and maximum daily
water use figures are based on 5 and 3.5 cyci:les of concentrations, respectively. Cooling
tower evaporative losses for the average |daily case accounts for 2,831,040 gpd, or

approximately 79.6-percent of the total plant requirement.

312 STEAM CYCLE MAKE-UP WATER|

Steam cycle make-up water is required ito |repl:_-u*_e water that is vented as steam, or is
blowdown from the heat recovery steam generators’ steam drums to prevent an
accumulation of solids in the boiler water. On an average daily basis, steam cycle make-
up accounts for 21,600 gpd, or slightly imore than 0.6-percent of the total plant
requirement (Attachment F-3A).

|
3.1.3 WATER FOR POWER PRODUCTION

Evaporative fogging type coolers are p'rovi!ded to enhance efficiency and to improve

plant performance by cooling the temperafure of the inlet air by evaporating a small

amount of water in the air stream. The eivaporation process transfers heat from the

atmosphere to the water resulting in a drop in air temperature. This process helps to
| .
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All groundwater that is used at the plant will serve a power function; it will be used

either for cooling equipment or for steam. These functions will be constantly monitored

for optimum performance by an elaborate set of sensors, including condensate in the
main condenser and steam injection in the! combustion turbine. These and similar
practices will be continuously monitored by| an automatic control system designed to
maximize efficiency within the limits of the e(:luipment as well as the permit. Utilization
of automatic control systems will ma)dmiz!e Osprey Energy Center efficiency and

|
conserve water. |

A dminage system within the plant will bel designed such that all drains within the
buildings will drain to concrete sumps and thi.e'n will be pumped to a neutralization tank.
From this tank the water will be neutra]iz:éd (if needed), and reused. An internal
collection system will be installed to collect inadvertent system leaks such as those from

around a pump seal or valve, as well as any wiater that is spilled or applied.

Operators will continually check systems for%leaks and proper performance. Any leaks
that are found will be corrected as quickly és feasible. Any leaked water will go to a
recycle drain. I

Steam that is used to generate electricity through the steam turbine will be condensed,
and reused in a continuous loop. Erﬁergepcy eyewash and shower stations will be
i .

provided with drains that lead to the reuse of‘ that water.

‘Specific Measures: 1

Specific water conservation measures that will be implemented at the facility are:

e Apply a xeriscape type landscape that incorporates the principles of design,
appropriate plant selection, soil iniprov'fement, efficient irrigation, mulching, turf
concentration, and proper maintenance. 1

e Utilize low volume plumbing fixtures. i












Table 4-1

City of Auburndale Wastewater Treatment Plant

Monthly Operating Report, Lena Run - 1999

Parameter Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
[Monthly average daily flow (mgd") 048 | ND°| ND | ND | ND [ ND | ND | ND | ND | ND | ND [ ND
[[Permitted capacity (mgd) 065 | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
Three-month average daily flow (mgd) | 0.16 | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
Percent of permitted capacity (%) 74% | ND | ND | ND | ND [ ND | ND | ND | ND | ND | ND | ND
[CBOD:s Effluent (mg/’) 076 | ND | ND [ ND | ND | ND | ND | ND [-ND | ND [ ND | ND
[ICBODs Effluent (Ibs/day) 305 | ND | ND [ ND | ND | ND [ ND [ ND [ ND | ND | ND [ ND
TSS Effluent (mg/1) 119 | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
TSS Effluent (Ibs/day) 478 .| ND | ND.| ND | ND | ND | ND | ND | ND | ND | ND | ND
[Minimum pH (SU*) | 670 | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND |
IMaximum pH(SU) ~740 | ND |TND [ND |TND | ND7|"ND | "ND [ ND | "ND| ND | ND—
Total N (mg/l) 136 | ND | ND | ND | ND [ ND | ND | ND | ND | ND | ND | ND
TKN (mg/l) 102 | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
Ammonia (mg/l) ND | ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
Nitrate (mg/1) ND | ND | ND | ND | ND [ ND | ND | ND | ND | ND [ ND | ND
otal Phosphorus (mg/l) ND | ND | ND | ND | ND [ ND | ND | ND | ND | ND | ND | ND
Minimum chlorine residual (mg/1) 000 | ND | ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND
Maximum chlorine residual (mg/1) 314 | ND | ND [ ND | ND | ND | ND | ND [ ND | ND | ND | ND
Fecal Coliform (#100mls) 299 | ND | ND | ND | ND | ND | ND | ND [ ND | ND [ ND | ND
Ultimate oxygen demand (Ibs/day) 2308| ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
[Dissolved oxygen (mg/l) 750.| ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND

'mgd: million gallons per day
*ND: No Data

’mg/: milligrams per liter
‘sU: Standard Units













































Table 6-1

Water Supply Options
Osprey Energy Center
SOURCES BITE ke o  RESOURCE . " REGULATORY s ENGINEERING/COST
: Opportunity . Constraint Opportunity Constraint - Opportunity Constraint e s Opportunity \Constraint” *~ |
Groundwater Three wells proposed, any two achieve
pper Floridan Aquifer  JAvailable. None with respect to Sufficient quantity available |None Impact on other users; . |None, if regul q ible by drill rig; well | project requirements.
Base Case) ‘waler quantity. in vicinity of site. environmental constraints. are met. installation required, The total cost for this alternative
Lengthy process for obtaini purmpshard required, (3 wells) is $500,000.
permit. APT
ater Available. None with respect to [ Groundwater is svailable No apparent A good al ive for No app i Ground! ] See above.

Floridan Aguifer quantity. at site. Reclaimed water for GW withdrawal ing permiting Chapter 62-610 F.A.C. by drilling. Reclaimed water | Reclaimed water needs to be delivered
‘embined With Reclaimed Reclaimed water hus lower  |nieeds to be convey No inf for q Good for i (High Disinfection)  is ible by piping at the site. Piping cost is $740,000.
‘ater From City of quality. to the site via piping. delivery of reclaimed waler.  |water conservation plan. for reclaimed water. UV system upgrading cost is $500,000.

(approximately 1 mile) The total cost for this alternative,
is $1,740,000.
Water (None. Available from Lakes Available. May not be able to | Apparent permitting No permit may be granied Accessible by public RO.W. |Water quality varies with season.
Hﬂ.’u Lema (0.5 miles) and withdraw at minimum flow  |fatal flaws. Lakes are headwater for in distances shown under The total cost for this alternative
Ariana (1 mile) Poorer water quality than Peace River. site category. is $300,000.
polable.
ﬁ...““!qmuil Available. Insufficient yicld | Availabic. Insufficient yield No apy permitting com ial impact on wetland Accessible by drill rig; well [ Limited room on site to construct
(50,000 gpd/well, max). and surface water bodies. installation required, multiple wells (95 wells estimated at
pumpshardware required, 50,000 gpd each 4.788 mpd peak).
aquifer performance lests
(APTs) recommended. 1
. fovermerdan  [Availabe Nene Availabie. | Water qulityispoor. — None. Pretreacment rject water Accessible by dil rig; well [ Thiee wells (2 operating a  ime) o
IAquifer i © |willrequire disposal. installation required, " |achicve 4.788 mgd estimated peak. The — ~
(Brackish Water) Difficult to permit deep injecti pump d Juired, average cost for design, permitting and
well. APT ded installation of wells is $700,000.
Pilot study, engincering design, permitting
installation of the deep well injection
is $3,900,000. The total cost for this
£ is §4,600,000.
[Municipal Water 13. Available from a 12" Available. Economic constraints Mo apparent permitting City’s obligation to reserve | Available ai the property Connection fee and
ﬁﬂl!&!ﬂl—k main along the southern Limits by the City. fatal flaws. resources for future |boundary. Good quality. impact fee by the City.
property line.
Water [None. No infrastructure to |Available. No infrastructure Using reclaimed water {i.e. reuse) {Chapter 62-610 F.AC. Design and installation Permitting for piping system.
rom Winter Haven deliver reclaimed water Water quality is questionable |is encouraged by SWFWMD. {requircments. of & pipeline. Difficulties in piping installation.
Auburndale 1o the site. Winter Haven's WWTP {High Disinfection) High cost of piping system ($6.1M).
Site is 10.8 miles from q T Mixing wastewater from Disposal of pretreatment reject
‘Winter Haven's WWTP. w0 sources is not is high ($3.9M). The total cost for
well received. this alt ding
withdrawal, is $10,500,000 (not including
ROW access, efc).

Notes:

migd: million galloas per day

$1.2M: 1.2 million dollars

APT: Aquifer performance test

F.A.C.: Florida Administrative Code

SWFWMD: Florida Water Manag; Diistrict

gpd: gallons per day

Estimated Casts do not include the operation and maintenance costs.
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. Sec.5.6.14 LI-LIGHT INDUSTRIAL.

5.6.14.1 STATEMENT OF INTENT.These districts are intended for light
manufacturing, processing, storage and warehousing, wholesaling, and
distribution. Institutional and residential uses are prohibited as not in
character with the activities conducted in these districts. Service and
commercial activities relating to the|character of the district are permitted.
Regulations are intended to preveni or reduce friction between uses in this
district and also to protect nearby residential districts. Performance
standards are applied at lot lines.

5.6.14.2. PERMITTED PRINCIPAL UéES AND STRUCTURES.
5.6.14.2.1. Light manufacturing, processing, fabricating and similar uses.

|
5.6.14.2.2. Wholesaling, warehousing, storage, distribution establishments
and the like.

5.6.14.2.3. Bulk storage inﬂamme ble liquids.

5.6.14.2.4. Outdoor storage lots and yards; except wrecking yards, junk
yards or yards used in whole or in part for scrap or salvage operations
. _ or for processing, storage, dlsplay, or sales of any scrap, salvage or
v . second-hand building ma.teri;als, junk automobiles.
|
5.6.14.2.5. Vocational schools and trade schools involving operations of
a light industrial nature.

5.6.14.2.6. Retall establlshments for sale of new and used automobiles,
motor cycles, truck and tractors manufactured homes, boats,
automotive vehicle parts and accessories (but not junk yards or
automotive vehicle wrecking yards) heavy machinery and equipment,
farm equipment and ‘supplies, lumber and building supplies,
monuments, and similar uses.

5.6.14.2.7. Service establishments catering to commerce and industry
including linen supply,. freight movers, communications services,
business machine services ‘canteen service, restaurant, hiring and -
union halls, employment agency, sign company, automobile service
stations and truck stops,: grc cery stores and similar uses.

5.6.14.2.8. Vocational, technical, trade, or industrial schools and similar
uses.

. 5.6.14.2.9. Clinic in connection v:vith industrial activity.










walls or containing an internal fire sprinkler system or if the yard abuts
a railroad right of way, alley or an easement.

|
Where an LI district adjoins aresidential district without an intervening
street or alley, the required: adjommg yard shall be a minimum of 25
feet and shall be malntamed as a live landscaped area, except for

necessary access drives and walkways and shall not be used for
parking. (See Sec. 5.2.17.) |

|
5.6.14.8. MAXIMUM LOT COVERAGE BY ALL BUILDINGS. As needed to
meet other requirements herein. ]

|
5.6.14.9. MAXIMUM IMPERVIOUS SURFACE COVERAGE. 70% for all
upland soils. All other soils shall remain unimproved.

5.6.14.10. MAXIMUM HEIGHT OF STRUCTURES.Except as provided in Sec.
5.2.4. no portion shall exceed: 1! 50 feet.

| . .
5.6.14.11. MINIMUM OFF-STREET PARKING AND LOADING
REQUIREMENTS.

|
5.6.14.11.1. Off-street Parking: |

5.6.14.11.1.1. Ser\flc:ta1 Stations, repair garages: No  vehicle
being serviced, repalred or stored, or awaiting or following
service, repair or. storage shall be parked on any public street,
alley or right-of-way- by persons operating or employed by such
service stations or repalr garages.

5.6.14.11.1.2. Alll other uses or structures: Parking space
shall be determined: by the Administrative Official in an amount
appropriate to the cwcumstances of the case, but in no case
shall off-street parkung space required be less than one space

for each employee on peak shifts.

|

5.6.14.11.2. Off-street Loading:. All permitted or permissible uses requiring
loading space for normal operations shall provide adequate loading
space so that no vchiclel bemg loaded or unloaded in connection with
normal operations shall stand in or project into any public street, walk,

alley or required yard. i

|
5.6.14.12. LIMITATIONS ON SIGNS. No signs intended to be read from off the

premises shall be permitted except:




|
I
5.6.14.12.1. Signs relating only to identification of the premises and

occupants and to goods sold or services rendered on the premises,
limited as to number and area as follows:

5.6.14.12.1.1. One sign, with not to exceed 20 sq. ft. of surface
area, for each 10 lineallfeet of building frontage, the location of
which is identified on the Occupational License. Such sign
shall be mounted on.the main building and shall not extend
more than 3 feet above the roof or beyond the sides of the
building. In addition, when one or more places of business or
activities exist in a buﬂdlng not more than one free standing
combined identifi catlon sign may be permitted when mounted
on a permanent support in any required front yard in this
district, if such sign and its support do not impede visibility in
relation to traffic flow: on the site or on the adjacent streets.
Such free-standing sign shall not exceed 80 square feet in
surface area per side or 160 square feet in total combined
surface area. If at a later date other places of business or
activities locate on the subject site, the original individual sign
structure and copy shall be surrendered and combined as for
Sec. 5.6.14.12.1.2. below. No source of incandescent or
mercury vapor illumination for any sign on premises shall be
directly visible in any ‘portion of a residential district or from any
room used for sleeping purposes in any district.

5.6.14.12.1.2. When more than one place of business or activity
exist in combination on a site, not more than one free-standing
identification sign may be permitted when mounted on a
permanent support in' any required front yard in this district if
such sign and its support do not constitute substantial
impediments to visibility in relation to traffic flow on the site or
on the adjacent street. Such free-standing sign, whether
identifying a single place of business or activity or a combined
grouping of places of business or activities, shall not exceed
80 square feet in surface area per side or 160 square feet in
total combined surface area. No source of incandescent or
mercury vapor illumination for any sign on premises shall be
directly visible in any portion of a residential district or from any
room used for sleeping purposes in any district.

5.6.14.12.2. In advertising any property for sale, rent or lease, signs with a
combined total surface area not exceeding 3 sq. ft. are permitted.

5.6.14.12.3. All off-site signs are!prohibited.

5.6.14.12.4. Portable signs as prdvided in Chapter 7 of the LDR.
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Jther Typical Tenant: Office, distributors, research and development.

a) ' T§e City shall use the following: criterlia as a guideline for locating Residential
land uses in the Urban Development Area on the Future Land Use

W Map: |

N
Low Density Residential: (N 6 dwelling units per acre/43%.
Medium Density Residential: 7 t&10 dwelling units per acre/17%.
igh Density Residential: 11 toAl4 dwelling units per a’c?.relZ%.

tatement of IntetR, The City shall use the following statements of intent when
utilizing the residefytial future land use categories:

ow Density Residential Rgs been apphed to those areas that primarily consist
of existing low density sirggle family detached dwellings established over the
past years. As the City expgnds'its \boundanes this classification will have
considerable additional applation. The primary type dwelling suited for this
classification is the free stan§ipg: or single family detached dwelling unit.

Schools, parks and related pti ¢ uses will be a part of this classification.
i

. edium Density Residential areas havi
' of dwelling types exist on smallerlotsSnd generally have access to minor
arterial and urban collector streets.| TheYgrimary intent of this classification

is to encourage the continuation of; mlxture 20f housing types. These dwelling

units should include one and two story apafgnents, townhouses, duplexes,

and single family dwellings. Schools parks ary related public uses will be a

part of this classification. Development activiigs within the intent of this

classification can be achieved where such requigments as minimum land

areas are met, open space |s prowded publlc fagilities and services are

been utilized in areas where mixtures

|
igh Density Residential future land use classification is a
has not has been applied to any of the present land areasy

currently do not exist in the Clty Such densities will require a hlg D
for pubhc facilities and serv;ces and direct access to pnnC(paI \treets.

. GOP, CHAP 1 -29
















C)NCURRENT: MANAGEMENT
SYSTEM REPORT

TO:

Susan S. Patton, AICP
Environmental Planner
Golder Associates Inc.

Reporting Period: through February 1, 2000

POTABLE WATER CAPACITY:

Total Plant Capacity: 6,460,'00_'{'1i GALLONS PER DAY
Remaining Plant Capacity: 2,909,000 GALLONS PER DAY
Percentage of Remaining Capacity: 45%

SANITARY SEWER CAPACITY: |

Total Plant Capacity: 1,400,000 GALLONS PER DAY
Remaining Plant Capacity: 661,200 GALLONS PER DAY
Percentage of Remaining Capacity: 47.2%

TRAFFIC INFORMATION:

Road segment(s) operating in violation of the minimum LOS:  NONE.

NOTES:

Plant capacity is based on 1999 annual average daily flows for water and sewer.

Date: February 1, 2000

Prepared by: John Dickson, Public Utilities Director

City pf Auburndale
Signature: ()f/













DIVISIONS OF FLORIDA DEPARTMENT OF STATE

Office of the Secretary e o

Office of International Relations State Board ucation
Trustees of the Internal Improvemen

Division of Elections ] P t Trust Fund

Division of Corporations
Division of Cultural Affairs
Division of Historical Resources

of Library and Information Services Depnmm Enforcement
::me_sxfls Lo o Department of Highway Safety and Motor Vehides
FLORIDA DEPARTMENT OF STATE Department of Veterans Afses
Katherine Harris
- Secretary of State
DIVISION OF HISTORICAL RESOURCES
Mr. Richard A. Zwolak | February 29, 2000

Golder Associates, Inc.
5405 West Cypress Street, Suite 215
Tampa, Florida 33607

RE: DHR Project File No. 2000-00806
Cultural Resource Assessment Request
Federal Energy Regulatory Commission
Proposed Osprey Energy Center

. Auburndale, Polk County, Florida

Dear Mr. Zwolak:

In accordance with Chapter 403, Florida Statutes, and implementing state regulations, we have
reviewed the above referenced project. It is the oplmo'n of this office that the proposed project
will have no effect on historic properties listed, or ehglble for listing, in the National Register of
Historic Places, or otherwise of historical or archaeologlcal value. The project is consistent with
the historic preservatlon aspects of Florida's Coastal Managemem Program.

If you have any questions concerning our comments, please contact Scott Edwards, Historic
Preservation Planner, at 850-487-2333 or 800-847-7278. Your interest in protecting Florida's
historic properties is appreciated. |

Sincerely, P

Janet Snyder Matthews, Ph.D., Director |
Division of Historical Resources . ‘
State Historic Preservation Officer |

JSM/Ese r

R.A. Gray Building « 500 South Bronough Street Tallahasséé Flprida 32399-0250 « http://www.flheritage.com

O Director's Office 0O Archaeological Research Historic Preservation (0 Historical Museums
(850) 488-1480 * FAX: 488-3355 (BS0) 487-2299 = FAX: 414-2207 (350) 487-2333 « FAX: 922-0496 (B50) 488-1484 « FAX: 921-2503
0 Historic Pensacola Preservation Board 01 Palm Beach Regional Office ' | 1 St. Augustine Regional Office 0 Tampa Regional Office

(850) 595-5985 ¢ FAX: 595-5989 (561) 279-1475 « l-b;\x 279-1476 ‘ (904) sz§ 5045 « FAX: 825-5044 (813) 272-3843 = FAX: 272-2340
|

MEMBER OF THE FLORIDA CABINET

Administration Comumission
Forida Land and Water Adjudicatory Commission

Division of Bond Finance
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Golder Associates
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1
18.0° 10 18.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 D 000
0

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000
18.5 70 19.0 0.000 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
19.0 70 19.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
19.5 70 20.0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 6.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
20.0 TO OVER 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

itt*ﬁit*i*i*i*ttn**it*t*lii*tt*tit****-w*t*ltl*ittitti*t*t*t!ii**ti**ii*ittt**tt*ti*t*t**ttitlit*t*i**i**i*i**it‘ttitti**iit

AVERAGE 0.92357 VARIANCE ~ 5.25334 STD DEV | 2.29202

STD ERR 0.01788 SKEWNESS  5.00748 KURTOSIS 29.57238 .
i*iitititiﬁ*t*tiit*t*ii**ti**iitiiitt*ii**tiilti**t****ttt"l*t*tl*i*i**iti**kttit***i*t'*I*ii*t*ii*tti**tt*ti'*tt*t********
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CALPINE FL - LINEAR MECHANICAL DRAFT COOLING TOWER -SACTI, TPA MET. 1987-91

e s i ok e e ol e ok ol e oo e e sk o e i o o o R o e e o o ok e ool ok ol s ool o e o e e e e ok e ke e o e e e ok e e ok e ke e ke e o e e e e e

STABILITY CATEGORY 1 STABILITY CATEGORY 2 STABILITY CATEGORY 3

PLUME et T

LENGTH .

RANGE (M) K1 K2 K3 K1 K2 3 K1 K2 K3
0.0 T00.2 0.230 0.025 0.000 0.098 0.117 0.003 0.034  0.000 0.000
0.2 70 0.4 0.002 0.000 0.000 0.009 0.007 0.000 0.007 0.000 0.000
0.4 710 0.6 0.002 0.000 0.000 0.007 0.005 0.000 0.006 0.000 0.000
0.6 T00.8 0.002 0.000 0.000 0.007 0.006 0.000 0.007 0.000 0.000
0.8 701.0 . 0.001 0.000 0.000 0.008 0.005 0.000 0.007 0.000 0.000
1.0 70 1.2 0.001° 0.000 0.000 ' 0.009 0.006 0.000 0.006 0.000 0.000
1.2 70 1.4 0.001 0.000 0.000 0.005 0.004 0.000 0.004 0.000 0.000
1.4 710 1.6 0.001 0.000 0.000 0.005 0.004 0.000 0.003 0,000 0.000
1.6 10°1.8 0.001 0.000 0.000 0.005 0.003 0.000 0.005 0.000 0.000
1.8 10 2.0 0.000 0.000 0.000 0.005 0.003 0.000 0.005 0.000 0.000
2.0 102.2 0.000 0.000 0.000 0.005 0.0046 0.000 0.006 0.000 0.000
2.2 102.4 0.000 0.000 - 0.000 0.005 0.003 0.000 0.006 0.000 0.000
2.4 70 2.6 0.000 0.000 0.000 0.005 0.002 0.000 0.004 0.000 0.000
2.6 102.8 0.000 0.000 0.000 0.003 0.002 0.000 0.004 0.000 0.000
2.8 103.0 0.000 0.000 0.000 0.002 0.002 0.000 0.003 0.000 0.000
3.0 103.2 0.000 0.000 0.000 0.002 0.001 0.000 0.002 0.000 0.000
3.2 103.4 0.000 0.000 0.000 0.004 0.002 0.000 0.003 0.000 0.000
3.4 .70 3.6 0.000 0.000 0.000 0.003 0.002 0.000 0.003  0.000 0.000
3.6 703.8 0.000 0.000 0.000 0.003 0.002 0.000 0.003  0.000 0.000
3.8 10 4.0 © 0,000 0.000 0.000 0.001 0.001 0.000 0.002 0.000 0.000
4.0 T04.2 0.000 0.000 0.000 0.004 0.002  0.000 0.005 0.000 0.000
4.2 10 4.4 0.000 0.000 0.000 0.002 0.001 0.000 0.002 0.000 0.000
4.4 10 4.6 0.000 0.000 0.000 0.002 0.001 0.000 0.003 0.000 0.000

4.6 104.8 0.000 0.000 0.000 0.003 0.002 0.000 0.005  0.000 0.000
4.8 705.0 0.000 0.000 0.000 0.003 0.001 0.000 0.005 0.000 0.000
5.0 105.2 0.000 0.000 0.000 0.002 0.001 0.000 0.001 0.000 0.000
5.2 10 5.4 0.000 0.000 0.000 0.002 0.001 0.000 0.002 0.000 0.000
5.4 T05.6 0.000 0.000 0.000 0.003 0,001 0,000 0.004 0,000 0.000
5.6 T105.8 0.000 0.000 0.000 0.003 0.001 - 0.000 0.003 0.000 0.000
5.8 70 6.0 0.000 . 0.000 0.000 ~0.002 0.000 0.000 0.002 0.000 0.000
6.0, 70 6.2 0.000 0.000 0.000 0.001 0.000 0.000 0.001 0.000 0.000
6.2 T0 6.4 0.000 0.000 0.000 0.002 0.001 0.000 0.002 0.000 0.000
6.4 10 6.6 0.000 0.000 0.000 0.002 0.000 0.000 0.002 0.000 0.000
6.6 T0 6.8 0.000 0.000 0.000 0.001 0.001 0.000 0001~ 0.000 0.000
6.8 10 7.0 0.000 0.000 0.000 0.001 0.001 0.000 0.002 0.000 0.000
7.0 T07.2 0.000 0.000 0.000 0.001  0.000 ~ 0.000 0.001 0.000 0.000
7.2 T07.4 0.000 0.000 0.000 0.001  0.000 0.000 0.001 0.000 0.000
7.4 T07.6 0.000 0.000° 0.000 0.001 0,000 0,000 0.002  0.000 0.000
7.6 70 7.8 0.000 0.000 0.000 0.001  0.001 0.000 0.001  0.000 0.000
7.8 710 8.0 0.000 0.000 0.000 0.001  0.000 0.000 0.001 0.000 0.000
8.0. T0 8.2 0.000 0.000 0.000 0.001  0.001 0.000 0.001  0.000 0.000
8.2 T0 8.4 0.000 0.000 0.000 0.001 0.000 0.000 0.002 0.000 0.000
8.4 T0 8.6 0.000 0.000 0.000 0.001  0.001 0.000 0.000 0.000 0.000
8.6 710 8.8 0.000 0.000 0.000 0.001  0.000 0.000 0.002 0.000 0.000
8.8 710 9.0 0.000 ' 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
9.0 T09.2 0.000 0.000 0.000 0.001  0.001 0.000 0.001 0.000 0.000
9.2 10 9.4 0.000 0.000  0.000 . 0.000 0.000 0.000 0.001  0.000 0.000
9.4 10 9.6 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0,000 0.000
9.6 109.8 0.000 0.000 0.000 0.001 0.001 0.000 0.002 0.000 0.000
9.8 T0 10.0 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000
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CALPINE FL - LINEAR MECHANICAL DRAFT COOLING TOWER -SACTI, TPA MET 1987-91
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