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1.1 NEED SUMMARY

Florida Power (or “the Company”) plans to add 530 megawatts (nominal) of electrical generating resources to
its system by November 30, 2005, in order to continue to provide reliable, adequate, cost-effective service to
its customers. The most cost-effective way for Florida Power to meet this need is to construct a 530 MW
(nominal) state of the art natural gas-fired, combined-cycle power plant at Florida Power’s existing Hines
Energy Complex (“HEC”) in Polk County, Florida. This unit is called “Hines 3” or Power Block 3.

The Company has come to the decision to build the Hines 3 unit as the result of the Company’s ongoing
Resource Planning process involving an extensive analysis of supply-side and demand-side alternatives, based
on feasibility, economics, reliability, fuel diversity, and Florida Power’s evaluation of its Request for Proposal
(“RFP”) for competitive supply-side alternatives. As a resolution of the Florida Public Service Commission’s
Reserve Margin Docket No. 981890-EU, the Company committed to achieve at least a 20 percent Reserve
Margin no later than the summer of 2004,

The Company has determined that the Hines 3 unit will best meet the Company’s need for additional
generating capacity in 2005. To ensure that Florida Power will be pursuing the best available alternative, the
Company issued an RFP to solicit supply-side alternatives to building the Hines 3 unit. The Company
carefully evaluated resulting proposals based on both price- and non-price attributes. After considering
relevant price- and non-price attributes, the Company ultimately concluded that the Hines 3 unit was superior
to the competing alternatives offered.

The Company plans to file its petition for a determination of need with the Florida Public Service Commission
(“PSC” or the “Commission”) for approval to build the Hines 3 unit in September 2002.
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. 2.2 SOCIOPOLITICAL ENVIRONMENT

2.2.1 Governmental Jurisdictions

The Hines Energy Complex site is located in an unincorporated area of southwest Polk County,
approximately 7 miles southwest of Bartow, 5 miles northwest of the city of Fort Meade, and 1 mile
southwest of Homeland, an unincorporated community. As Figure 2.2.1-1 indicates, the city of Fort
Meade is the only governmental jurisdiction within a five-mile radius of the Plant Island, where Power
Block 3 will be located.

Figure 2.2.1-2 identifies the parks and recreation areas within 5 miles of the Plant Island. As shown in
the Figure 2.2.1-2, there are none of these special areas within 1 mile of the Plant Island. In addition,
none of the following areas are found within 5 miles of the Plant Island:

National Parks

National Forests

National Seashores

National Wildlife Refuges

National Wilderness Areas

National Memorials or Monuments
National Marine and Estuarine Sanctuaries
Roadless Area Review and Evaluation Areas
National Wild and Scenic Rivers

Critical Habitat of Endangered Species
State Parks

State Forests

Areas of Critical State Concern
Conservation and Recreation Lands

State Archaeological Landmarks or Landmark Zones
Save Our Rivers Lands

State Aquatic Preserves

Outstanding Florida Waters

Scenic and Wild Rivers

Special Management Areas

Indian Reservations

Military Lands
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The elevation of the land surface, at boring locations SH-1, SH-2 and SH-3 and at the adjacent Estech Plant
site, ranged from 185 to 160 ft NGVD. Where it exists, such as at the Estech Plant site and beneath county
roads, the Surficial aquifer ranges in thickness from about 10 to 35 feet.

During the field activities at the Estech Plant site in November and December 1991, the elevation of the
water table of the Surficial aquifer in an adjacent unmined area was measured to range from 153 to 163 ft
NGVD. As reported in the Aquifer Characteristics Program (ACP) Summary Report (Appendix 10.5.8
of the 1992 SCA), the ground water flow direction at the Estech Plant site is to the southwest. Water
level measurements were not collected at the Hines Energy Complex site itself, because of the lack of
aquifer thickness or continuity. However, published data by Hutchinson (1978) provided water table
elevations for the Surficial aquifer in September 1975. Figure 2.3.2-1 is a generalized water table
contour map of the Surficial aquifer in the Hines Energy Complex site area before mining. These data
show water level elevations of 150 ft NGVD near the Hines Energy Complex site with a ground water
flow direction to the east along the east half of the site and to the southwest along the west half of the

‘site. However, it is noted that these water levels are no longer indicative of present day flow conditions

due to the extensive mining operations in the Hines Energy Complex site area. This information is
provided solely as historical data on pre-mining ground water flow and elevation.

The hydraulic properties of the Surficial aquifer were not measured. However, as reported by
Hutchinson (1978), the Surficial aquifer, where it exists and has been tested, has an average
transmissivity of 1,900 ft*/day and a specific yield of 0.29.

Hines Energy Complex site construction activities and mine reclamation activities have, in places,
reconstructed the Surficial aquifer. Cast overburden placed during mining operations was excavated for
construction of the Cooling Pond area. The Surficial aquifer framework at the Cooling Pond has
therefore been removed. Cast overburden from the Cooling Pond excavation was placed as engineered
fill within the Plant Island. The Surficial aquifer at the Plant Island is, therefore, engineered (compacted)
fill. The engineered fill is described in the As-Built Drawings for Earthwork Construction on file with
the DEP. Elsewhere on the property, the Surficial aquifer has been either reconstructed with recontoured
overburden as part of the mine reclamation activities or replaced with waste clay in the waste clay
settling areas.

Surficial aquifer ground water levels at the Hines Energy Complex site were monitored from April 1,
1993 through March 16, 1998. Ground water level monitoring was conducted as required under
Condition XXV1.A.24.¢ of the Conditions of Certification for Power Block 1. The levels were monitored
in 15 upper Surficial aquifer monitor wells and six lower Surficial aquifer monitor wells. Except during
construction dewatering, the monitor wells constructed in the upper portion of the Surficial aquifer had
ground water levels generally ranging from 145 to 165 feet NGVD. Monitor wells constructed in the
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ranging from -110 ft NGVD at the Estech pilot hole, to -85 ft NGVD at SH-1, and to -115 ft NGVD at
SH-3. (See Figures 2.3.1-6 and 2.3.1-7.)

Hutchinson (1978) discusses the hydraulic properties of the Intermediate aquifer system. The
transmissivity for the Intermediate aquifer averaged 5,185 ft*/day for six tests conducted in Polk County,
and storage coefficients ranged between 1.0 x 10™ and 4.2 x 10 for seven tests. One leakance
coefficient value of 2 x 10™ feet per day per foot (ft/day/ft) was reported (SWFWMD, 1988). Model-
derived leakance values of the lowermost intermediate confining beds are estimated to range from 3 x 10
5to 7 x 10 ft/day/ft (Ryder, 1985). A leakance value for the lower confining units evaluated from data
generated during the aquifer performance testing at the adjacent Estech Plant site (Appendix 10.5.8 of the
1992 SCA) was calculated to be 2.4 x 10™ gallons per day per cubic foot (gpd/ft’). The leakance values
are greatly affected by the variability in thickness of the confining beds, which is most likely the main
reason for the observed differences.

Historical potentiometric surface contour maps of the Intermediate aquifer during wet and dry seasons
were developed from USGS data files, as shown on Figures 2.3.2-3 and 2.3.2-4 during the months of
May and September, for the year 2001. The potentiometric maps suggest variable flow directions
influenced by pumping from water wells in Bartow, Fort Meade, and Homeland. The potentiometric
level in the Hines Energy Complex site area ranged from approximately 60 ft NGVD to 75 ft NGVD
during the May measurements with ground water flow to the southeast and east, and 75 ft NGVD to 90 ft
NGVD during the September measurements with ground water flow to the east. As shown in Appendix
10.5.8 of the 1992 SCA, the potentiometric surface contours suggest a northwest ground water flow
direction. Metz and Stelman (1995) reported potentiometric levels in the Hines Energy Complex site
area to be between 90 and 110 feet NGVD in May 1995 with ground water flow direction ranging from
northwest to northeast. In September 1995, Metz, Swenson, and Stelman (1996) reported potentiometric
levels between 80 and 110 feet NGVD with ground water flow directions generally northeast. Figure
 2.3.2-4 shows that the groundwater flow direction is southward at the Hines site.

Intermediate aquifer potentiometric levels at the Hines Energy Complex site were monitored from April
1, 1993 through March 16, 1998. The monitoring was conducted as required under Condition
XXVI1.A.24.¢ of the Conditions of Certification for Power Block 1. The levels were monitored in two
Intermediate aquifer monitor wells DMWP-1D and DMWP-6D. The Intermediate aquifer potentiometric
levels generally ranged from 70 to 92 feet NGVD.

The background water quality of the Intermediate aquifer is provided by data published by the USGS. The
Intermediate aquifer baseline water quality data sampling locations are shown on Figure 2.3.2-5. Water
quality data at six locations near the Hines Energy Complex are provided in Table 10.5.3-5 of the 1992
SCA. The minimum, maximum, and mean values of the water quality data are presented in Table 10.5.3-6
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Hines Energy Complex

categories. Few, if any, of these wells produce from the Surficial aquifer and many produce completely
or partially from the Intermediate aquifer system. The majority produces from the Upper Floridan
aquifer. Since most of these well owners are not required to obtain a water use permit, it is assumed that
the overall usage is relatively low.

The above information has been provided fro reference purposes. The 1994 Site Certification authorized
up to 17.5 mgd of groundwater withdrawal as not impacting existing legal users. FP is a superior user as
it relates to wells installed after 1994.
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'Well Owner

Hines Energy Complex

'Well Depth

Casing Depth (Well Usage

IMC 36-30-24 8 383 91 Mining
IMC 36-30-24 8 245 49 Mining
IMC 36-30-24 8 300 126 Domestic
IR. Fountain 29-3025 8 200 71 Mining
'[Kaplan Fd Y 29-30-25 12 885 82 Industrial
IMC 29-30-25 8 90 64 Mining
K. Planfeed 29-30-25 4 185 95 Livestock
29-30-25 4 190 78 [Public Supply
30-30-25 8 250 162 Industrial
30-30-25 8 300 105 Industrial
132-30-25 - |10 1823 397 Industrial
32-30-25 10 835 390 {Industrial
32-30-25 4 110 163 ~ |Domestic
32-30-25 4 - - Domestic
32-30-25 4 155 163 Domestic
32-30-25 4 182 105 Pomestic
32-30-25 3 40 20 Recharge
32-30-25 4 180 83 Domestic
32-30-25 4 -- -- Domestic
32-30-25 4 163 86 gomcstic
32-30-25 4 120 160 omestic
32-30-25 4 180 84 Domestic
32-30-25 4 125 50 [Domestic
32-30-25 4 245 147 Public Supply
Ear]l Peterman 32-30-25 4 137 59 [Domestic
[sabell Lawhorn 32-30-25 4 190 160 Domestic
32-30-25 lg 35 10 Recovery Well
32-30-25 185 54 Domestic
32-30-25 4 98 54 [Domestic
32-30-25 4 125 76 omestic
32-30-25 112 75 omestic
32-30-25 [: _ 150 84 omestic
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W,

e At Fort Meade
Years of Complete Record | Flow Stage N/A Flow Stage
57 . 29 23 21
Peak Stage ft. NGVD 96.35 N/A 78.43
Flow at Peak Stage, cfs 1,550 N/A 2,020

N/A = Not Available
Source; USGS Website at www.USGS.gov/water. 1998.

N-15 86.7 71.2
N-16 89.4 71.8
SA-11 86.0 72.1
Tiger Bay 87.1 72.5
. Camp Branch’ 82.4 71.6
McCullough Creek 83.7 69.6
Peace River : 83.3 70.3

1. Temperature expressed in °F.
2. Also know as Camp Meeting Ground Branch.
Source: 1992 SCA
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Hines Energy Complex
2.3.5.2 Reclamation Activities

GENERAL

The Hines Energy Complex Site is comprised entirely of lands which have been previously disturbed by
phosphate mining and processing activities. Subsequent to these disturbances, some of the property has
been reclaimed, either by the previous owners or by FP; in accordance with state reclamation standards.
Additionally, FP has developed some of the site parcels as power plant facilities and some of the property
still remains to be reclaimed. The site parcels can be further classified according to their status, under state
reclamation law, as either Non-Mandatory Lands or Mandatory Lands. The Non-Mandatory Lands are
those that were mined by the phosphate companies prior to July 1, 1975, which comprise approximately half
of the Hines Energy Complex site. A trust fund was established by the State to encourage the voluntary
reclamation of these lands. The Mandatory Lands are those that were mined on or after July 1, 1975 and
must either be reclaimed in accordance with the standards of Chapter 62C-16 F.A.C. or must be granted
variances from these standards by the FDEP. The Mandatory Lands that have been or will be developed as
power plant facilities were granted the necessary variances from these standards through the approval of the
1994 Certification. Figure 2.3.5-1 is a map of the site illustrating the site parcels, which are discussed
below. :

PHOSPHORIA, P-2, P-3 AND TRIANGLE LAKES

These areas, which are west of CR 555, comprise approximately 1,700 acres. They are entirely Mandatory
Lands, as defined above, and must be reclaimed by IMC-Agrico (IMC) in accordance with the standards of
Chapter 62C-16 FAC. When purchased by FP from IMC, the P-2 clay settling area, had already been mined
and reclaimed. Mining of Phosphoria concluded in late 1999, and IMC has initiated early stage reclamation
activities on the area. Triangle Lakes continues to operate as a portion of the IMC mine water recirculation
system. A modified Conceptual Reclamation Plan has been submitted for all of these areas and is under
review by the FDEP Bureau of Mine Reclamation. In general, IMC’s current reclamation plans call for re-
establishment of the pre-mining habitat and drainage characteristics of the area. FP will utilize the final
discharge of runoff from these areas for power plant water needs, as previously authorized in the 1994
Certification.

BUFFER AREA (N-114, N-11C, N-13, N-9B AND TIGER BAY)

The Buffer Area of the site is located on its southern and eastern boundaries, encompassing approximately
1,800 acres. Subsequent to the Post-Certification Amendment filed April 17, 2000, N-11A, N-13 and N-9B
were determined to be eligible for participation in the Non-Mandatory Lands Reclamation Program of the
state. Upon execution of the contract between the State of Florida and FP, funding of the non-mandatory
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brush, rangeland and forested habitat. SA-10 will serve as watershed for McCullough Creek and N-9B will
serve as watershed for Camp Branch and ultimately to the Peace River. Nofe: Originally, the N-13 parcel
was proposed as a mitigation area for the N-16 impacts. However, a modification of the Site Certification
was approved in 1996 to allow FP to transfer the requirement for palmetto prairie reclamation from SA-10
into N-13 and to transfer the N-13 mitigation requirements to the SA-10 parcel. Concurrence from the U.S.
Army Corps of Engineers is conditioned in the above permit upon meeting the review criteria and obtaining
the final approval of the reclamation plan and schedule from the FDEP Bureau of Mine Reclamation.

TIGER BAY AND TIGER BAY EAST

These areas form the portion of the Buffer Area located south of the N-16 cooling pond. Tiger Bay is a
previously reclaimed mandatory mining parcel, while Tiger Bay East is an unreclaimed non-mandatory area.
These areas collectively form the headwaters of Camp Branch, to the east, which is a tributary to the Peace
River. Additionally, these areas represent a link in the wildlife corridor connecting Hookers Prairie, in the
Alafia River drainage basin, to the Peace River basin via Camp Branch. In accordance with the post-
Certification Amendment filed April 17, 2000, a conservation easement over the Tiger Bay and Tiger Bay
East parcels was donated to the State of Florida in 2000. This donation was completed following the
signing of the non-mandatory funding contracts for the reclamation of Parcels N-11A, N-13 and N-9B, as
alternative mitigation for the variances from mandatory reclamation requirements that were granted in the
1994 Certification.

SA-12 SOUTH — McCULLOUGH CREEK DRAINGAGE ENHANCEMENT PROJECT

This area was constructed by FP as the watershed detention area which discharges runoff from this project
to the McCullough Creek headwaters located on the US Agri-Chemicals property to the east. As required
by the 1994 Certification, this detention area was designed by FP to receive runoff from the offsite Silver
City Drainage Area to the northwest and from the SA-10 reclamation area, also to the northwest, and then
gradually discharge this water as an enhancement to the downstream McCullough Creek hydrology.

N-16 ( Cooling Pond), SA-9 (Brine Pond), SA-12 North, SA-11 and SA-13

These areas were mandatory lands that have been developed by FP for their respective uses as power plant
generation and support facilities. The construction and operation of these facilities is described in the 1992
SCA, the 1994 Certification and in subsequent modifications.
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Freshwater Game or Commercial Fish. Sport and commercial hunting and fishing are currently not
allowed on the Hines Energy Complex site.

Indicator and Endemic Species. There are no indicator species existing on the Plant Island because of a
lack of aquatic habitat in that area. Indicator species likely occur in other areas of the site where
naturally occurring vegetation communities occur. No endemic species likely occur on the site.

Species Significant to Local Ecological Systems. As discussed in Section 2.3-5, various areas of the

Hines Energy Complex site have been developed or reclaimed to have aquatic habitats. These areas
contain wetlands and species that are typical of central Florida ecological systems.

BASELINE TERRESTRIAL AND WETLAND CONDITIONS

SPECIES IMPORTANCE CRITERIA. Descriptions of expected vegetation community structure are
presented in Section 2.3.5. Within these communities is the potential for occurrence of faunal and floral
species which are of special importance. This special importance arises from species status as being
either:

e Threatened, endangered, or species of special concern
e Indicator and endemic species
e Vertebrate species significant to local ecological systems

Threatened or Endangered Plant Species. Endangered, or federally threatened plants, whose ranges
include the Hines Energy Complex, are listed in Table 2.3.6-1. For conservative evaluation purposes,
consideration was given to species whose known occurrence is within a one county radius of Polk
County. None of the species described in Table 2.3.6-1 have been found at the Hines Energy Complex.
When ecological succession has progressed in the Buffer/Mitigation Areas, habitat for many of these
species will develop in those areas.

Protected species importance is based on species lists of the U.S. FWS (50 CFR 17.11-12), the FFWCC
(Section 39-27.003-005 F.A.C.), and the Florida Department of Agriculture and Consumer Services
(DACS) (Preservation of Native Flora Act, Section 581.185-187, F.S.).

The summary status of protected plant species potentially occurring in the Polk County area and, therefore,
at the Hines Energy Complex, is presented in Table 2.3.6-1. Review of the literature resulted in a total of
107 species that could potentially be present. Florida Natural Areas Inventory has documented the presence
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the Hines Energy Complex as noted for the little blue heron above. Suitable feeding habitat is present in
the Buffer/Mitigation Area.

LEAST TERN (Sterna albifrons) occurs in coastal areas throughout the state. Nesting colonies have
occurred at widely scattered inland locations. The tern has nested near Polk County in both Lake and
Highlands Counties. Nesting generally occurs on open flat sandy areas. Feeding habitat includes aquatic
areas where they feed upon small fish (Kale, 1978). The Hines Energy Complex may be sparingly used
by this species for feeding. It could be used in a similar fashion in the Buffer/Mitigation Area until sand
deposits and open water habitats revegetate. Habitat Joss and human disturbance are the reasons for its
listing as a threatened species. Habitat for this species is limited on the site.

WHITE IBIS (Eudocimus albus), is a species of special concern as listed by the FFWCC. It nests along
with other medium-sized wading birds in forest and shrub areas standing in water or in the same
vegetation structure on small islands surrounded by relatively large distances of open water. The species
feeds in wetlands and on moist grasslands. The white ibis feeds in the Hines Complex mitigation
wetlands. '

FLORIDA PANTHER (Felis concolor coryi), is a species considered endangered by both the State of
Florida and the FWS. In Florida, this species is generally found in large undeveloped lands in the central
parts of the state southward. It feeds primarily on large mammals, such as deer, rabbits, raccoons, etc. It
may be diurnally active. The Florida panther has a large home range and may travel extensively up to 25
miles in a given night (Whitaker, 1980). Unofficial observations of the species were historically reported
at the Hines Energy Complex in the area between N-15 and SA-8. No tracks of the species could be
found in either instance. Several subsequent trips to the Hines Energy Complex, to locate tracks and scat
of this species, did not result in any panther evidence. The FNAI files show no records of the panther in
the region.

SHERMAN'S FOX SQUIRREL (Sciurus niger shermani), a Florida species of special concern, prefers the
longleaf pine-turkey oak vegetation association of the sandhills. However, smaller numbers are known to
occupy certain ecotonol situations. Among these transition areas are areas where range includes much of
peninsular Florida east of the Suwannee River and north of Lake Okeechobee. Pine seeds and acorns
along with a few insects are the primary food items (Layne, 1978). Suitable habitat does not exist on the
Hines Energy Complex. However, it could possibly exist in the Buffer/Mitigation Area as mature
forestlands develop.

Indicator and Endemic Vertebrate Species. No animal species endemic to Florida are likely to require
habitats associated with the electrical generation facilities on the Hines Energy Complex. With ecological
succession in the Buffer/Mitigation Area, indicator species are likely to be in the reclaimed native
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chain will rise with more carnivorous diets and in the other seasons fall at times when more herbivorous
or graniverous diets are required.

Large wading bird use of the Hines Energy Complex with baseline reclamation conditions would be
restricted generally to shallow ditches and open isolated wetlands with standing water. Red-tailed and
red-shouldered hawks would be observed throughout the open and forested portions of the Hines Energy
Complex respectively. Red-shouldered hawks would be observed more often in and near forested
habitats. Red-tailed hawks would be more often observed foraging in open pine flatwoods and
pastureland and rangelands. The northern harrier would occur, foraging over open low vegetation in
large dry wet prairies, rangelands and pasturelands, as they are present. Loggerhead shrikes would most
frequently be observed in pastures and pine flatwoods. In the larger open water habitats in the
Buffer/Mitigation Area, waterfowl including ducks, coots, common moorhens, double-crested
cormorants, white and brown pelicans and anhingas would dominate the food chain systems at the upper
trophic levels.

Confirmed indications of top or upper carnivore species presence at the Hines Energy Complex have
been that of the bobcat and fox. These species are likely to be present at the Hines Energy Complex with
future ecological succession in the Buffer/Mitigation Area. The occurrence and food chain status of
mammals at the site are presented in the 1992 SCA.

In wetlands, streams, and open water habitats, river otters would likely be the most prominent mammals.
Elsewhere, where there is adequate cover, an assortment of medium-sized mammals occurs at the Hines
Energy Complex and is likely to occur in the Buffer/Mitigation Area with ecological succession. These
include raccoons, opossum, armadillos, and bobcats. The white-tailed deer should also be present. In
addition to the bobcat as a top carnivore, the gray and red fox could be present in adequate numbers to
significantly influence the food chain. Other species that could be present include the eastern cottontail
and marsh rabbits, and striped skunks. Small mammals that could be present include several rodents and
shrews.

2.3.6.2 Pre-existing Stresses

Pre-existing stresses for this discussion consist of environmental disturbances that would occur under full
build out conditions as approved in the 1994 Certification. Generally, stresses that would be expected at
the Hines Energy Complex result from the effects of human activity associated with certified electrical
generation.

Effects of human activity will result from certified electrical generation and will be generally restricted to
site areas outside of the Buffer/Mitigation Area. These activities will include noise generated from the
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Table 2.3.6-1

PROTECTED PLANT SPECIES POTENTIALLY OCCURRING IN THE HINES ENERGY COMPLEX

e

Designated Status
Scientific Name Common Name FDAC USFWS Habitat Hines Energy Complex
Habenaria distans Distans habenaria E Hydric hammocks, strand swamps Habitat marginal, species not found
Harrisella filiformis Threadroot orchid T Orange groves, strand swamp, Habitat present, species not found
hardwood swamps, hammocks
Hartwrightia floridana™ Hartwrightia T Wet flatwoods, bogs, pine woods Habitat not present
Hypericum cumulicola® Highland's scrub E E Sand pine scrub Habitat not present
Hypericum edisonianurm® Edison ascyrum E Marsh, wet prairie, wet flatwoods Habitat present, species not found
ﬂ Hexalectris spicata Crested coralroot (orchid) E Hammock Habitat marginal, species not found
Wicium parviflorum™ Star anise E Bottomland forest, wet hammocks Habitat not present
Justicia cooleyi Cooley’s water willow E E Moist hammock, rocky woods Habitat marginal, species not found |
Lantana depressa Pineland lantana E Pine rockland, coastal strand, mari Habitat not present
prairies
Lechea cernua * Nodding pinweed T Scrub Habitat not present
L. divaricata* Pine pinweed E Pinelands Habitat marginal, species not found
Liatris ohlingerae * Scrub blazing star E E Sand pine scrub, Lake Wales Ridge | Habitat not present
Lilium catesbaei Catesby lily T Wet flatwoods Habitat not present
Liparis nervosa Tall twayblade orchid E Cypress swamps, hammocks Habitat not present
Listera australis Southern twayblade T Moist woods, stream banks Habitat present, species not found
Litsea aestivalis Pond-spice E Margins of ponds, bayheads, Habitat present, species not found
hammocks in cypress swamps
Lobelia cardinalis Cardinal flower T Springs, coastal hammocks Habitat not present
Lupinus aridorum * Scrub lupine E E Sand pine scrub Habitat not present
Matelea floridana® syn. Florida spiny pod E Bluffs, pine-oak-hickory woods Habitat not present
QOdontostephana floridana
I Matelea gonocarpus Angle-pod T Floodplains Habitat not present
Matelea pubifiora Sandhill spiny pod E Sandhills, scrub Habitat not present
Maytenus phyllanthoides Mayten T Hammocks Habitat not present
Monotropa hypopitys syn. Hypopitys Pine-sap E Upland woods Habitat marginal, species not found
monotropa
Monotropa reynoldsiae Pygmy-pipes E Grows on Cornus florida roots Habitat not present
Najas filifolia Slender naiad T Submerged in water Habitat present, species not found
Nemastylis floridana* Celestial lily E Marshes, wet pine flatwoods Habitat present, species not found
Nolina britioniana * Scrub beargrass E E Sand pine scrub, dry pine Habitat not present
Ophioglossum palmatum * syn. Hand fern E Epiphyte on Sabal palm in hydric Habitat not present
Cheiroglossa palmatum hammocks and strand swamps
Panicum abscissum* Cut throat grass E Wet pinelands Habitat not present
Paronychia chartacea * Paper nailwort E T Scrub Habitat not present
Peperomia humilis Peperomia E Maritime hammocks, upland Habitat present, species not found
hardwood, swamp
Pharus glaber Creeping leafstalk grass E Dry woods and rocky hammocks Habitat marginal, species not found
| Pinguicula caerulea Blue butterwort T Pine flatwoods, roadsides Habitat marginal, species not found
Pinguicula lutea Yellow butterwort T Pine flatwoods, roadsides Habitat marginal, species not found
Platanthera integra™ syn. Habenaria Orange rein orchid E Boggy depressions in wet woods Habitat not present
integra
Platanthera blephariglottis, P. ciliaris, P. | Orchids T Marshes, meadows, pine Habitat present, species not found
cristata, P. flava, P. nivea savannahs, wel prairies i
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Table 2.3.6-1
P PROTECTED PLANT SPECIES POTENTIALLY OCCURRING IN THE HINES ENERGY COMPLEX
Designated Status .
Scientific Name Common Name FDAC USFWS Habitat Hines Energy Complex
Iﬂgom’a ophioglossoides Rose pogonia T Meadows, swamps, flatwoods Habitat present, species not found '
a lewtonii * Scrub milkwort E Dry oak, sand pine scrub Habitat not present M
|_Polygonella. basiramia * syn. P. ciliata Wireweed E E Sand pine and rosemary scrub Habitat not present
|_Polygonella myriophylia* Sand lace E E Scrub Habitat not present |
Polypodium dispersum, P. plumula, P. | Polypodies E Hammocks Habitat not present u
ptilodon
Polystachya concreta syn. P. Pale-flowered polystachya E Strand swamps Habitat marginal, species not found
flavescens
Prunus geniculala * Scrub plum E E Sand pine scrub Habitat not present
Sarracenia minor Hooded pitcher plant T Flatwoods, bogs, ditches Habitat marginal, species not found
Salix floridana® Florida willow E Wet hammocks, dense bottomland | Habitat present, species not found
forest, swamps
Schizachyrium niveurm™ Scrub bluestem E Rosemary scrub Habitat not present
Schwalbaca americana Chaffseed E E Pinelands, savannahs Habitat marginal, species not found
Spigelia loganioides syn. Coelostylis Levy pinkroot E Swamps, wet woods Habitat present, species not found
k joides _
Spiranthes brevilabris syn. S. gracilis Small ladies’ tresses E Pine flatwoods Habitat not present
Spiranthes laciniata, S. longilabris, S. Ladies' tresses T Swamp, marshes, flatwoods Habitat present, species not found
tuberosa
Spiranthes ovalis syn. Ibidium ovale Lesser ladies’ tresses E Moist shady wood thickets, swamp Habitat present, species not found
margins
Stenorrhynchos lanceolatus Leafless beaked orchid T Pastures, pine flatwoods Habitat not present
Stylisma abdita* Hidden stylisma E Dry pinelands, scrub Habitat not present
Thelypteris serrala Dentate lattice fern E Pond apple and popash hammocks, | Habitat not present
_guava groves, cypress swamps
Tillandsia balbisiana, T. flexuosa Wild pine (airplants) T Hammocks, cypress swamps, scrub | Habitat not present
Tillandsia utriculata Giant wild pine E Hammocks, cypress swamps, Habitat not present
pinelands
Triphora craigheadii, T. latifolia Orchids E Hammocks Habitat not present
Triphora trianthophora Three-birds orchid T Hammocks Habitat not present
Verbena tampensis Tampa vervain E Flatwoods, hammocks Habitat not present
Vicia ocalensis Ocala vetch E Banks of thickets and marshes Habitat present, species not found
Warea amplexifolia * Clasping warea E E Dry pine, sandhills Habitat not present
Warea carteri * Carter's mustard E E Scrub, sandhills, pinelands Habitat not present
Zephynanthes atamasco, Z. simpsonii*, | Zephyr lilies T Moist woods, pastures, meadows Habitat marginal, species not found
Z. treatiae
Ziziphus celata™ Scrub ziziphus E E Sand pine scrub, long leaf pine Habitat not present

USFWS = U.S. Fish and Wildlife Service
E = Endangered
T = Threatened

* = Recorded as present in Polk County by Florida Natural Areas Inventory. December 1997.

FDAC = Florida Department of Agriculture and Consumer Services

—
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presented in Table 2.3.7-3. The data for this period were also used in the air quality impact analyses for the
project.

Except during the passage of tropical storms or hurricanes, wind speeds greater than 25 mph in the area are
not common. “

Atmospheric stability is a measure of the atmosphere's capability to disperse pollutants and potentially
reduce ground-level concentrations. During the daytime with strong solar heating, the atmosphere can
disperse pollutants very quickly for a relatively short period. This condition is considered unstable and
-generally occurs more frequently during the summer. During the nighttime under clear skies and light wind
speeds, the atmosphere is considered stable with minimal potential to disperse pollutants. During the day
or night when wind speeds are moderate to high, pollutants are dispersed at moderate rates (i.e., dispersion
rates that are lesser than those during unstable conditions but greater than those during stable conditions).
This condition is considered neutral and occurs frequently throughout the year. The seasonal and annual
average occurrences of atmospheric stability classes for this area for 1991 to 1995 are shown in
Table 2.3.7-4.

During the summer months, unstable conditions occur about 35 percent of the time due to strong solar
heating, whereas unstable conditions occurs only 16 percent of the time in the winter months. Neutral
stability occurs most frequently during the winter months due to the higher wind speeds that occur in this
season. The occurrence of stable conditions is nearly uniform throughout the year.

The mixing height is a parameter used to define the vertical height to which pollutants can disperse and,
therefore, is used in estimating the volume of air in which pollutants are emitted and can be dispersed. In
general, the higher the mixing height, the greater the potential for pollutants to be dispersed and for ground-
level concentrations to be reduced.

The seasonal and annual average morning and afternoon mixing heights for the Hines area for 1991 to 1995
determined using the Holzworth method are listed in Table 2.3.7-5. The highest afternoon mixing heights
occur in the spring and the lowest morning mixing heights occur in winter.

Thunderstorms are the most frequent of severe storms, occurring an average of 83 days per year as reported
by the NWS at Tampa International Airport. These storms occur throughout the year, but about 73 percent
occur from May through October.

Hurricanes and tornadoes are other types of severe weather that can occur in the project area, but the
probability of a hurricane or tornado passing over the Hines Energy Complex is low.

In the 80-km (50-mile) coastal strip from Pinellas County to Tampa Bay, there is about a 10 percent chance

that a tropical storm will pass over the Bay area during any given year (Gale Research Co., 1980). For
storms of hurricane strength [i.e., wind speeds exceeding 73 miles per hour (mph)], the chance decreases to
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about 6 percent with a 1-percent chance that the winds will be greater than 124 mph (i.e., wind speeds of a
great hurricane).

Statistics compiled by the severe local storms branch of the national severe storms forecast center (Pautz,
1969) show that 42 tornadoes were spotted within the 1 degree latitude by 1 degree longitude square
centered just south of the Tampa area from 1955 to 1967. This averages about two tornadoes per year.
The tornado recurrence interval for any specific point location within the 1 degree square was estimated by
the Methodology of Thom (1963). The recurrence interval, r, is equal to 1/p where p is the probability of a
tornado striking within the 1 degree square area and is estimated as follows:

p=(2.8209 x t)/A
where: t = mean annual frequency of tornadoes occurring
A = of the 1 square (mi°)

In this analysis, t was assumed to be 1.4 based on data collected from 1953 to 1962 and A was estimated to
be 4,200 mi>. Therefore, the mean recurrence interval for a tornado striking a point within this square is
about 1,000 years.

2.3.7.2 Ambient Air Quality

AMBIENT STANDARDS

The National and Florida Ambient Air Quality Standards (AAQS) are presented in Table 2.3.7-6. Primary
National AAQS were promulgated to protect the public health, and secondary National AAQS were
promulgated to protect the public welfare from any known or anticipated adverse effects associated with
the presence of pollutants in the ambient air. Areas of the country in violation of AAQS are designated as
nonattainment areas, and new sources to be located in or near these areas may be subject to more stringent
air permitting requirements. Pollutants for which AAQS have been established are referred to as criteria
pollutants. These pollutants include particulate matter (PM) with an aerodynamic particle size of
10 micrometers (um) or less (PM,o), sulfur dioxide (SO,), carbon monoxide (CO), nitrogen dioxide (NO,),
ozone (0s), and lead (Pb).

Polk County is classified as an attainment area for all criteria pollutants (Rule 62-204.340, F.A.C.).

In promulgating the 1977 Clean Air Act (CAA) Amendments, Congress specified that certain increases
above an air quality baseline concentration level of SO, and PM concentrations would constitute
significant deterioration for sources located in attainment areas. The magnitudes of the allowable
increases, or prevention of significant deterioration (PSD) increments, depend on the classification of the
area in which a new source (or modification) will be located or have an impact. Three PSD increment
classifications were designated based on criteria established in the 1977 CAA amendments. Initially,
Congress promulgated areas as either Class I (national parks, national wilderness areas, and memorial parks
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Table 3.4.2-1.
Summary of Proposed BACT Control Technologies and Emission Limits

Hines Energy Complex Power Block 3
* (Siemens Westinghouse 501FD CTs)

< s & L e

TSP/PMy, Al " "Natuirel gas nd Honed e of 10%8 T NA
low-sulfur fuel oil
Oil All Efficient and complete combustion 20%° NA
co | Gas 100-65 Efficient and complete combustion 10 42
Qil 100-65 Efficient and complete combustion 30 106
Gas 60 Efficient and complete combustion 50 146
voC Gas 100 Efficient and complete combustion 1.8 4.4
oil 100-65 Efficient and complete combustion 10 21
Gas 80-60 Efficient and complete combustion 3.0 7.5
NO, Gas 100-60 Use of dry low-NO, bumners and SCR 3.5° 23
Oil 100-60 Water injection and SCR 12 87.5
S0,/SAM Gas/Oil All Natural gas and limited use of NA NA
| low-sulfur fuel oil
: NO, is ppmvd at 15% O, gas and oil; CO is ppmvd at 15% O, for gas and ppmvd for oil; VOC is
ppmvd at 15% O, for gas and ppmvw for oil. Max emissions at 59°F compressor inlet.
¥ Percent opacity, a surrogate for TSP/PM,, limits.
g Based on a 24-hr block (midnight. to midnight) average

Source: Golder Associates, 2002.
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As noted above, and as required by Conditions XXVI.A.15 and XXX.21 of the 1994 Site Certification, FP
evaluated the availability of alternative water resources (e.g., reclaimed water) for this SSCA. A summary
of potential reclaimed water sources located in Polk County is provided in Table 3.5-1. The locations of
these potential sources are shown on Figure 3.5-1.

An evaluation of those facilities which might potentially provide reclaimed water of sufficient quantity and
quality for the Cooling Pond follows:

The City of Bartow Wastewater Treatment Facility has a permitted design capacity of 4.0 MGD.
An agreement between FP and the City of Bartow allows FP to receive up to 3.5 MGD of reclaimed
water, with a provision which allows the City of Bartow to use up to .6 MGD for irrigation of its
own facilities, if needed. Presently, measured average daily flows to the Hines Energy Complex
from Bartow are approximately 1.77 MGD. Monthly Operating Reports (MORs) filed by Bartow
with DEP indicate that average daily flows from its Wastewater Treatment Facility are
approximately 2.0 MGD. This level of total flows indicates that additional reclaimed water is not
available for use at this time.

The City of Lakeland W. Carl Dicks Wastewater Treatment Facility, located approximately 15
miles from the Hines Energy Complex, currently has a permitted design capacity of 10.8 MGD.
DEP MOR data indicate that average daily flows of 9.8 MGD are currently reused by Lakeland
Electric. Flows of sufficient quantity are therefore not available at this time.

The City of Lakeland Northside reclaimed effluent outfall, which is located approximately 8 miles
from the Hines Energy Complex, has a permitted design capacity of 6.25 MGD. DEP MOR data
indicate that average daily flows are 2.9 MGD, with reuse by Lakeland Electric. Flows of sufficient
quantity are therefore not available at this time.

The City of Winter Haven #3 Wastewater Treatment Facility, located approximately 20 miles from
the Hines Energy Complex, has a permitted design capacity of 5.0 MGD with discharge via
overland flow. DEP MOR data indicate that average daily flows are approximately 2.9 MGD.
Although quantities of reclaimed effluent are potentially available, this water is currently committed
to another proposed power generation facility.

No other domestic wastewater treatment facilities in the vicinity of the Hines Energy Complex have
adequate capacity to generate reclaimed effluent of sufficient quantity and quality to be feasible.

Currently anticipated total actual water-needs for the operation of Power Blocks 1, 2 and 3 will be
approximately 10.6 MGD. An agreement with the City of Bartow allows FP to receive up to 3.5 MGD of
reclaimed water, although measured average daily flows are only approximately 1.77 MGD. Additional
sources of makeup to the Cooling Pond currently include direct precipitation (2.87 MGD), runoff from the
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3.6 CHEMICAL AND BIOCIDE WASTE

The Hines Energy Complex is a zero surface water discharge facility with respect to the National Pollutant
Discharge Elimination System (NPDES) program for industrial wastewaters. The key feature of this design
is the Cooling Pond, which will serve not only as the heat dissipation device but also as a treated wastewater
collection and reuse storage device.

The following subsections address the potential sources for chemical and biocide wastewaters.

3.6.1 Cooling Pond Circulating Water Treatment and Other Biocide Treatment

Intermittent shock biocide treatment will be used to prevent biofouling of the circulating water system. An
oxidizing biocide will be fed within the intake structure to the circulating water pump suctions. The feed
rate will be based on obtaining a total residual oxidant at the condenser outlets of 0.5 mg/l. The frequency
and duration of each treatment cycle will be adjusted seasonélly to provide the necessary biofouling control
to keep the condensers clean. Total residual oxidant levels in the Cooling Pond are expected to be, on
average, below the limits of detectability because of the large volume of water in the Cooling Pond, the
biocide demand, and the short duration of treatment.

3.6.2 Process Water Treatment

The Cooling Pond supplies all process water. This water is filtered before use or storage. The filter
backwash is returned to the Cooling Pond.

Demineralized water is produced by treatment through reverse osmosis and an ion-exchange process as
described in Section 3.5.4. The reverse osmosis system treats process water to produce a low dissolved
solids permeate suitable for treatment by an ion-exchange process. Between 70 and 80 percent of the
Cooling Pond water entering the reverse osmosis system will be recovered as permeate. The remaining 20
to 30 percent (reject) will leave the system with roughly three to four times the inlet dissolved solids
concentration and will be routed to the Brine Pond for evaporation. Mobile ion-exchange vessels, which are
regenerated off-site, perform final demineralization, therefore no demineralizer regeneration wastes are
disposed on-site.
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3.9 MATERIALS HANDLING

3.9.1 Construction Materials

Major components to be constructed at the Hines Energy Complex for Power Block 3 include the following:

Two combustion turbines

Two combustion turbine electrical generators
Two heat recovery steam generators

One steam turbine electrical generator

One steam turbine

Transformers

These components will be delivered to the site by rail or truck. No off-site or on-site upgrading of either rail
or road facilities is expected to be necessary to facilitate delivery of construction materials. All oversized
deliveries will receive necessary DOT approvals. |

Once on site, materials will be unloaded and transported using mobile cranes and trucks. Some of the
heaviest items will require rail delivery, multi-axle transport haul trailers, and special rigging for on-site
handling.

Fuels for construction vehicles will be stored in fuel storage drums within a contained area in accordance
with regulations. Gasoline and diesel fuel for cars and trucks used during construction and operation will be
stored in tanks with appropriate secondary containment. Spent lubricants, paints, and solvents will be
removed from the site for recycling or for disposal.

The construction sanitary wastewater system will consist of portable, self-contained chemical toilets.
Wastes from these chemical toilets will be removed periodically by an off-site service, as needed. The
existing site sewage treatment may also be used during the construction period.

Fugitive dust, surface water runoff, and waste disposal associated with material handling during
construction will be controlled using the following techniques:

e Dust suppression will be accomplished by watering the unpaved roads, parking lots, and laydown
areas, as needed.

e The Plant Island stormwater retention pond will be used to settle suspended sediment from rainfall
runoff.

¢ Construction trash and other non-hazardous debris will be recycled, or will be collected for off-site
disposal by a licensed disposal contractor in a permitted disposal facility.
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relatively clean-burning components. Pollutant emissions from debris burning will depend upon the amount
and moisture content of the debris.

4.5.2 Air Quality Control Methods

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

Job site guidelines for minimizing emissions of fugitive dust from identifiable construction sources will
include a combination of the following techniques (if applicable):

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

e Areas disturbed during construction will be stabilized by mulching or seeding as soon as practical.

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

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

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

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

Only minor short-term air quality impacts are expected to result from open burning since these operations
will be conducted in compliance with FDEP air pollution control regulations (Chapter 62-256 F.A.C.) that
are applicable in rural areas.

Because of the mitigative measures that will be employed, it is not expected that vehicular emissions,
fugitive dust, or smoke from open-burning operations will present any significant air quality problems
during the construction period.
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site. Consequently, construction of Power Block 3 is not expected to have a significant impact on Polk
County's public services or housing market.

4.6.3 Construction Noise Impacts

Construction noise impacts from construction of all phases up to 3000 MW of ultimate site capacity were
analyzed and shown to comply with applicable noise criteria as part of the 1992 SCA. The 1994
Certification finds these noise criteria will be met during construction of each future phase, including the
proposed Power Block 3. This noise impact analysis is presented to reaffirm that earlier analysis and
demonstration of no adverse impacts.

The construction of a power plant can be divided into five distinct phases for purposes of assessing potential
noise impacts (Barnes et al., 1976). These include:

Site preparation, including grading and excavation
Concrete pouring

Steel erection

Machinery installation

Site cleanup and plant start-up.

During the initial site preparation and foundation excavation phase, heavy diesel-powered earth moving
equipment is the major source of noise. This equipment includes bulldozers, graders, roller compactors,
dump trucks, backhoes, and front-end loaders. With the completion of Power Block 1 and the associated
Cooling Pond, much of the site preparation activities have been completed. For Power Block 3, these
activities will be minimal and primarily associated with the foundations for Power Block 3.

Equipment used during the concrete pouring stage includes concrete trucks, cranes, and some earth moving
equipment for backfilling foundations. The steel erection phase requires the use of cranes in varying sizes,
air compressors, welders, material delivery trucks, concrete trucks, and front-end loaders. The machinery
installation phase requires the same types of equipment as the steel erection phase.

The final phase, consisting generally of site cleanup and plant start-up activities, is typically about 10
decibels quieter than the other phases (Barnes et al., 1976), except during the short periods of time when the
steam lines are being cleaned. High-pressure steam is blown through the lines to remove scale or welding
debris to prevent such material from passing through the turbines, where they could damage the turbine
blades. The steam is vented directly to the atmosphere through a temporary bypass line constructed
specifically for that purpose. During the construction of Power Block 1, continuous low pressure “wet”
steam was used. This procedure, which is expected to be used for Power Block 3, produced much lower
noise levels than conventional steam venting and resulted in noise levels of 90 dBA at about 50 feet. In
contrast, conventional steam venting results in a peak sound pressure level at 50 feet of approximately 129
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Hines Energy Complex

5.6 AIR QUALITY IMPACTS

5.6.1 Impact Assessment

The air quality impacts of Power Block 3 are fully disqussod in Sections 6, 7, and 8 of the PSD permit
application provided as Appendix 10.1.5. Therefore, the analyses that address these air quality impacts are
not repeated in their entirety in this section. A summary of the results of these analyses is presented in this
section.

Air quality dispersion modeling analyses of the potential impacts of air emissions from the proposed Power
Block 3 were performed for those pollutants which had proposed emissions greater than the PSD significant
emission rates: Particulate Matter, SO,, NO,, and CO. These analyses were performed to address
compliance with AAQS and PSD Class I and II increments.

For both natural gas-firing and oil-firing conditions, the ISCST?3 air dispersion model was used to determine
the maximum ambient air quality impacts for nine modeling scenarios that covered the range of operating
loads and air inlet temperatures that the combustion turbines for Power Block 3 would likely experience.
For each fuel, the nine modeling scenarios were as follows:

e Baseload operations for air inlet temperatures of 20°F, 59°F, and 90°F (natural gas-firing)/105°F
(oil firing);

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

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

Pollutant concentrations were predicted in a receptor grid containing more than 700 receptors that covered
an area out to 50 kilometers from the site. Concentrations were predicted using five years of surface and
upper air meteorological data for the years 1991 through 1995 from the National Weather Service (NWS)
stations in Tampa and Ruskin, respectively. These data have been recommended and approved for use by
the DEP in previous air permit applications to address air quality impacts for proposed sources locating in
Polk County and adjacent counties.

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

Table 5.1.6.2

“SUMMARY OF MAXIMUM CONCENTRATIONS PREDICTED FOR POWER BLOCK 3
COMPARED TO THE PSD CLASS | SIGNIFICANT IMPACT LEVELS

|

| Sulfur Dioxide (SO) 3-Hour 0.39 1.0 NO
| 24-Hour 0.15 0.2 NO
|
| Annual 0.0012 0.1 NO
| |
Particulate Matter 24-Hour 0.11 0.3 NO
PM
(PMio) Annual 0.0014 0.2 NO
Nitrogen Dioxide Annual 0.0014 0.1 NO
(NO,)

@ Concentrations are highest values for this analysis; annual average concentrations based on firing natural gas
and fuel oil for 7,760 and 1,000 hours, respectively.

Source: Golder, 2002

FP/2002 Supplemental SCA
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5.7 NOISE

5.7.1 Impact Assessment

Noise impacts from operation of all phases up to 3000 MW of ultimate site capacity were analyzed and
shown to comply with applicable noise criteria as part of the 1992 SCA. The 1994 Certification finds these
noise criteria will be met during operation of each future phase, including the proposed Power Block 3. The
2000 supplemental certification application noise impact analysis reaffirmed the earlier analysis and
demonstrated that no adverse impacts will occur because of the addition of Power Block 2. 'This noise
impact analysis is presented to demonstrate that no adverse impacts will occur as a result of the addition of
Power Block 3. '

The potential noise impacts for the addition of Power Block 3 were determined based on the equipment
manufacturers’ far-field noise guarantee of 70 dBA at 400 feet for Power Block 1. Measurements taken
during May 2000 as part of an ambient noise survey for Power Block 2 found actual noise levels of less than
70 dBA while Power Block 1 was operating. However, using the far-field noise guarantee of 70 dBA at 400
feet provides conservative estimates of noise impacts. Since the equipment will be substantially similar for
Power Blocks 1,2, and 3, the operational noise levels for Power Block 3 were assumed the same as Power
Blocks 1 and 2. This would produce a worst-case far-field noise level of 74.8 dBA at 400 ft from Power
Blocks 1, 2, and 3, which is within the Hines Site boundary.

The offsite noise impacts were determined by decreasing the far-field noise level for Power Blocks 1, 2, and
3 by 6 dBA for each doubling of distance from the Plant Island. This noise reduction accounts for
hemispheric spreading, but does not account for molecular absorption, terrain, vegetation, and barriers
(including portions of the Power Block such as the HRSG). Therefore, the estimated noise impacts for
Power Blocks 1, 2, and 3 are very conservative.

The noise contribution of Power Blocks 1, 2, and 3 were determined for 6 off-site locations. These off-site
locations corresponded to the 4 noise monitoring locations where noise levels were determined in 1992 and
2000 (Locations 1 through 4) and 2 additional locations considered to be sensitive receptors in the 1992
SCA. These two locations included a church at the intersection of County Road 630 (CR 630) and CR 555
(Location 6), and the Trinity Cemetery located on CR 555 south of the Hines Energy Complex entrance
road (Location 7). The six locations considered for noise impacts are:

Location1 CR 555 & CR 630

Location2 CR 555 & CR 640

Location3  Homeland

Location4  Fort Meade

Location 6  Church at CR 630 and East CR 555
Location 7  Trinity Cemetery

FP/2002 Supplemental SCA
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Table 5.7.1-3
Noise Impacts
Power Blocks 1,2, and 3
Calculated Baseline L.,

"CR555&CR630 | 29 | 43.6 H
- CR 555 & CR 640 3.1 43.1 45.7 47.6
3 Homeland 3.4 24 45.6 473
4 Foct Meade 4.7 39.2 48.2 48.7

| 6 CR 630; East CR 555 - 2.8 439 423 46.2

! Trinity Cemetery 1.9 46.1 45.7 48.9

i |

| Notes: :Il
1. Distance (Miles) from Plant Island. !

2. Baseline excludes loud, transient noise sources, such as truck traffic. Calculated from 1992 and 2000 monitoring data.
3. Includes baseline and predicted noise impacts from PB1, PB2, and PB3. I

| Source: Golder Associates, 2002.
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5.11 RESOURCES COMMITTED

5.11.1 Physical Resources

The physical state resources committed to plant operation for Power Block 3 includes water and air.

The consumptive use of ground water related to the operation of Power Block 3 at the Hines Energy
Complex is described in Section 3.5.

No irreversible or irretrievable commitment of air resources is anticipated as a result of project operation.
Analysis of likely air quality impacts of the project (Section 5.6) indicates that applicable ambient air
quality standards would not be exceeded by operation of Power Block 3. The site is located 118 km (73 mi)
from the nearest Class I PSD area. As demonstrated in Section 5.6, the plant should have no significant
impact on that Class I area.

5.11.2 Biological Resources

As discussed in Section 5.1.2, aquatic communities near the proposed plant will not experience adverse
effects from operation of Power Block 3. Construction and operation of the plant will have no measurable
effect on wildlife species populations, or on the growth and productivity of surrounding vegetation,
including agricultural crops.

5.11.3 Economic and Cultural Resources

Economic resources committed to the project will include human labor, financial commitments, and the
displacement of other potential economic uses of the site. Because the plant will require no expansion of
government-supplied services, no commitment of state or local government financial resources is
anticipated. g

Any effects on schools, utilities, highways, and other public facilities will be more than offset by taxes paid
in Polk County.

No cultural resources are known to exist on-site, therefore no commitment of cultural resources is
anticipated.
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7.1 SOCIOECONOMIC BENEFITS AND COSTS

The Hines Energy Complex will continue to provide a substantial net benefit to Polk County, both in terms
of the large increase in property tax base that will occur, and the project's employment and payroll. The
level of permanent employment will continue to increase with the addition of generating units. Current
employment at the Hines Energy Complex for operation of Power Block 1 is 29 employees, generating an
annual payroll of $2.7 million. The expected increase in staff for the operation of Power Block 3 is 5
employees, for an expected increase in annual payroll of $500,000. Personnel for the Hines Energy
Complex are recruited nationally. Local individuals are hired if their qualifications equal or exceed those of
other applicants. Spending for parts, materials and parts rebuilding amounts to about $4.6 million per year.
Actual experience in 2000 suggests that about 10 to 15 percent of this spending will be done with local
vendors.

In addition to the increase in direct employment at the site, the increased economic activity in the county
will have a multiplier effect, resulting in the creation of jobs in related industries such as construction, retail
trade, business services, and health services. Estimates of the indirect jobs created are based on multipliers
developed specifically for Polk County by the U.S. Department of Commerce, Bureau of Economic
Analysis. The Regional Input-Output Modeling System (RIMS II) multipliers that were used reflect input-
output data for the 1997 annual input-output table for the nation and 1999 regional data. RIMS II
multipliers based on these sources were first released in June 2002. Using the direct effect multipliers, the
estimated number of additional jobs expected as a result of the five new permanent jobs for operation of
Power Block 3 is 10, generating earnings of $457,700. -

In 2001, FP paid $6.7 million in property taxes to Polk County for the Hines Energy Complex and the Tiger
Bay clectric generating facility. The estimated increase in property taxes associated with Power Block 2,
which is now under construction and will come on-line in 2004, is about $3.1 million. The estimated
increase in property taxes for Power Block 3, projected for completion in 2005, is $3.4 million. These
estimates are based on the 2001 Polk County millage rate. Over half of this revenue goes to support the
Polk County school system. Since the County is required to provide very few services to the Hines Energy
Complex, the net benefit of these revenues to the County and the school system is substantial.
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. 4. Professional Engineer Statement:
I, the undersigned, hereby certify, except as particularly noted herein*, that:

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

%MSA?O 2057,

Date 7
: %nyf? ﬁif;;flgn to certification statement.
Goldey A §gl:i" e.s; Board of Professional Engineers
it a{e"efﬂ uthonzatlon Number 00001670
."_t"l ‘;’,
"ZNB’*sz -210.900(1) - Form 023-7539/F2/TV
Ve /99 4 0237539/4/4.3/4.3.2/8/30/02




Scope of Application

Emissions Permit Processing
Unit ID Description of Emissions Unit Type Fee

-e- CT- 3a; Power Block 3 AC1A

=== CT- 3b; Power Block 3 AC1A

Application Processing Fee

Check one: [ ] Attached - Amount: $:

DEP Form No. 62-210.900(1) - Form 5

Effective: 2/11/99

[ X ] Not Applicable













B. FACILITY POLLUTANT S

List of Pollutants Emitted
1. Pollutant | 2. Pollutant | 3._Requested Emissions Cap | 4. Basis for | 5. Pollutant
Emitted Classif. Emissions Comment
1b/hour tons/year Cap
Particulate Matter -
PM A Total
SO, A Sulfur Dioxide
NOx A Nitrogen Oxides
Cco A Carbon Monoxide
Volatile Organic
voOC A Compounds
SAM B Sulfuric Acid Mist

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































Emissions Unit Information Section 1 of 2 CT-3A- Power Block 3

Pollutant Detail Information Page 1 of 6 Particulate Matter - Total

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

Potential/Fugitive Emissions

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

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

See Section 2.0 and Appendix A in PSD Application

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

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

Allowable Emissions Allowable Emissions 1 of 2

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

3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
10 % Opacity 8.5 Ib/hour 34.6 tons/year

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

EPA Method 9; Initially and Annually.

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

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

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










Emissions Unit Information Section 1 of 2 CT-3A—- Power Block 3

Pollutant Detail Information Page 2 of 6 Sulfur Dioxide

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

Potential/Fugitive Emissiohs

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
SO,
3. Potential Emissions: 4. Synthetically
- Ib/hour tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 _______to___ tons/year

6. Emission Factor: 7. Emissions

Refaetion: Method Code:

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

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

Allowable Emissions Allowable Emissions 2 of 2

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions:
3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
© 0.05 % Sulfur Ol 105.6 1b/hour 48.6 tons/year

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

Fuel Sampling - Vendor or Applicant

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

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

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




























Emissions Unit Information Section 1 of 2 CT-3A - Power Block 3

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

Visible Emissions Limitation: Visible Emissions Limitation 1 of 3

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

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

4. Method of Compliance:
EPA Method 9.

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

Gas Firing
I. CONTINUOUS MONITOR INFORMATION
. (Only Regulated Emissions Units Subject to Continuous Monitoring)
Continuous Monitoring System: Continuous Monitor __ 1 of 2
1. Parameter Code: EM 2. Pollutant(s): NOx
3. CMS Requirement: [ X ] Rule [ ] Other
4, Monitor Information:
Manufacturer: Not Yet Determined

Model Number: Serial Number:

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

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

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

DEP Form No. 62-210.900(1) - Form 31
Effective: 2/11/99



Emissions Unit Information Section 1 of 2 CT-3A - Power Block 3

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

Visible Emissions Limitation: Visible Emissions Limitation 2 of 3

1. Visible Emissions Subtype: 2. Basis for Allowable Opacity:
VE20 [ 1 Rule [ X ] Other
3. Requested Allowable Opacity:
Normal Conditions: 20 % Exceptional Conditions: %

Maximum Period of Excess Opacity Allowed: min/hour

4, Method of Compliance;
EPA Method 9.

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

Qil Firing

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

Continuous Monitoring System: Continuous Monitor _ 2  of 2

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

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

Parameter Code: WTF. Required by 40 CFR 60; Subpart GG; S.60.334; oil firing.
Request Part 75 NOx CEM in lieu of WTF monitoring

DEP Form No. 62-210.900(1) - Form 32
Effective: 2/11/99







Emissions Unit Information Section 1 of 2 CT-3A - Power Block 3

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

Supplemental Requirements

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

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

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

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

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

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

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

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

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

10. Supplemental Requirements Comment:

DEP Form No. 62-210.900(1) - Form 34
Effective: 2/11/99












Emissions Unit Information Section 2 of 2 CT-3B — Power Block 3 -

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

Emissions Unit Op_erating Capacity and Schedule

1. Maximum Heat Input Rate: 1,830 mmBtu/hr
2. Maximum Incineration Rate: 1b/hr tons/day
3. Maximum Process or Throughput Rate:
4. Maximum Production Rate:
5. Requested Maximum Operating Schedule:
hours/day days/week -
weeks/year ' _ 8,760  hours/year
6. Operating Capacity/Schedule Comment (limit to 200 characters):
Heat Input is HHV with natural gas; heat input at 59°F turbine inlet temperature; MW
nominal rating. ,
DEP Form No. 62-210.900(1) - Form 38

Effective: 2/11/99













Emissions Unit Information Section 2

of 2

F. EMISSIONS UNIT POLLUTANTS

CT-3B - Power Block 3

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

PM

SO,

NOx 025, 028 065 EL

coO EL

VOC EL

SAM

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

Effective: 2/11/99
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Emissions Unit Information Section 2 of 2 CT-3B - Power Block 3

Pollutant Detail Information Page 4 of 6 Carbon Monoxide

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

Potential/Fugitive Emissions

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

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

See Section 2.0 and Appendix A in PSD Application

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

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

Allowable Emissions Allowable Emissions 1 of 2

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

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

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

EPA Method 10 @ 15% O;

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

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

DEP Form No. 62-210.900(1) - Form 49
Effective: 2/11/99




























Emissions Unit Information Section 2 of 2 CT 3B - Power Block 3

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

Sup plemental Requirements

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

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

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

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

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

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

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

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

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

10. Supplemental Requirements Comment:

DEP Form No. 62-210.900(1) - Form 58
Effective:; 2/11/99



Emissions Unit Information Section 2 of 2 CT 3B - Power Block 3

Additional Supplemental Requirements for Title V Air Operation Permit Applications

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

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

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

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

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

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

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

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

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

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

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

[ 1 Not Applicable

DEP Form No. 62-210.900(1) - Form 59
Effective: 2/11/99













Hines Energy Complex

Worst-case air quality impacts due to the proposed facility are a function of emission rate and plume rise. A
number of operating cases (combinations of operating conditions and fuel types) were examined to
represent the range that will occur during actual operations. The low (20°F) and high (105°F 0il/90°F gas)
compressor inlet temperatures and a range of loads (100 to 60 percent for natural gas and 100 to 65 percent
for oil) represent the range of combustion turbine performance and emissions/exhaust characteristics that
will occur during normal operation. At high compressor inlet temperatures, the units cannot generate as
much power because of lower inlet air density. To compensate for a portion of the loss of output (which can
be on the order of 20 MW compared to referenced temperatures), inlet cooling is proposed to be installed
ahead of the combustion turbine inlet. Therefore, the 59°F temperature case represents a conservative
average temperature condition for estimating annual emissions for Power Block 3, inclusive of potential
inlet cooling.

Since the performance of the CTs might be slightly higher than the design criteria, FP requests permit
maximum heat input rates equivalent to those permitted for Power Block 2. The requested maximum heat
input rates, based on the higher heating valve of fuels, and an ambient temperature of 59°F are 1915
mmBTU/hr when firing natural gas and 2020 mmBTU/hr when firing distillate fuel oil.

A review of the CT unit design information in Tables 2-1 and 2-2 indicates that the highest criteria air
pollutant emission rates for SO,, PM/PM,,, NOx, CO, and VOCs occur when burning fuel oil. Combustion
of fuel oil also results in higher exhaust gas flow rates and stack exit temperatures, which are directly related
to plume rise. Although the highest emission rates occur under the low compressor inlet temperature (20°F)
condition, the lowest exhaust gas volumetric flow rate for the CC units occurs under the 105°F ambient
temperature condition. Detailed discussion on the determination of worst-case impacts is presented in
Section 6.0 (Air Quality Modeling Methodology).

Typical fuel analyses for natural gas and fuel oil are presented in Tables 2-4 and 2-5, respectively. For oil
firing, it is requested that an aggregate annual fuel usage for Power Block 3 of 27,365,000 gallons be
included as a permit condition. This equates to a maximum of 1,000 hours per year per turbine of generation
at full load (59°F).

23 SITE LAYOUT AND STRUCTURES

The site arrangement for Power Block 3 as well as existing Power Blocks 1 and 2 is depicted in Figure 2-1.
Each power block consists of two CTs, two HRSGs, and one steam turbine. The six HRSG stacks are
arranged in an east-west line. The flow diagram for a CC unit is depicted in Figure 2-2. Stack sampling
facilities will be constructed in accordance with Rule 62-297.310(6) F.A.C.

PSD Permit Application September 2002
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Hines Energy Complex

TABLE 24

TYPICAL NATURAL GAS ANALYSIS

Carbon Dioxide ' 0.576
Ethane 2.18
Hexanes Plus 0.0077
Iso-Butane 0.064
Methane 96.55
Nitrogen 0.213
Normal-Butane 0.063
Pentanes Plus 0.018
Propane : 0.299
Total: ~100.000
Specific Gravity (air at 1) 0.5782

Value (HHV) 1030 Btu/cf
Total Sulfur (Maximum) 1 grain/100 SCF

| Source: Florida Gas Transmission

PSD Permit Application September 2002
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Hines Energy Complex

basis, taking into account energy, environmental and economic impacts, and other costs,
determines is achievable through application of production processes and available
methods, systems and techniques (including fuel cleaning or treatment or innovative fuel
combustion techniques) for control of each such pollutant.

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

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

The requirements for BACT were incorporated within the PSD framework in the 1977 CAA
Amendments. The primary purpose of BACT is to minimize consumption of PSD increments and thereby
increase the potential for future economic growth without significantly degrading air quality. Guidelines
for the evaluation of BACT can be found in the draft "New Source Review Workshop Manual" (EPA,
1990b) and the draft "Top-Down BACT Guidance Document" (EPA, 1990c). These guidelines were
issued by EPA to provide a consistent approach to BACT and to ensure that the impacts of alternative
emission control systems are measured by the same set of parameters. The "top-down" approach to
BACT has been followed in this application. BACT is determined on a case-by-case basis, and BACT for
a source in one area may not be the same for an identical source located in another area. BACT analyses
for the same types of emissions units and the same pollutants in different locations or situations may
determine that different control strategies should be applied to the different sites, depending on site-
specific factors. |

The BACT requirements are intended to ensure that the control systems incorporated in the design of a
proposed facility reflect the latest in control technologies used in a particular industry and take into
consideration existing and future air quality in the vicinity of the proposed facility. BACT must, at a
minimum, demonstrate compliance with NSPS for a source (if applicable). An evaluation of the air
pollution control techniques and systems, including a cost-benefit analysis of alternative 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 determination of BACT is to be based on sound
judgment, balancing environmental benefits with energy, economic, and other impacts. Section 4.0 presents
the BACT discussion and recommendations for this project.

PSD Permit Application September 2002
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Hines Energy Complex

Table 3-2. PSD Sig] 1ﬁcant Emission Rates and De Mxmmw Monitoring Concentrations

Sulfur Dioxide NAAQS, NSPS 40 13, 24-hour
Particulate Matter NSPS 25 10, 24-hour
[PM(TSP)]

Particulate Matter (PM10) NAAQS 15 10, 24-hour
Nitrogen Dioxide NAAQS, NSPS 40 14, annual
Carbon Monoxide NAAQS, NSPS 100 575, 8-hour
Volatile Organic

Compounds (Ozone) NAAQS,NSPS 40 100 TPY®
Lead _ NAAQS 0.6 0.1, 3-month
Sulfuric Acid Mist NSPS 7 NM

Total Fluorides NSPS 3 0.25, 24-hour
Total Reduced Sulfur NSPS 10 10, 1-hour
Reduced Sulfur NSPS 10 10, 1-hour
Compounds |

Hydrogen Sulfide NSPS 10 0.2, 1-hour
Mercury NESHAP 0.1 0.25, 24-hour

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

NAAQS = National ambient air quality Standards.

NM = No ambient measurement method established; therefore, no de minimis
concentration has been established. |

NSPS = New Source Performance Standards.

NESHAP = National Emission Standards for Hazardous Air Pollutants.

g/m’ = Micrograms per cubic meter.

b

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

Sources: 40 CFR 52.21.
Rule 62-212.400

PSD Permit Application 3.4-3 September 2002









Hines Energy Complex
4.3 BEST AVAILABLE CONTROL TECHNOLOGY

4.3.1 Overview Of Proposed BACT

In recent permitting actions, BACT for heavy-duty industrial gas turbines has been determined. These
decisions established emission rates that were achieved through the use of advanced DLN combustors
and SCR for limiting emissions of NOx, good combustion practices for minimizing CO and VOC
emissions, and the use of clean fuels (natural gas) for control of other emissions, including PM,, and
SO, and SAM. The BACT proposed for the Project is consistent with these permits. The results of
the BACT analysis have concluded the following controls as BACT for the Project.

1. The Project will use state-of-the-art DN combustion technology and SCR to achieve gas
turbine exhaust NOy levels of no greater than 3.5 ppmvd corrected to 15-percent O,, 24-hour
block average (midnight-to-midnight) when firing natural gas and 12 ppmvd corrected to 15-
percent O, 24-hour block average (midnight-to-midnight) when firing oil. '

2. CO emissions when firing natural gas will be limited to 16 ppmvd corrected to 15-percent O,
and 30 ppmvd corrected to 15-percent O, when firing distillate oil.

3. VOC emissions when firing natural gas will be limited to 2.0 ppmvd corrected to 15-percent O,
and when firing distillate oil VOC will be limited to 10 ppmvd corrected to 15-percent O,

4. Emission rates of PM,o, SO, and SAM will be limited using natural gas.

A summary of the emission rates proposed as BACT is presented in Table 4-1.

4.3.2 NITROGEN OXIDES

4.3.2.1 Introduction

The BACT analysis was performed based on those available and feasible control technologies that can
provide the maximum degree of emission reduction for NOx emissions. An evaluation of the available
and feasible control technologies determined that combustion along with SCR could provide the
maximum degree of emission reduction. SCONO,™ is commercially available but has not been
demonstrated on "F" Class combustion turbines. Other available technologies such as NO,Out,
Thermal DeNOy, SNCR, and XONON™ Combustion System were evaluated and determined to be
technically infeasible or not commercially demonstrated for the Project. Appendix B presents a
discussion of these NOy control technologies and their feasibility for the Project.

PSD Permit Application 4.3-1 September 2002
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established as BACT has been 3.5 ppmvd corrected to 15-percent O, when firing natural gas.
However, recent projects in EPA Region IV have established case-by-case BACT of 3.5 and
2.5 ppmvd corrected to 15-percent O, when firing natural gas using DLN and SCR.

The proposed CTs will be fired primarily with natural gas with distillate oil as a backup fuel.
Table 4-2 presents a summary of emissions for the Project. The BACT evaluation was based on DLN
combustors in combination with SCR and SCONO,™,

The following sections present a summary of the economic, environmental, and energy impacts of the
available, technically feasible and demonstrated control technology alternatives for the combined
cycle units. Appendix B contains the detailed information on the costs, environmental, and energy
impacts. :

4.3.2.2 Impacts Analysis

Economic--The total estimated capital costs, annualized costs, and incremental cost effectiveness of
adding SCR and SCONO;™ to the DLN combustors on a CT/HRSG are as follows:

SCR SCONO, ™ % Difference
Capital Cost $3,470,485.0 $26,572,482.0 765
Annualized Cost $1,809,118.0 $5,673,648.0 314
Cost Effectiveness from $2,741.0 $8,597.0 314
DLN Combustors per ton
NOy4 removed.
(25 ppmvd to 3.5 ppmvd)

Appendix B contains the detailed cost estimates for the capital and annualized costs. The capital and
annualized costs for SCR and SCONO™ are based on a budgetary cost estimates provided by
Englehard and ABB Alstom Environmental Systems, respectively. As shown above, the SCONO,™
capital cost and cost effectiveness are 765% and 314% greater than that of SCR with uncertainty in its
demonstrated feasibility. It should be noted that the annualized costs for SCONO,™ did not include
provisions for required mechanical maintenance activities. SCONO,™ control technology clearly has
an economic disadvantage compared to SCR, while achieving the same NOy control.

PSD Permit Application 4.3-3 September 2002
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The results of the evaluation for total cost effectiveness are presented below:

SCR @ 3.5 ppmvd SCR @ 2.5 ppmvd
Total Annualized Costs $1,809,118 $1,899,167
Cost Effectiveness $2,741 $2,770
L ____|SCONOx @ 3.5 ppmvd [SCONOx @ 2.5 ppmvd
Total Annualized Costs $5,673,648 $5,751,900
Cost Effectiveness $8,897 $8,390

Note: Total tons removed are 660 tons/year at 3.5 ppmvd and 686 tons/year at 2.5 ppmvd.

It should be emphasized that SCONOy is not considered a demonstrated technology for “F’ Class
combustion turbines and has not been used or proposed when firing distillate oil. Moreover, the
operational experience is non-existent on “F’ Class turbines. Indeed, the cost effectiveness did not
consider any additional operational cost of this technology as a result of the extensive mechanical
equipment required. Moreover, SCONOyx has considerable collateral environmental and energy
impacts as noted in the application.

The incremental cost using SCR from an emissions rate of 3.5 ppmvd corrected to 15-percent O, to
2.5 ppmvd corrected to 15-percent O, is shown below:

Incremental Cost effectiveness (3.5 to 2.5 ppmvd)
$1,899,167 Annualized cost for SCR at 2.5 ppmvd
$1,809,118 Annualized cost for SCR at 3.5 ppmvd
$90,049 Difference
107 tpy emissions at 2.5 ppmvd
133 tpy emissions at 3.5 ppmvd

|26 tpy reduced
$3,463 Incremental Cost Effectiveness

As shown in the table, the incremental cost effectiveness for an SCR system from achieving 3.5 to
2.5 ppmvd corrected to 15-percent O, increases to over $3,000 per incremental ton of NOx removed.

There are also significant issues in demonstrating compliance with an emission limit as low as 2.5
ppmvd corrected to 15-percent O,. Such problems will occur with an emission rate of 3.5 ppmvd but
are exacerbated with an even lower limit. The difficulties include the reliability of the continuous
emission monitoring measurement, availability and stability of calibration gases, precision and
accuracy of reference measurements (e.g., EPA Method 7E) and increased ammonia slip. Moreover,
_ there is a general lack of experience in demonstrating compliance over the long term. These concerns
are being evaluated by the Electric Power Research Institute (EPRI) Low Level NOx Project and the

PSD Permit Application 4.3-7 September 2002
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project has validated many of these concerns. While this project is still on going, the information to
date suggests the potential trend of increasing ammonia injection rates to maintain low NOx levels
and difficulties in monitoring performance. The latter included increased span drift and bias test
failures during RATA testing.

There would also be collateral environmental consequences to achieve a NOx emission rate of 2.5
ppmvd corrected to 15-percent O, rather than 3.5 ppmvd corrected to 15-percent O,. This will be a
direct result of increased backpressure on the turbine resulting from more catalyst volume required.
Backpressure will increase by 4 percent over the proposed BACT emission rate resulting in increased
energy losses and greater secondary emissions. Indeed, the lost energy will increase by 206,222 kW-
hours/year/turbine or enough additional electric power to support about 17 residential customers for a
year. To supply this lost energy, at least 0.3 tons/year of additional criteria pollutants as well as 131
tons/year of additional carbon dioxide would be generated.

The Project also has a significant environmental benefit of displacing power produced by older less
efficient electric generating units. As proposed, the Project would be the dispatched in favor of old
less efficient units with much higher emission levels. Each turbine and HRSG associated with Project
will have potential emissions of 133 tons/year of NOx at 3.5 ppmvd corrected to 15-percent O,. The
reduction of NOy emissions to 2.5 ppmvd corrected to 15-percent O, would produce an incremental
reduction of only 26 tons/year/CT-HRSG. |

In conclusion, an emission rate of 2.5 ppmvd corrected to 15-percent O, should be rejected as BACT
for the following reasons:

e There would be increased difficulty in demonstrating compliance with a 2.5 ppmvd emission
limit.

e There is no environmental benefit in the NOx reduction and would cause an increase of other
air emissions (ammonia and carbon dioxide).

4.3.2.3 Proposed BACT and Rationale for Combined Cycle Operation

The proposed BACT for combined cycle operation is advanced DLN combustion technology and
SCR. The proposed NOy emissions level using this technology is 3.5 ppmvd corrected to 15-percent
O, when firing natural gas and 12 ppmvd corrected to 15-percent O, when firing distillate fuel oil.
This combination of technology can achieve the maximum amount of emission reduction available
that is technically feasible and demonstrated for the Project. SCR cannot be rejected based on the
economic, environmental, and energy impacts given the recent BACT decisions on other similar
projects.

PSD Permit Application 4.3-8 September 2002
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SCONO™ ($5.7 million) and SCR ($1.6 million) and the tons of CO potentially removed in the
SCONO™ system.

Environmental--The air quality impacts of both oxidation catalyst control and combustion design
control techniques are below the significant impact levels for CO. Therefore, no significant
environmental benefit would be realized by the installation of a CO catalyst. 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 CO impacts are less than 0.1 percent of the applicable AAQS. There
would also be no secondary benefits, such as reductions in O; precursors and acidic deposition, to
reducing CO.

In contrast, the installation of an oxidation catalyst would create additional back pressure on the
turbine that will result in lost electric generation that would otherwise be available and thus replaced
by older, less efficient technology. The end result is an additional 2,030 tons/year of carbon dioxide
(CO;). The ultimate end product of CO is CO,, regardless of whether the process results from an
oxidation catalyst or in the atmosphere. The lost energy caused by the back pressure from the
oxidation catalyst would result in the generation of 10 times more greenhouse gases than the amount
of CO converted to CO, in the oxidation catalyst.

4

Energy--An energy penalty would result from the pressure drop across the catalyst bed. A pressure
drop of about 1.5 to 2 inches of water gauge would be expected. A catalyst back pressure of 2 inches
would result in an energy penalty of about three million kWh/yr. The energy penalties are sufficient to
supply the electrical needs of about 265 residential customers for a year. To replace this lost energy,
about 3.2 x 10" Btu/yr or about 32 million ft*/yr of natural gas would be required. In contrast, the
total energy requirements of SCONO,™ is 35.8 x 10'° Btu/yr or about 358 million ft*/yr of natural
gas.

4.3.3.3 Proposed BACT and Rationale

Combustion design is proposed as BACT, as there are adverse technical and economic consequences
of using catalytic oxidation on CTs. The proposed BACT emission rates for CO will not exceed
16 ppmvd when firing natural gas and 30 ppmvd when firing distillate oil. Catalytic oxidation is
considered unreasonable for the following reasons:

1. Catalytic oxidation will not produce measurable reduction in the air quality impacts,

2. The economic impacts are significant (i.e., the capital cost is $1.64 million, with an
annualized cost of about $700,340 per year per unit), and

3.  Recent projects in Florida and Region IV have been authorized with BACT emission
limits of similar magnitude.
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6.1 GENERAL MODELING APPROACH

The PSD regulations require an air quality impact assessment consisting of a proposed source significant
impact area analysis, a PSD increment consumption analysis, an ambient air quality standards impact
analysis, and an additional impacts analysis. These analyses are discussed in greater detail in the following
sections under specific. modeling methodologies. The modeling approach followed EPA and FDEP
guidelines for determining compliance with applicable PSD increments and ambient air quality standards.

These results from the modeling analyses were compared to the PSD Class II and I significance levels for
each pollutant in order to determine whether additional modeling was necessary. All predicted maximum
concentrations were less than the PSD Class II and I significance values and de minimis monitoring levels.
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7.0 AIR QUALITY IMPACT ANALYSIS RESULTS

This section summarizes the results of the modeling analyses conducted as described in Section 6.0.

7.1 POWER BLOCK 3

7.1.1  Worst-case Operation Analysis

As indicated in Section 6.4.1, the proposed Power Block 3 was evaluated for both the primary fuel, natural
gas, and the back-up fuel, fuel oil, to determine the worst-case impacts. Based on the results of the ISCST3,
the maximum ground-level impacts were produced for full load when firing fuel oil, except for CO
emissions, which produced maximum impacts at 60% load when firing natural gas. A summary of the
maximum concentrations predicted for the proposed source for the combinations of operating loads and
ambient temperatures is provided in Appendix D.

Annual average concentrations were estimated by assuming that the proposed source would operate by
firing fuel oil for a maximum of 1,000 hours per year and natural gas for 7,760 hours per year. The annual
average concentrations were obtained by adding the maximum annual average impacts predicted for oil
firing (multiplied by 1,000 hours divided by 8,760 hours) to the maximum impacts for natural gas firing
(multiplied by 7,760 hours divided by 8,760 hours).

7.1.2 Significant Impact Analysis

Once the worst-case operating scenario was determined, the next step in the analysis was to determine
whether the ambient air quality impact from the proposed Power Block 3 is considered significant under the
PSD rules. The worst-case emissions scenario for each pollutant was modeled at the receptor locations
- described in Section 6.5.1.

The results of the significant impact analysis are presented in Table 7-1. As indicated in Table 7-1, there
were no predicted impacts greater than the PSD significant impact levels. Thus, no further analysis is
required to determine compliance with PSD increments and AAQS. |
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TABLE 7-2
SUMMARY OF MAXIMUM CONCENTRATIONS PREDICTED FOR POWER BLOCK 3
COMPARED TO THE PSD CLASS | SIGNIFICANT IMPACT LEVELS

| Sulfur Dioxide (SO2) | 3-Hour 0.39 1.0 NO
24-Hour 0.15 0.2 NO
Annual 0.0012 0.1 NO
. Particulate Matter 24-Hour 0.11 0.3 'NO
(PM1a) Annual 0.0014 0.2 NO
Bkropen Riexds Annual 0.0014 0.1 NO
(NO2) H

® Concentrations are highest values for this analysis; annual average concentrations based on firing natural
gas and fuel oil for 7,760 and 1,000 hours, respectively.

Source: Golder, 2002
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lower than 163 pg/m’ did not appear to be injurious to the tested plants.

The maximum 8-hour PM concentration due to the Project is predicted to be 0.18 pg/m’ at the Class I
area. This concentration is approximately 0.04 to 0.08 percent of the values that affected plant foliage.
As a result, no significant effects to vegetative AQRVs are expected from the Project’s emissions.

Carbon Monoxide

As with PM, information pertaining to the effects of CO on plants is scarce. The main effect of high
concentrations of CO is the inhibition of cytochrome ¢ oxidase, the terminal oxidase in the mitochondrial
electron transfer chain. Inhibition of cytochrome ¢ oxidase depletes the supply of ATP, the principal
donor of free energy required for cell functions. However, this inhibition only occurs at extremely high
concentrations of CO. Pollok ef al. (1989) reported that exposure to CO:0, ratio of 25 (equivalent to an
ambient CO concentration of 6.85 x 10° ug/m®) resulted in stomatal closure in the leaves of the sunflower
(Helianthus annuus). Naik et al. (1992) reported cytochrome ¢ oxidase inhibition in corn, sorghum,
millet, and Guinea grass at CO:0, ratios of 2.5 (equivalent to an ambient CO concentration of 6.85 x 10°
pg/m’). These plants were considered the species most sensitive to CO-induced inhibition of
cytochrome ¢ oxidase.

The maximum 1-hour average concentration due to the Project is 0.660 pg/m’ in the Class I area which is
less than 0.001 percent of the minimum value that caused inhibition in laboratory studies. The amount of
damage sustained at this level, if any, for 1 hour would have negligible effects over an entire growing
season. The maximum predicted annual concentration of 0.012 pg/m’ reflects a more realistic, yet
conservative, CO level for the Class I areas. This maximum concentration is predicted to be less than
0.00001 percent of the value that caused cytochrome ¢ oxidase inhibition.

Acidic precipitation or acid rain is coupled to SO, emissions mainly formed during the burning of fossil
fuels. This pollutant is oxidized in the atmosphere and dissolves in rain forming sulfuric acid mist which

falls as acidic precipitation (Ravera, 1989). Although concentration data are not available, sulfuric acid
mist has been reported to yield necrotic spotting on the upper surfaces of leaves (Middleton et al., 1950).

No significant adverse effects on vegetation are expected from the project’s emissions because SO,
concentrations, which lead directly to the formation of sulfuric acid mist concentrations, are predicted to
be well below levels, that have been documented as negatively affecting vegetation. During the last
decade, much attention has been focused on acid rain. Acidic deposition is an ecosystem-level problem
that affects vegetation because of some alterations of soil conditions such as increased leaching of
essential base cations or elevated concentrations of aluminum in the soil water (Goldstein ef al., 1985).
Although effects of acid rain in eastern North America have been well published and publicized,
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8.5 SULFUR AND NITROGEN DEPOSITION

8.5.1 General Methods

As part of the AQRV analyses, total nitrogen (N) and sulfur (S) deposition rates were predicted at the
Chassahowitzka NWA Class I area. The deposition analysis thresholds (DAT) are based on the annual
averaging period. The total deposition is estimated in units of kilogram per hectare per year (kg/ha/yr) of
nitrogen or sulfur. The CALPUFF model is used to predict wet and dry deposition fluxes of various
oxides of these elements.

For N deposition, the species include:

Particulate ammonium nitrate (from species NO;), wet and dry deposition;
Nitric acid (species HNO;), wet and dry deposition;

NO, dry deposition; and _

Ammonium sulfate (species SO,), wet and dry deposition.

For S deposition, the species include:

] SO,, wet and dry deposition; and
. SO,, wet and dry deposition.

The CALPUFF model produces results in units of pg/m%s. The modeled deposition rates are then
converted to N or S deposition in kg/ha respectively, by using a multiplier equal to the ratio of the
molecular weights of the substances (IWAQM Phase Il report Section 3.3).

Deposition analysis thresholds (DAT) for nitrogen and sulfur deposition of 0.01 kg/ha/yr were provided
by the U.S. Fish and Wildlife Service (January 2002). A DAT is the additional amount of N or S
deposition within a Class I area, below which estimated impacts from a proposed new or modified source
are considered insignificant. The maximum N and S depositions predicted for the Project are, therefore,
compared to these DAT or significant impact levels.

8.5.2 Results

‘The maximum predicted N and S depositions predicted for the Project in the PSD Class I area of the
Chassahowitzka NWA are summarized in Table 8-6. The maximum N and S deposition rates for the
Project are predicted to be 5.18E-4 and 9.62E-4 kg/ha/yr, respectively. These maximum deposition rates
are below the significant impact levels for N and S of 0.01 kg/ha/yr. As a result, the Project's emissions
are not expected to have a significant adverse effect on N and S deposition at the Class I area.
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Table 8-1. Maximum Pollutant Concentrations Predicted for the Project at the PSD Class I Area of the Chassahowitzka NWA

Pollutant Averaging Maximum Concentrations (ug/nt) *
Time
Natural Gas
SO, Annual ¢ 0.0004
24-Hour 0.008
8-Hour 0.016
3-Hour 0.022
1-Hour 0.026
PM,, Annual ° 0.0008
24-Hour 0.014
8-Hour 0.029
3-Hour 0.042
1-Hour 0.046
NO, Annual ® 0.001
24-Hour 0.031
8-Hour 0.068
3-Hour 0.088
1-Hour 0.106
CoO Annual © 0.005
24-Hour 0.084
8-Hour 0.170
3-Hour 0.231
1-Hour 0.251
Backu el Qil

SO, Annual ¢ 0.007
24-Hour 0.148
8-Hour 0.284
3-Hour 0.389
1-Hour 0.573
PM,0 Annual © 0.006
24-Hour 0.106
8-Hour 0.180
3-Hour 0.285
1-Hour 0.381
NO, Annual © 0.004
24-Hour 0.109
8-Hour 0.237
3-Hour 0.304
1-Hour 0.438
CcO Annual © 0.012
24-Hour 0.195
8-Hour 0.338
3-Hour 0.495
1-Hour 0.660

* Concentrations are highest predicted using CALPUFF model and 1990 CALMET wind field for central Florida.

® Concentrations predicted are based the combustion turbines operating or baseload conditions at an

ambient temperature of 200F.
 Annual average concentrations are based on full year operation of each operating mode.
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Table A-17. Design Information and Stack Parameters for FPC Hines Energy Center
Siemens-Westinghouse 501F, Dry Low NOy Combustor, Distillate, 80 % Load

0237539\4\4.4\4.4.2 PSD
Tables A-1 through A-25rev2\0IL80

Turbine Inlet Temperature
Parameter 20°F 59°F 72°F 105 °F
Combustion Turbine Performance
Gross power output (MW) - Estimated 153.5 147.6 142.7 130.5
Gross heat rate (Btu/kWh, LHV) - Calculated 9,642 9,295 9,335 9412
(Btw/kWh, HHV) - Calculated 10,707 10,321 10,366 10,452
Heat Input (MMBtu/hr, LHV) - Calculated 1,480 1,372 1,332 1,228
(MMBtu/hr, HHV) - Calculated 1,644 1,524 1,480 1,364
(MMBtu/hr, HHV) - Provided 1,644 1,524 1,480 1,364
Fuel heating value (Btw/lb, LHV) 17,290 17,290 17,290 17,290
(Btw/Ib, HHV) 19,200 19,200 19,200 19,200
(HHV/LHV) 1.110 1.110 1.110 1.110
CT Exhaust Flow
Mass Flow (Ib/hr) 3,800,715 3,589,967 3,459,546 3,179,611
3,800,715 3,589,967 3,459,546 3,179,611
Temperature (°F) - Estimated 1,120 1,140 1,150 1,170
Moisture (% Vol.) 5.85 6.53 7.6 99
Oxygen (% Vol) 13.42 13.38 13.17 12.73
Molecular Weight 28.81 28.73 28.61 28.36
Fuel Usage
Fuel usage (Ib/hr) = Heat Input (MMBtu/hr) x 1,000,000 Btu/MMBtu (Fuel Heat Content, Btu/lb (LHV))
Heat input (MMBtw/hr, LHV) 1,480 1,372 1,332 1,228
Heat content (Btu/lb, LHV) 17,290 17,290 17,290 17,290
Fuel usage (Ib/hr)- calculated 85,600 79,360 77,060 71,030
- provided 85,600 79,360 77,060 71,030
(gallons/hr) - calculated Ib/gal= 71 12,056 11,177 10,854 10,004
HRSG Stack
CT-  Stack height (ft) 125 125 125 125
Diameter (ft) 19 19 19 19
Turbine Flow Conditions
Turbine Flow (acfm) = [(Mass Flow (Ib/hr) x 1,545 x (Temp. (°F)+ 460°F)] / [Molecular weight x 2116.8] / 60 min/hr
Mass flow (Ib/hr) 3,800,715 3,589,967 3,459,546 3,179,611
Temperature (°F) 1,120 1,140 1,150 1,170
Molecular weight 28.81 28.73 28.61 28.36
Volume flow (acfm)- calculated 2,535,697 2431,994 2,368,159 2,223,331
(£t3/s)- calculated 42,262 40,533 39,469 37,056
HRSG Stack Flow Conditions
Velocity (ft/sec) = Volume flow (acfm) / [((diameter)? /4) x 3.14159] / 60 sec/min
CT Temperature (°F) 270 270 270 270
CT volume flow (acfm) 1,171,556 1,109,597 1,073,761 995,725
Diameter (ft) 19 19 19 19
Velocity (ft/sec)- calculated 68.9 65.2 63.1 58.5

Note: Universal gas constant = 1,545 ft-Ib(force)R; atmospheric pressure = 2,116.8 Ib(force)/ft?; 14.7 Ib/ft’

Turbine inlet relative humidity is 20% at 35 °F, 60% at 59 and 75 °F, and 50% at 95 °F.

Source: Siemens/Westinghouse 2000,
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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. 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. Stationm;y gas turbines with a heat input at peak load between 10 and
100 x 10° Btw/hr [40 CFR 60.332 (¢)]; 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 (q)]. The requirements for electric utility stationary
gas turbines are applicable to the combustion 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.

B.2 BEST AVAILABLE CONTROL TECHNOLOGY

The "top-down" analysis for determining BACT, as provided for in EPA’s Draft 1990 New Source
Review Workshop Manual was considered in evaluating BACT for the Project. The procedure
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Selective Catalytic Reduction (SCR)

Selective Catalytic Reduction (SCR) uses ammonia (NH;) to react with NOy 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:

4NH3 +4NO + Oz = 4N2 + 6H20
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. Exhaust gas temperatures of
simple cycle CTs generally are in the range of 1,000°F, which exceeds the optimum range for SCR
with base metal catalysts. All current SCR applications 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.

The use of SCR has been primarily limited to combined-cycle facilities that burn natural gas with
small amounts of fuel oil. Initially, the traditional metal catalysts used in SCR systems were
contaminated by sulfur-containing fuels. For most fuel-oil-burning facilities, catalyst operation was
discontinued, or the exhaust bypasses the SCR system. This was due to the formation of ammonium
salts (ammonium sulfate and bisulfate) resulting from the reaction of NH; and sulfur combustion
products. Ammonium bisulfate can be corrosive and could cause damage to the HRSG surfaces that
follow the catalyst, as well as to the stack. Corrosion protection for these areas would be required
with concomitant cost and technical requirements. Ammonium sulfate is emitted as particulate
matter. While the formation of ammonium salts is primarily associated with oil firing, sulfur
combustion products from natural gas also could form small amounts of ammonium salts. Ceramic
and specially designed catalysts have been designed to overcome the problems with base-metal
catalysts. The sulfur in No. 2 distillate oil has also been reduced from 0.5 percent available in the
early 1990’s to 0.05 percent. In addition, HRSG designs can accommodate the impacts of the
formation of ammonium salts.

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

SCONO,™ Process

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.
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2.  Sulfur trioxide (SO,), if present, will react with ammonia created from the urea to form
ammonium bisulfate, potentially plugging the cold end equipment downstream.

Commercial application of the NO,OUT system is limited and the NO,OUT system has not been
demonstrated on any combustion turbine/HRSG unit.

The NO,OUT process is not technically feasible for the proposed project because of the high
application temperature of 1,600°F to 1,950°F. The maximum exhaust gas temperature of the "F"
Class CT is about 1,100°F. Raising the exhaust temperature the required amount essentially would
require installation of a heater. This would be economically prohibitive and would result in an
increase in fuel consumption, an increase in the volume of gases that must be treated by the control
system, and an increase in uncontrolled air emissions, including NO,.

Thermal DeNO,

Thermal DeNO; is Exxon Research and Engineering Company's patented process for NO, reduction.
The process is a high temperature selective noncatalytic reduction (SNCR) of NO, using ammonia as
the reducing agent. Thermal DeNO, requires the exhaust gas temperature to be above 1,800°F.
However, use of ammonia plus hydrogen lowers the temperature requirement to about 1,000°F. For
some applications, this must be achieved by additional firing in the exhaust stream before ammonia
injection.

The only known commercial applications of Thermal DeNOy are on heavy industrial boilers, large
furnaces, and incinerators that consistently produce exhaust gas temperatures above 1,800°F. There
are no known applications on or experience with CTs. Temperatures of 1,800°F require alloy
materials constructed with very large piping and components since the exhaust gas volume would be

“increased by several times. As with the NO,OUT process, high capital, operating, and maintenance

costs are expected because of material requirements, an additional duct burner system, and fuel
consumption. Uncontrolled emissions would increase because of the additional fuel burning.

Thus, the Thermal DeNO, process will not be considered for the proposed project since its high
application temperature makes it technically infeasible. The maximum exhaust gas temperature of an
"F" Class combustion turbine is typically 1,100°F; the cost to raise the exhaust gas to such a high
temperature is prohibitively expensive.

Nonselective Catalytic Reduction

Certain manufacturers, such as Engelhard, market a nonselective catalytic reduction system (NSCR)
for NO; control on reciprocating engines. The NSCR process requires a low oxygen content in the
exhaust gas stream and high temperature (700°F to 1,400°F) in order to be effective. CTs have the
required temperature but also have high oxygen levels (greater than 12 percent) and, therefore, cannot
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use the NSCR process. As a result, NSCR is not a technically feasible add-on NO control device for
CTs.

Technology Demonstration and Feasibility

The combustion controls using dry low-NO, combustors for the combustion turbine and low-NO,
burners for duct firing are available, demonstrated and technically feasible for combustion turbines in
either simple cycle or combined cycle configuration. The dry low-NO, combustion technology alone
can achieve 25 ppm (corrected to 15 percent O, dry conditions) when firing natural gas.

The technical evaluation of post-combustion gas controls that include NO,OUT, Thermal DeNO,, and
NSCR, and indicate that these processes have not been applied to either simple cycle combustion
turbines or combined cycle systems and are technically infeasible for the project because of process
constraints (e.g., temperature). The SCONO,™ control technology is available but not considered to
be technically feasible because it has not been commercially demonstrated on large “F” Class CTs.
The CTs planned for the project, Siemens Westinghouse 501F units, each have a nominal generating
capacity of 185 MW which are more than seven times larger than the nominal 25-MW GE LM2500
utilized at the Sunlaw Energy Corporation Los Angeles facility. Technical problems associated with
scale-up of the SCONO,™ technology given the large differences in machine flow rates are
unknown. Additional concerns with the SCONO,™ control technology include process complexity
(multiple catalytic oxidation/absorption/regeneration systems), reliance on only one supplier,
relatively brief operating history of the technology, and distillate oil firing. While the XONON
catalytic combustion system is applied directly to the combustion turbine, application on a large
combined cycle unit has not been demonstrated. For these reasons, the SCONO,™ and XONON’ are
still considered in the commercial demonstration stage. SCR is commercially available, technically
feasible and demonstrated for combined cycle units.

For combined cycle operation, the combination of dry low-NO, combustion technology and water
injection with SCR is a technically feasible alternative that can achieve a maximum degree of
emission reduction. The combined technology is capable of achieving a NO, emission levels of
3.5 ppm when firing natural gas (corrected to 15 percent O, dry conditions), and 12 ppm when firing
distillate oil (corrected to 15 percent O, dry conditions). :
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Table B-2. Summary of BACT Determinations for NO, for Combined Cycle CTs, 1998-2002

Facility State F'w ww | * °: ;;’ Turbine Model Fuel | Mode Hours - NOx Limit poriror  |ave. Time|Comments
Kissimmee Utliity Authority, Cane ] . :
el P et s FL draftpermit | 250 | 1 | o | GE7FA (16e7MwW) |NG:;FO| ccC 8,760; 720 FO 3.5 ppm NG; 15 ppm FO SCR
Duke Energy - New Smymna Beach FL draft permit 500 2 0 GE 7FA (165 MW) NG cC 8,760 9 ppmor 6 ppm DLN or SCR
Lake Worth Generation FL Nov-89 244 | 1| 1| eE7FA (i7oMW) |NG:FO| cC 8,760; 1,000 FO 9 ppm NG; 42 ppm FO DLN; WI
Hines Energy ( FBC) FL projectdropped | 500 | 2 | 0 | SWS50iF (165MW) | NG;FO| cCC 8,760; 1,000 FO |6 ppm NG - full load; 42 ppm FO| SCR; W!
wer - ' 82.9 Ib/hr w/DB, 113.2 Ib/hr w/ Netting out of PSD for NO, and CO; SA
Gulf Power - Smith Station FL Jul-00 30 | 2 | 2 | GE7FA (170MW) NG cc 8,760 BB ESA DLN 3048y (23 oam augmentation
Florida Power & Light - Sanford FL Sep-99 2,200 8 0 GE 7FA (170 MW) NG, FO cC 8,760; 500 FO 9 ppm NG; 42 ppm FO DLN; WI Repowering, 4 units FO
G“""’“Gm""ﬁ;ﬁg”ﬁ“' Kelyl gL Feb-00 133 | 1 | o | GE7EA (83MW) |NG;FO| cC 8,760; 1,000 FO 9 ppm NG; 42 ppm FO DLN; Wi Netting out of PSD review for NO,
Calpine Osprey Energy Center FL Jul-01 s27 | 2 | 2 | swsotrpgromw) | NG | cc 8,760 3.5 ppm DLN/SCR g‘lz':; 2,800 hriyr - Power Aug. mode
Hines Energy ( FPC) FL Jun-01 530 | 2 | o | sws01FD (170MW) | NG;FO| cCC 8,760; 1,000 FO 3.5 ppm NG; 12 ppm FO SCR; WI ;t;: gm g-i’mon NO,; CatOx -
CPV - Gulfcoast FL Feb-01 250 | 1| o | cE7FAGITOMW) [NGiFO| cc 8,760; 720 FO 3.5 ppm NG; 10 ppm FO SCR e (o L G-
|Repowering project: netling out of NO,,
TECO Gannon/Bayside FL Mar-01 1,728 7 0 GE TFA (170 MW) NG;FO| CC 8,760; 876 FO 3.5 ppm NG; 16.4 ppm FO SCR CO, PMy and SO, review (subject to
voC reveiw)
| s 10 ppm (9 initial)/3.5 ppm NG; ; 2 SC CT and 1 CC CT also capable of
South Pond Energy Park FL draftpermit | 600 | 3 | o | cGE7FA(17OMW) | NG:FO | scicc | 3.390/8,760; 720 FO BB DLNISCRIWI | 3 (O i i G mode.
applic. under . : 10 ppm (8 Initial /3.5 ppm NG; 1 SC CT and 1 CC CT also capable of
North Pond Energy Park FL — 430 | 2 | o | GE7TFA(I7TOMW) | NG;FO| scicc | 3,390/8,760; 720 FO 4215 pom FO DUNSCRWI | 3 | o e mode.
base/duct bumer/power aug./60-70%
Calpine Blue Heron Energy Center FL draft permit 1080 | 4 4 SW S01F (170 MW) NG cc 8,760 35ppm DLN/SCR load: SCONOx - $8,982/ton NO,;:
CatOx - $1,553/on CO
Jacksonville Electric Authority - : :
Brandy Branch (ravision) FL draftpermit | 200 | 0 | 2 | GE7FA(17OMW) |NG;FO| cC 8760; 288 FO 3.5 ppm NG; 15 ppm FO SCR Conversion of 2 SC units to 2 CC units
CPV - Allantic Power FL May-01 250 | 1 | o | cE7FA(iTOMW) [NGiFO| cc 8,760; 720 FO 3.5 ppm NG; 10 ppm FO SCR PA = Power Augmentation
Urinde UE"“"" il Y Sep-01 83 | 2 [ 2 | GE7FA(17OMW) |NGiFO| cc | 8760; 1000 FO 3.5 ppm NG; 10 ppm FO SCR
Broward Energy Center FL draftpermit | 775 | 4 | o | cE7EA(7TSMW) | NG | coisc 8,760/5,000 3.5 ppmy3 ppm SCRIDIN | 24 |01 Cca“fl““ﬁmdl ;';SG &3S PAw
) " [*1 CC wiunfired HRSG & 2 SC; PA =
Belle Glade Energy Center FL draftpemit | 600 | 3 | 0 | GE7FA(17SMW) NG | coisc 8,760/5,000 3.5 pprva ppm SCRIOLN | 24w |0 d o entation
Manatee Energy Center FL draftperiit | 600 | 3 | o | GE7FA(17SMW) NG | cosc 8,760/5,000 3.5 ppm/9 ppm SCRDLN | 24r Plgrﬁm:o?(; S28GPA=
e P"“”F' :cw"‘;l“ (Beriensaon FL Aug-01 260 | 1 | o | GE7TFA(l7TOMW) |NG;FO| cc 8,760; 720 FO 2.5 ppm NG; 10 ppm FO SCR 24-hr  |PA limited to 2,000 heiyr
: 8,760; 1,000 FO/2,000;|3.5 ppm NG; 12 ppm FO/25 ppm p CT will operate in bath CC and SC
Fort Pierce Repowering Project FL draftpermit | 180 | 1 | 1 | swsotF(18oMw) | NG;Fo | corsc Fril NG: 42 pom FO SCR/DLN; Wi Feln
Repowering Project: Netting out of PSD|
TECO Bayside Power Station FL draft permit 102 | 4 | o GE 7FA (170 MW) NG cc 8,760 3.5 ppm SCR for NO,, SOz, VOC, lead and SAM
. (subject for PM,and CO)
applic. under ; 8,760; 1,000 FO/1,000;] 2.5 ppm NG; 12 ppm FO/8-15 .
FPL Martin FL o 1150 | 4 | 4 | GE7FA(170MW) | NG;FO | corsc 500 FO opm NG: 42 ppm FO SCRIDLN; Wi
applic. under 8,760; 1,000 FO/1,000;] 2.5 ppm CC/9 ppm SC (15 in e
FPL Manatee FL el 1150 | 4 | 4 | GE7FA(17TOMW) NG | corsc b iy SCRIDLN HPM = High Powsr Mode
Georgia Power - Wans!
(Oglethorpe Power) GA Jul-00 22860 { 8 | 8 | GE7FA(170MW) | NG | cCC 8,760 35ppm/0.013IbMMBIu | DLN/SCR | 30day
Duke Energy Murray, LLC GA Feb-01 1240 | 4 | 4 | GE7FA(17OMW) NG cc 8,760 3.5 ppm DLN/SCR
Duke Energy Buffalo el ea applic. under ' SCONOXx - $19,948/ton NO,; CatOx -
ergy Creek, - 620 | 2 | 2 | eGE7FA(I7OMW) NG cc 8,760 3.5 ppm DLN/SCR A €D
Augusta Energy LLC GA daftipemit | 750 | 3 | 3 | cE7vFapromw) |ne:Fo| cc | 87601000 F0 3.5 ppm NG; 42 ppm FO SCR; Wi SCONOX - $17,4000n NO,; CaliOx -

$4,133/ton CO













Table B-2. Summary of BACT Determinations for NO, for Combined Cycle CTs, 1988-2002

Final Permit #of | #of Control
T R -l I 4 I N Y I O W
s S e R e e SR S wﬁ“ o ?e-"*:*'zifk i £ 1R Tt
Kelson Ridge MD 1650 | 6 Siemens NG cC SCR Major NSR Review
Modification to existing permit ( add 2
Dickerson Expansion MD 425 2 GE 7FA NG cc SCR wrbines, repower 2 turbines)
TC with
NG - 4.5 ppmor 7 ppm distillate
Tenaska VA g0 | 3 GE 7FA duct 8,760 ! SCR PSD
Distilate| , °*° PROPOSED LIMITS - APP
Wythe Energy VA "”’r‘:é:w"“ 820 | 4 GE7FA NG cc 35ppm SCR
Ontelaunee Energy - PA PA Oct-00 544 | 2 Siemens 501F NG cc 2.5 ppm SCR
. ALNB, SCR &
AES Ironwood, LLC PA Mar-99 7200 | 2 NG;Fo| cc | ereo 744 (oil) 4510 Wi @AgRy| 7 |Losd restiction 85%
(NG 2117 msciin2 72 month rolling imit_each twrbine
Liberty Electric - Eddystone PA |  PA May-00 s00 | 2 | 2 GE 7FA NeFO | cc | monthroling) 6760 | 35PPMCT “6‘;59 ppmCT + SCR 1hour [NOx 113.4ton CO 253.7 ton
2 hours VOC 251 ton
SWEC - Falls Township, PA PA 50 | 2 | 2 GE 7FA NGFO | cC 720 on fuel oil 3ppm SCR 1 hour |EPA comment 4/20/01
E""°°2oot°"1”a’“‘ g0 | 2 | 2 Siemens W501F ng |ccwDs 3.5 ppm Dry LNB + SCR
B N e e o R s i e % SRR Bl 5 PR
Aug-99 200 | 1| 1| GE7PA (tTOMW) | N | cc 8,760 3.5 ppm/0.013 Ib/MMBtu DLN/SCR
Jan-99 200 | 1| 1| cE7FA tesmw) |[NGiFO| cc 8,760; 675 FO 3.5ppm NG; 41 ppmw/ FO | DLN/SCR:WI
Mar-99 210 | 1 | 1| eeEwaqpromw) | Ne | cc 8,760 3.5 pprv 0.013 I/MMBtu DLN/SCR
Tenaska Alabama Pariners AL Nov-69 a6 | 3 | 3| oE7A romw) |nNaFO| cc 8,760; 720 FO 395ppmNG; 113ppmFO | o
Georgla Power - Goat Rock AL Apr-00 - 8 | 8 GE 7FA (170 MW) NG cc 8,760 3.5 ppm/ 0,013 Ib/MMBtu DLN/SCR
(revision of above PSD AL Apr-01 2460 | 8 | 8 | GE7FA(1I70MW) Nne | cc 8,760 3.5 ppy 0.013 Ib/MMBtu DLN/SCR
i gl DI Mar-00 50 | 2| 2| swsotF(resmMw) | N6 | cc 8,760 35ppm/0013I/MMBL | DLN/SCR
. Bif SCor DLN If SC/SCR For NO, and CO: SC w/GE or SC
South Eastem Energy Corp. AL Jan-01 1,500 6 cc GE 7FA or SW 501F NG ce 8,760 9or250r 3.5 ppm fce W/SWS01F or CC (either)
Calpine Solutia - Decatur AL Jun-00 700 | 3| 3| swsotFpisomw) | NG | cc 8,760 3.5 ppnv 0.013 I/MMBtu SCR
Calpine BP Amoco AL Jun-00 700 | 3| 3| swsoiFpieomw) | NG | cC 8,760 3.5 ppm 0.013 Ib/MMBtu SCR
. 0.013/0.048 Ib/mmbtu NG/FO -
n
TR et T 0eeetn | Feb-01 900 | 3 | 3 [ GE7FAcr Mitsubishi | g po| cc 8,760; 720 FO GE; 0.013/0.046 lbimmbty | SCRWI
SEOE NGIFO - Mit . _
Hillabee Energy Center AL Jan-01 700 | 2 | 2| swsoigemw) | NG | cC 8,760 3.5 ppm DLN/SCR EYA S Srvic Sromrreraton; 6= Du
Dt ) : 3.5 ppm (0.013 Ib/mmBiu) CC; [SCR- CC,
Energy - Alexander City AL Feb-01 1260 | 10 | 2 GE7FA& 7EA NG |CC&SC| 8.760CC:i2800SC | gy 00 0as nimmei) SG b= an/i-hr |8 SC units and 2 CC units
GenPower - Kelly, LLC AL Jan-01 1260 | 4 | 4 | GE7TFA(ITOMW) NG | cc 8,760 3.5 ppm SCR
Blount County Energy AL Jan-01 800 | 3| 3| "Fcassgromw) | NG | cC 8,760 0.013 Ib/mmBtu (30.7 Ib/hr) SCR 3-hr
Alabama Power - Autaugaville AL Jan-01 1260 | 4 | 4 | "Fcass(i7omw) | NG | cC 8,760 3.5 ppm (0.013 Ib/mmBtu) SCR
Tenaska Alabama IV Partners | AL draftpermit | 1840 [ 6 | 6 | mtsotF(izomw) |NeiFo| cc 8,760; 720 FO 3.5 pom NG; 12 ppm FO SCR ffgo'g; oo R Mo
Duke Au we applic. under , SCONOx - $18760/ton NQ,; CatOx-
Energy Autauga, AL et 630 2| 2 GE 7FA (170 MW) NG cc 8,760 3.5 ppm SCR $5,00810n GO
SCONOX - $18,403/on NOX; CatOx-
Duke Dale, LL
Energy Dale, LLC AL Dec-01 630 | 2 | 2 | GE7TFA(1TOMW) NG | cc 8,760 3.5 ppm (0.013 Ib/mmbtu) SCR $2.63470n CONOC
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Table B-5. Comparison of Alternative BACT Control Technologies for NOx on One CT/HRSG

Altemnative BACT Control Technologies

DLN Only DLN with SCR DLN with SCONOx™
(3.5 ppmvd corrected) (3.5 ppmvd corrected)

Technical Assessment Feasible Available, Feasible and Demonstrated  Not Demonstrated
Economic Impact*

Capital Costs included $3,470,485 $26,572,482

Annualized Costs included $1,809,118 $5,673,648

Cost Effectiveness (per ton of Nox removed)

Total NA $2,741 $8,597

Environmental Impact”

Total NOx (TPY) 793 1334 1334

NOx Reduction (TPY) NA -660 -660

Ammonia Emissions (TPY) 0 113 0

PM Emissions (TPY) 0 2.9 0

Secondary Emissions (TPY) 0 6.7 41.0

Net Emission Reduction (TPY) NA -531 -619

Addition Greenhouse Gas (as CO2; tons/year) 0 3,735 22,701
Energy Impacts”®

Energy Use (kWhyr) - Total 0 5,856,360 35,597,336

Energy Use (kWh/yr) - Back Pressure 0 5,155,560 9,552,254

Energy Use (kWh/yr) - Other 0 700,800 26,045,082

Energy Use (Equivalent Residential Customers/year) 0 488 2,966

Energy Use (mmBtu/yr) at 10,000 Btw/kWh 0 58,970 358,441

Energy Use (mmcffyr) at 1,000 Btw/cf for natural gas 0 59 358

Energy Use (percent of combustion turbine output) 0 0.37% 2.24%

* See Tables B-3, B4, and B-5 for detailed development of capital costs (including recurring costs) and annualized costs.
® See emission data presented in Table B-7.
© Energy impacts are estimated due to the lost energy from heat rate penalty and electrical usage for the SCR operation at 8,760 hours per year.

- Lost energy for SCR is based on 0.3 percent of 181 MW. SCR electrical usage is based on 0.080 MWh per SCR system. Lost Energy
for SCONOx™ includes 0.6 percent of turbine output and steam usage. SCONOx™ electrical usage based on 0.2 MW/hr per system.
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Table B-7. Sum

of BACT Determinations for CO for Combined Cycle CTs, 1899-2002

Facillty State ”w e :T": # of DB| Turbine Modet| Fusl | Mode | Hours CO Uimit ;mﬂ“‘“"" Avg. Time |Comments
Choctaw Gas Generation, LLC MS ’”""’l“"d" 700 2 2 |SW m @0 yg cc 8,760 23ppm acP
Duke Enemgy Homochito, LLC. | ws | PR IHEr) 0 | 2 | 2 | SETRETO | NG | oo | aeo 20.4 ppm acP | 24
Granite Power Partners Il (Batesvile)| Ms | 3PPIC.under| .5, 1 1 |SW & ne | ce 8.760 25 ppm Gee
o SETFALTES SCONGR525,500on O Caion
New Albany Energy Development | MS under|  ceg 2 | 2 ( Ne | cc 8,760 13.1 pom Gep | annual 3
review _ﬁ]__ $5100fonCO
Panada Black Prairle LP MS ""mm““ 1000 | 4 | 4 [FOEOT] ng | cc 8,760 7.6 ppm or 80 ppm GeP GETFA or SWSO1F
Carolina Power & Light, Richmond applic. under GE7FA (170 | . 8,76072,000; : Reconfiguration of fadiifty- 6 CC and 3 SC
e et [ fugeovios 2000 | o | o e T | neiro | corsc | 890200 9 ppm NG; 20 ppm FO GeP o
Carolina Power & Light, Rowan Co. GE TFA (170 3 8,760; 1,000 : Modification of previous permit to switch 2
(rovision) NC | draftpermit [ 1410 | 2 | o {70 | na;po| cc 4 15 ppm NG; 20 ppm FO GeP e 0e
Butier-Wamer Generation Plant | NC ‘pw 500 2 o | GE m}(ﬂo NG; FO | SC & CC|8,760; 600 FO 9 ppm NG; 41 ppm FO acp
GenPower Earleys, LLC NG | SPPic Under|  g2g 2 | 2 | GE 7! F!‘m‘m N | cc 8,760 0 ppm (14 ppm w/DB) Gcp ;c;m—osgi.e SR RO Gl >
Mountain Creek - Granville Energy appiic. under GE 7FA (170 SCONOXx - $22,600/ton NOX; CatOx -
e no [ 011 3 | 3 o, N | cc 8,760 & ppm (24.3 ppm WDB) GeP 2 oo GO
Santee Cooper, Rainey Generating GE7FA (170 2CC, 2| 8,760; 1,000 3
Stath sC Apr-00 870 4 0 MW) NG, FO sC FO 8 ppm NG; 20 ppm FO GCP
SC Electric & Gas - Urquhart sC | Sep00 444 2 o | GE m)““ NG,Fo| cc | 87644380 12 ppm NG; 20 ppm FO GCP H"’MI ORLER N0 902 8 Pl F9R)
Columbia Enengy sc | Aprot 515 2 2 65_7@1‘"0 NG.FO| cc a.m:._;c;.uoo 17.4 ppm NG; 37 pm FO GcP sogouo:: = o anslysie: CatOx - $1,611/0n
GenPower Anderson SC | draftpermit | 640 2 | 2 |CE 7;&,‘"” NG | cc 8760 11.7 ppm aep
Fork Shoals Energy, LLC sc |opplic.under} .o | 5 2 | T m(t?s NG | cc 8760 | 14 ppm (GETFA/1E ppm (SWS01F)| &CP 24
Cherokee Falls Development Co. | SC [ 2PPIc- Under| 5, 2 | o GE%‘"“ Ne | sc 4300 9 ppm aee R e s GO
GenPower Anderson - revision | SC | #PRC.UNdert 540 | | g i id 3 I 2,928 9 ppm* GeP Subject to PSD Review for CO, VOC or
Palmetto Energy Center sC ‘“’""“I“"d" 970 3 3 | G m)“” N | cc 8,760 15 ppm (31 ppm W/DB) GCP 9CONOx - zf;mcgo“ CadOx -
Vanderbit University ™ | May00 10 2 | 2 |GE "Em“}s G2 ne | cc 8,760 25 ppm GeP
Phase | - 1 CT (up to 7% total plant heat
GE 7FA (170 Input from refinery fue! gas), Phase I - 3
Memphis Generation LLC ™ | drattpermit | 1080 | 4 | o i Ne | cc 8,760 0.03 Ib/mmBty aep s hepdprpidped i
refinery fuel gas)
Haywood Energy Center (Caipine) | TN [ 2PPIC-Under| oo 3 | 3 |SWEETAMINGro| cc a7eo [@resfrom é{.‘;‘:"u":"‘m":"“"" Gop
TVA - Frankiin - | 3ppllc.under| g, 2 | 2 | GE m““ cc 8,760 25 ppm cep
ABB Vi = IL_|  Sep00 568 2 72| 28t279MW | NG,FO| CC 8,760 ?
——— el QH!“'“‘ Enedyl w | Aproo 338 | 2 | 7 |188Mweach |NG:iFO| cC 8,760
Peoples Gas, McDonnell Energy Deco8 | 2500 | 10 | 0 | 250 MW each ethNEn .| cc 8,780 15 ppm, 0.031 b/mmBitu acp BACT; Ox Cat rejected at $3043/ton
LS Power, Kendal Energy Jnoo | 1000 | 4 | 4 |250Mweach |NG;FO| oc | e7eo [ 337 PemNGHSSpem PO, 00626 oep BACT; Ox Cat rejected at $4083/ton
Li kR0 e L —
8760, 1300
Rellant Energy (Houston industries), i hrs with duct BACT & LAER (NOx); Co-located with
IL Jukgg 633 3 3 211 MW each x CC |bumers, more 0.0472 Ib/mmBtu GCP refinery, separate source; Ox Cat rejected
Cardinal Woods Rivery Refinery RFG if load < at $1993/ton
100%. _
Mid America, Cordova Energy Center| IL | Sep-6 500 2 | o |2s0Mwean| ne | cc g7ep [ 0547 InimmBlL: loads >75%. aer|  aep BACT; Ox Cat rejected at $1307/ton
CILCO - Medinla CoGen - Mossvile | 1L | May-00 4 3 3 “;;”W Ne | cc ?
LS Power, Nelson Project L Jan-00 1000 | 4 | 4 |250Mweach [NG;FO| cC g7e0 | 0-0826wiDB, c:ﬂ.:’;'"" DB;>75% | gcp BACT; Ox Cat rejected at $3100/ton
T BACT for CO and VOC only - netting out of
Ameren CIPS L Feb-00 600 2 2 300 MW each NG cc 8,760 0.08 Ib/mmBtu GCP 3br NOx, PM and SO2 review; replacing coal




Table B-7. 8§ ry of BACT Determinations for CO for Combined Cycle CTs, 1999-2002
Facility State | Final Permit | # g"’ :1:‘: Il of DB Turbine Model| Fuel | Mode Houra €O Limit &mﬂ“""" Avg. Time |Comments
lssued 8,760; 1,000 .
Fort Plerce Repowertng Project | FL | draftpermtt [ 180 1 1 | SWB0IF (180 | o e | cerse |FOR2,000; so00f 3-8 PPM NG: 10 ppm FO/18ppm | oop CT will operate In both CC and SC modes
MW) FO NG; 50 ppm FO
GE 7FA (170 S 3 he [T owiing Evect Haling ot o £E0
TECO Bayside PowerStation | FL | craftpermit | 1,032 | 4 | o ( NG | cc 8.760 9 ppm (7.8 ppm) GeP G- INo,, SO, VOC, lead and SAM (subject for
MW) ©st) oM, and CO)
il
8.,760; 1,000
FPL Martin applic. under GETFA(170 |, . 000 | o 15 ppm NG (20.5 ppm w/DB); 20
L : 1,150 4 0 MW) NG;FO| cC/sC FON.%O. 500 ppm FO Gee
8,760; 1,000
FPL Manatee FL [ 3PPICUNden) qas0 | 4 | 4 eem)u?o NG | corsc [FoM,000;500| 20.5 ppm CC/8 ppm SC (16 1n HPM)|  GCP HPM = High Power Mode
FO
la Power - W, 0
Geony e ax | a0 2280 | 8 | 8 |G m){m NG | cC 8,760 29.5 ppvV0.068 /MMBtu acP
Duke Energy Muray, LLC GA | Fob0ot | 1200 | 4 | 4 | CE m‘m Ne | cc 8,760 21.8 ppm ace
Duke Buffalo e GA | @wiic. under a20 GE TFA (170 SCONOx - $19,848%0on NO,; CatOx -
Energy Croek, o 2 2 e NG | cc 8,760 21.9 ppm ace e
e — = 5 GE TFA (170 | v, 8,760; 1,000 ) SCONOX - $17,490/ton NO,; CatOx -
Augusta Energy permit a | 3 T [neiFo| ec A 17.4 ppm NG; 20 ppm FO Gep gL
GenPower Mcintosh Ga | PPlcnder] g 2 | 2 | € m 70 | e | cc 8.760 © ppm/14 (wiDB) ppm GCP
Monroe Power Co. GA “"""*! under | gog 2 | o | m)mo NG | scec| 8760 0 ppm GCP Inftially SC, but later converting to CC
Peace Valley Generation Co,, LLC | GA | PPICUNdOri y gep | g | 4 Foess NG | cossc | 876072500 10.6 ppm (25 ppm WOB) acp
applic. under GE 7FA (170 SCONOX - $16,274/ton NO,; CatOx -
Duke ™ GA %
Energy pS 620 2 2 MW) NG cC 8,760 24.1 ppm GCP $2,08510n CO
CPV Termapin, LLC GA "’"""W"'“"' 800 3 3 | & ml“n NG;Fo| cc  |8.760; 720 Fo| @ PP NG: 13&’";0‘"6 WDBY 24| Gep | 24-hr roliing
Kinder Morgan Georgia, LLC - Tift applic. under 1-GETEA &S 8,760; 3,760
GA 760; 3,
by e 580 7 7 Laooo Ne | cc b Bk 158.5 Ib/r & 141.0 Ib/e Gee
it TR Co, oA | @ollc.under| o GE 7FA (176 SCONOX - $35,422/ton NO,; CatOx -
m:mw 2 0 o Ne | cc 8,760 7.4 ppm GeP e
a . un SW 501FD
Live Osk Co., LLC ga | e un 600 2 | 2 | Toomw | M | ce 8,760 10 ppm (17 ppm wiDB or PA) GeP
Baldwin County Energy Center | GA | BPPIC under|  gq, 2 | 2 | GE m){‘ ™ N | cc 8,760 0 ppm (24 ppm WOB) Gep
Kentucky Ploneer Energy Ky | Junot 540 2 o | %€ mm - 8,760 15/20 ppm eep 3hr
F applic. under GETFA(160 | ... 8,760; 1,000
Energy Trimble KY | 1240 | 4 | 4 wy o [neiFof e =2, 9/13.9/20 ppm Gee
Summer Shade Development Co. KY applc.lmdet 680 4 0 GE ‘.'“Fa)(i?o NG sC 4,000 9 ppm GCcp
Duke Energy Hinds, LL.C. ms | Aproo 520 2 | o |CE e 8,760 20 ppm cep
Duke Energy Attala, L.L.C. MS | Aproo 520 2 | o |CE m]‘"" NG | cc 8,760 20 ppm ccp
entrix , Southaven Power
Cog E"“m‘“ MS | dratpermit | 800 3 | a Gsm)‘"“ NG | cC 8,780 9 ppm, 18 ppm w/ DB GeP
Cogentrix Energy, Caledonia Power
Bt MS | Maro1 800 s | 2 |9 m,usz NG | cc 8,760 9 ppm GCP revised application to add SCR
GenPower - McAdams LLC Ms | dratpermit | 528 2 | 2 | G m‘"’ N | ce 8,760 7-8 ppm/13 ppm (W/DB) GCP | 24hr
Lone Oak Energy Center MS | dratpermit | 800 3 3 F-cu:;){m N | cc 8,760 1072530117 ppm GeP Basa/PA/PA+DF/DF
Lee Power Partners MS | crattpermt | 1000 | 4 s |¥F c:::}mo NG | cc 8,760 25 ppm GeP
LSP-Pike Energy LLC MS | craftpermt | 1,100 | 4 F'c::}u?o N | cc 8,760 33.1 ppm (0.1 IVmmBTU) GcP
Magnolia. Energy MS | draft permit 900 3 3 " c:;f”o NG cCc 8,760 25 ppm GCP
| Hines Energy Facility MS_| _ Jan-00 340 2 7 | 170MWeach | NG | CC 8,760 20 ppm —GCP
Relant Energy - Choctaw Co., LLC | MS | araftpermit | 844 | 3 | a | GETFAUTO OO $49,S60X0H O MO«
perm e NG | cc 8,760 18.38 ppm GCP S R
Crossroads Energy Center MS applic. under 580 2 GE 7FA (170 SCONOXx - §23,400/ton NO,; CatOx -
s 2 e NG | cc 8,760 10.4 pom acp i Bl
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. APPENDIX C - CALPUFF MODEL DESCRIPTION AND METHODOLOGY

C.1  INTRODUCTION

As part of the new source review requirements under Prevention of Significant Deterioration (PSD)
regulations, new sources are required to address air quality impacts at PSD Class I areas. As part of the
PSD analysis report submitted to the Florida Department of Environmental Protection (DEP), the air
quality impacts due to the potential emissions of the proposed Hines Energy Complex Power Block 3 are
required to be addressed at the PSD Class I area of the Chassahowitzka National Wilderness Area
(NWA). The Chassahowitzka NWA is located approximately 118 km north-northwest of the facility site
and is the only PSD Class I area within 200 km of the facility.

The evaluation of air quality impacts are not only concerned with determining compliance with PSD
Class I increments but also assessing a source’s impact on Air Quality Related Values (AQRVs), such as
regional haze. Further, compliance with PSD Class I increments can be evaluated by determining if the
source’s impacts are less than the proposed U.S. Environmental Protection Agency (EPA) Class I
significant impact levels. The significant impact levels are threshold levels that are used to determine the
type of air impact analyses needed for the facility. 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 Class I increments.

Currently there are several air quality modeling approaches recommended by the Interagency Workgroup
on Air Quality Models (IWAQM) to perform these analyses. The IWAQM consists of EPA and Federal
Land Managers (FLM) of Class I areas who are responsible for ensuring that AQRVs are not adversely
impacted by new and existing sources.

These recommendations have been summarized in two documents:

o Interagency Workgroup on Air Quality Models (IWAQM), Phase 2 Summary Report and
Recommendations for Modeling Long Range Transport Impacts (EPA, 1998), referred to as the
IWAQM Phase 2 report.

e Federal Land Managers' Air Quality Related Values Workgrodp (FLAG), Phase I Report, USFS,
NPS, USFWS (12/00), referred to as the FLAG document.

For the proposed project, air quality analyses were performed that assess the facility’s impacts in the PSD
Class I area of the ENP using the refined modeling approach from the IWAQM Phase 2 report for:

e Significant impact analysis
¢ SO, PSD Class I increment analysis; and
. e Regional haze analysis

PSD Appendix C September 2002
' C-1



Hines Energy Complex

The refined analysis approach was used instead of the screening analysis approach since the air quality
impacts are based on generally more realistic assumptions, include more detailed meteorological data, and
are estimated at locations at the Class I area.

C.2  GENERAL AIR MODELING APPROACH

The general modeling approach was based on using the long-range transport model, California Puff
model (CALPUFF, Version 5.5). At distances beyond 50 km, the ISCST3 model is considered to over-
predict air quality impacts, because it is a steady-state model. At those distances, the CALPUFF model is
recommended for use. Recently, the FLM have requested that air quality impacts, such as for regional
haze, for a source located more than 50 km from a Class I area be predicted using the CALPUFF model.
The Florida DEP has also recommended that the CALPUFF model be used to assess if the source has a
significant impact at a Class I area located beyond 50 km from the source. As a result, a significant
impact and regional haze analyses were performed using the CALPUFF model to assess the facility’s
impacts at the Chassahowitzka NWA.

The methods and assumptions used in the CALPUFF model were based on the latest recommendations
for a refined analysis as presented in the IWAQM Phase 2 Summary Report and the FLAG document.

A regional haze analysis was performed to determine the affect that the facility’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 facility in accordance with the
IWAQM recommendations. Based on those recommendations, the CALPUFF model is used to predict
the maximum 24-hour average sulfate (SO,), nitrate (NO,), and fine particulate (PM,,) concentrations as
well as ammonium sulfate [(NH,), SO4] and ammonium nitrate (NH,NO;) concentrations. The change in
visibility due to a source, estimated as a percentage, is then calculated based on the change from
background data.

The following sections present the methods and assumptions used to assess the refined significant impact
and regional haze analyses performed for the Proposed Project. The results of these analyses are
presented in Sections 7.0 and 8.0 of the PSD report.

C.3 MODEL SELECTION AND SETTINGS

The California Puff (CALPUFF, version 5.5) air modeling system was used to model to assess the
Proposed Project's impacts at the PSD Class I area for comparison to the PSD Class 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 5.2), a preprocessor to
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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 IWAQM Phase 2 and FLAG reports.

C3.1 CALPUFF MODEL APPROACHES AND SETTINGS

The IWAQM has recommended approaches for performing a Phase 2 refined modeling analyses that are
presented in Table 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 2.

C.3.2 EMISSION INVENTORY AND BUILDING WAKE EFFECTS

The CALPUFF model included the facility’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 facility’s emissions and structures included in the analysis.

C4  RECEPTOR LOCATIONS

For the refined analyses, pollutant concentrations were predicted in an array of 13 discrete receptors
located at the Chassahowitzka NWA.

C5 METEOROLOGICAL DATA

C.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.

CS5.2 CALMET SETTINGS

The CALMET settings contained in Table 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.
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| Because the modeling domain extends largely over water, C-Man station data from Venice was obtained. .
. These data were processed by Florida DEP into an over-water surface station format (i.e., SEA*.DAT) for
input to CALMET. The over-water station data include wind direction, wind speed and air temperature.

C.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 4.

C.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 27 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 5.

. C.5.8 GEOPHYSICAL DATA PROCESSING

Terrain elevations for each grid cell of the modeling domain were obtained from 1-degree Digital
Elevation Model (DEM) files obtained from the U.S. Geographical Survey (USGS) internet website. The
DEM data was extracted for the modeling domain grid using the utility program TERREL. Land-use data
were also extracted from 1-degree USGS files and processed using utility programs CTGCOMP and
CTGPROC. Both the terrain and land use files were combined into a GEO.DAT file for input to
CALMET with the MAKEGEQO utility program.
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HOURLY PRECIPITATION (MATER EQUIVALENT IN INCHES) TRina™h we
w A.H. HOUR ENDING AT P.M. HOUR ENDING AT Iy-_:
S1(23]alslel7]s]9[roftt]t2yl1]2]3]a]s[e]7]8]9]10]11]12]®
0 01
02 02
03 03.
04 04
05 05
06 0.02/0.01 06
07 07
08 08
09 1 lo.01]0.10{0.07{0.01]0.01]0.03 09
10 10
1 1
12 12
13 13
T 14
15 15
16 16
7 17
18 18
19 19
2 20
g 21
22
A T 0.13]0.06{23
24]0.04] ¥ T |o.10 §
% 2
% 2%
2 1 0.05 27
2 0.02 28
33 29
30
MAX1MUM SHORT DURATION PRECIPITATION
TIME PERIOD (MINUTES) 5 10 1 15| 20 | 30 | 45 | 60 | 80 | 100 | 120 | 150 | 180
PRECIPITATION [INCHES) | 0.07] 0,09| 0,09| 0.12{ 0.12] 0.14] 0,16] 0.18] 0.19] 0,19] 0.19] 0.23
ENDED: DATE 09|09 oo |2a|a|an|ln|a|lxz|ala
. ENDED: TINE 1549 | 1555 | 1601 | 1604 | 2309 | 2309 | 2309 [ 2319 | 2340 | 2340 | 2340 | 0059
THE PRECIPITATION AMOUNTS FOR THE IKDICATED TINE INTERVALS WAY OCCUR
AT ANY TIME DURENG THE MWONTH. THE TINE INDICATED IS THE ENDING TVINE YALIDATED BY:
OF THE INTERVAL. OATE AND TINE ARE WOT ENTERED FOR TRACE ANOUNTS. BATTNEN BODOSKY
SUBSCRIPTION PRICE AND ORDERING INFORMATION AVAILABLE FRON: '
THE NATIONAL CLINATIC DATA CENTER, FEDERAL BUILDING TANPA, FL
ASHEYILLE, WORTH CAROLINA 28801 USCOMM - NOAA - ASWEVILLE, NC 275
ATTN: PUBLICATIONS
mingifnmmlgr_omngmu AN EQUAL OPPORTUNITY EMPLOYER POSTAGE AND FEES PAID
EEEE%E“‘}.'E“mm : U.S. DEPARTHMENT OF CMRICE -
T COM 210
FIRST CLASS
LCD-08=~12842=-PD=-9103
37624
KBN ENGINEERS
ATTN: ROBERT C. MCCANN, JR.
1034 NW 57TH STREET
GRAINESVILLE, FL - 32605
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