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1.0 INTRODUCTION
1.1 PURPOSE OF AND NEED FOR ACTION

The U.S. Nuclear Regulatory Commission (NRC) licenses the operation of domestic
nuclear power plants in accordance with the Atomic Energy Act of 1954, as amended,
and NRC implementing regulations. Progress Energy operates Crystal River Unit 3
(CR-3) pursuant to NRC Operating License DPR-72. The license will expire December
3, 2016. Progress Energy has prepared this environmental report in conjunction with its
application to NRC to renew the CR-3 operating license, as provided by the following
NRC regulations:

Title 10, Energy, Code of Federal Regulations (CFR), Part 54,
Requirements for Renewal of Operating Licenses for Nuclear Power

Plants, Section 54.23, Contents of Application-Environmental Information
(10 CFR 54.23) and

Title 10, Energy, CFR, Part 51, Environmental Protection Regulations for
Domestic Licensing and Related Regulatory Functions, Section 51.53,
Postconstruction Environmental Reports, Subsection 51.53(c), Operating
License Renewal Stage [10 CFR 51.53(c)].

NRC has defined the purpose and need for the proposed action, the renewal of the
operating license for nuclear power plants such as CR-3, as follows:

“...The purpose and need for the proposed action (renewal of an operating
license) is to provide an option that allows for power generation capability
beyond the term of a current nuclear power plant operating license to
meet future system generating needs, as such needs may be determined
by State, utility, and, where authorized, Federal (other than NRC) decision
makers.” (NRC 1996a)

The renewed operating licenses would allow an additional 20 years of plant operation
beyond the current CR-3 licensed operating period of 40 years.

Introduction Page 1-1
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1.2 ENVIRONMENTAL REPORT SCOPE AND METHODOLOGY

NRC regulations for domestic licensing of nuclear power plants require environmental
review of applications to renew operating licenses. The NRC regulation 10 CFR
51.53(c) requires that an applicant for license renewal submit with its application a
separate document entitled Applicant’s Environmental Report - Operating License
Renewal Stage. In determining what information to include in the CR-3 Environmental
Report, Progress Energy has relied on NRC regulations and the following supporting
documents that provide additional insight into the regulatory requirements:

¢ NRC supplemental information in the Federal Register (NRC 1996a, 1996b, 1996c,
and 1999a)

e Generic Environmental Impact Statement for License Renewal of Nuclear Plants
(GEIS) (NRC 1996d and 1999b)

¢ Regulatory Analysis for Amendments to Regulations for the Environmental Review
for Renewal of Nuclear Power Plant Operating Licenses (NRC 1996e¢)

e Public Comments on the Proposed 10 CFR Part 51 Rule for Renewal of Nuclear
Power Plant Operating Licenses and Supporting Documents: Review of Concerns
and NRC Staff Response (NRC 1996f)

Progress Energy has prepared Table 1-1 to verify conformance with regulatory
requirements. Table 1-1 indicates where the environmental report responds to each
requirement of 10 CFR 51.53(c). In addition, each responsive section is prefaced by a
boxed quote of the regulatory language and applicable supporting document language.

Introduction Page 1-2
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1.3 CRYSTAL RIVER UNIT 3 LICENSEE AND OWNERSHIP

The CR-3 facility operating license lists 10 licensees: Florida Power Corporation, City of
Alachua, City of Bushnell, City of Gainesville, City of Kissimmee, City of Leesburg, City
of New Smyrna Beach Utilities Commission and City of New Smyrna Beach, City of
Ocala, Orlando Utilities Commission and City of Orlando, and Seminole Electric
Cooperative. Florida Power Corporation, now doing business as Progress Energy
Florida, will submit the CR-3 license renewal application to the NRC. Progress Energy
Florida, which serves approximately 1.7 million customers in Florida, is a wholly owned
subsidiary of Progress Energy, a diversified energy services company headquartered in
Raleigh, North Carolina (Progress Energy 2007).

CR-3 has ten licensees and ten owners, but Progress Energy Florida owns 91.8 percent
of the plant (NEI 2007). Progress Energy also has exclusive control of operation and
maintenance of the plant. Seminole Electric Cooperative has the second largest
ownership percentage, 1.7 percent. The remaining 6.5 percent ownership is divided
among the eight municipalities and utility commissions listed above.

Introduction Page 1-3
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TABLE 1-1
ENVIRONMENTAL REPORT RESPONSES TO LICENSE RENEWAL
ENVIRONMENTAL REGULATORY REQUIREMENTS

Regulatory Requirement

Responsive Environmental Report Section(s)

10 CFR 51.53(c)(1)

10 CFR 51.53(c)(2), Sentences 1 and 2

10 CFR 51.53(c)(2), Sentence 3

10 CFR 51.53(c)(2) and 10 CFR
51.45(b)(1)

10 CFR 51.53(c)(2) and 10 CFR
51.45(b)(2)

10 CFR 51.53(c)(2) and 10 CFR
51.45(b)(3)

10 CFR 51.53(c)(2) and 10 CFR
51.45(b)(4)

10 CFR 51.53(c)(2) and 10 CFR
51.45(b)(5)

10 CFR 51.53(c)(2) and 10 CFR 51.45(c)

10 CFR 51.53(c)(2) and 10 CFR 51.45(d)
10 CFR 51.53(c)(2) and 10 CFR 51.45(e)

10 CFR 51.53(c)(3)(ii)(A)

10 CFR 51.53(c)(3)(ii)(B)
10 CFR 51.53(c)(3)(ii)(C)

10 CFR 51.53(c)(3)(ii)(D)
10 CFR 51.53(c)(3)(ii)(E)

10 CFR 51.53(c)(3)(ii)(F)

3.0
7.2.2
4.0

6.3

7.0

8.0

6.5

6.4

4.0

6.2
7.2.2
8.0

9.0
4.0

6.3

4.1

4.6

4.2

4.3
4.4
4.5

4.7

4.8
4.9
4.10
4.1

Entire Document
Proposed Action
Environmental Impacts of Alternatives

Environmental Consequences of the Proposed
Action and Mitigating Actions

Unavoidable Adverse Impacts
Alternatives to the Proposed Action

Comparison of Environmental Impacts of License
Renewal with the Alternatives

Short-Term Use Versus Long-Term Productivity of
the Environment

Irreversible and Irretrievable Resource
Commitments

Environmental Consequences of the Proposed
Action and Mitigating Actions

Mitigation
Environmental Impacts of Alternatives

Comparison of Environmental Impacts of License
Renewal with the Alternatives

Status of Compliance

Environmental Consequences of the Proposed
Action and Mitigating Actions

Unavoidable Adverse Impacts

Water Use Conflicts (Plants with Cooling Ponds or
Cooling Towers Using Makeup Water from a Small
River with Low Flow)

Groundwater Use Conflicts (Plants Using Cooling
Towers or Cooling Ponds and Withdrawing
Makeup Water from a Small River)

Entrainment of Fish and Shellfish in Early Life
Stages

Impingement of Fish and Shellfish
Heat Shock

Groundwater Use Conflicts (Plants Using >100 gpm
of Groundwater)

Groundwater Use Conflicts (Plants Using Ranney
Wells)

Degradation of Groundwater Quality
Impacts of Refurbishment on Terrestrial Resources
Threatened or Endangered Species

Air Quality During Refurbishment (Non-Attainment
Areas)

Introduction
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TABLE 1-1
ENVIRONMENTAL REPORT RESPONSES TO LICENSE RENEWAL
ENVIRONMENTAL REGULATORY REQUIREMENTS (Continued)

Regulatory Requirement

Responsive Environmental Report Section(s)

10 CFR 51.53(c)(3)(ii)(G) 4,12  Microbiological Organisms
10 CFR 51.53(c)(3)(ii)(H) 413  Electric Shock from Transmission-Line-Induced
Currents
10 CFR 51.53(c)(3)(ii)(1) 414  Housing Impacts
4.15  Public Utilities: Public Water Supply Availability
416  Education Impacts from Refurbishment
4.17  Offsite Land Use
10 CFR 51.53(c)(3)(ii)(J) 4,18  Transportation
10 CFR 51.53(c)(3)(ii)(K) 4.19  Historic and Archaeological Resources
10 CFR 51.53(c)(3)(ii)(L) 420 Severe Accident Mitigation Alternatives
10 CFR 51.53(c)(3)(iii) 4.0 Environmental Consequences of the Proposed
Action and Mitigating Actions
10 CFR 51.53(c)(3)(iv) 6.2 Mitigation
5.0 Assessment of New and Significant Information
10 CFR 51, Appendix B, Table B-1, 2.6.2 Minority and Low-Income Populations
Footnote 6
Introduction Page 1-5
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2.0 SITE AND ENVIRONMENTAL INTERFACES
21 LOCATION AND FEATURES

Crystal River Unit 3 (CR-3) is located in northwestern Citrus County, Florida, on Crystal
Bay, an embayment of the Gulf of Mexico. The Plant lies approximately 35 miles
southwest of the city of Ocala, Florida, and 60 miles north of the city of Clearwater,
Florida. Figures 2-1 and 2-2 are the 50-mile and 6-mile vicinity maps, respectively.

CR-3 is part of the larger Crystal River Energy Complex (CREC), which includes the
single nuclear unit and four fossil-fueled units, Crystal River Units 1, 2, 4, and 5. The
Crystal River Energy Complex is the largest power-producing facility in Florida (EIA
2006) and the eighth largest power producing facility in the U.S., with a total generating
capacity of 3,163 megawatts-electrical (EIA 2007; EIA 2008; NRC 2008). CR-3, a
pressurized water reactor that began operating in 1977, is rated at 850 MWe (NRC
2008). Crystal River Units 1 and 2, built in the 1960s, produce 379 and 491 MWe,
respectively, while Crystal River Units 4 and 5, larger units built in the early 1980s,
produce 721 and 722 MWe, respectively (EIA 2007).

CR-3 and the four fossil units lie in the developed core area of the 4,738 acre site,
which is shown in the photograph that follows. Aside from generating and support
facilities, this developed area also contains office buildings, warehouses, oil tanks, coal
storage areas, and ash storage basins (see Figure 3-1). Units 1 and 2 are sometimes
referred to as “Crystal River South,” while Units 4 and 5 are sometimes referred to as
“Crystal River North.”
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Crystal River Unit 3's Reactor Building, Turbine Building, and Auxiliary Building are in
the southern part of the developed area (foreground of photograph), but in the
approximate center of the larger 4,738 acre site. The nuclear exclusion zone is defined
by a circle centered on the Reactor Building (Figure 2-3) with a radius of 4,400 feet
(Florida Power 2005, Section 1.2.1). The stacks of the four coal-fired units and the Unit
4 and 5 cooling towers dominate the local viewscape (see photograph), with CR-3-
associated structures much less obtrusive visually.

The area immediately surrounding the plant is a mix of upland (pine) forest, agricultural
lands, swamps, and salt marshes. The large tract of land immediately north of the plant
is owned by an agri-business concern with mining interests. Parts of this property are
forested, parts are used for cattle ranching and cultivation of citrus trees, and other
parts of this property are devoted to limestone/dolomite mining. The area southwest of
the plant is salt marsh, while the area south and southeast of the plant is mostly
forested wetlands.

The nearest incorporated community to CR-3 is the town of Crystal River, located
approximately 6 miles southeast of the CR-3 site, with a population estimated at 3,485
in 2000 and 3,656 in 2006 (USCB 2000a; City of Crystal River 2006). The area within a
6-mile radius includes the unincorporated communities of Yankeetown and Inglis
(Figure 2-2). Aside from these and other small towns that have grown up around
crossroads, the area is rural in character, with large, privately-owned tracts of forest
land and agricultural land and state- and federally-owned forest land and wetlands
dominating the landscape.

The Big Bend area of the western Florida coast, which includes eight coastal counties,
has been dubbed “the Nature Coast” by promoters of tourism who tout its spring-fed
rivers, abundant wildlife, and fishing, scuba-diving, bird-watching, and manatee-
watching opportunities. The CREC lies roughly in the center of the Big Bend area, and
is ringed by state parks, state forests, greenways, and state and federal wildlife refuges.

Crystal River Preserve State Park adjoins the southern/southeastern boundary of the
CREC, and Crystal River Archaeological State Park (affiliated with Crystal River
Preserve State Park) lies approximately 2.5 miles southeast of the CREC boundary.
Homosassa Springs Wildlife State Park lies approximately 10.5 miles southeast of the
CREC boundary, while Chassahowitzka National Wildlife Refuge is approximately 10.5
miles south of the CREC boundary.

A portion of the Marjorie Harris Carr Cross Florida Greenway lies immediately north of
the site, occupying much of the land formerly known as the Cross Florida Barge Canal.
The Cross Florida Barge Canal was a massive public works project conceived during
the Great Depression to connect the Atlantic and Gulf Coasts of Florida and create
desperately needed jobs. The project stalled, then proceeded in fits and starts through
the 1960s before being halted in 1971 by a lawsuit filed by environmentalists. In 1990,
President George Bush signed a law de-authorizing the Cross Florida Barge Canal
Project and promoting the use of the lands for recreation and conservation. In 1991, the
State of Florida agreed to the terms of the Federal de-authorization, leading to the
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creation of the Cross Florida Greenway State Recreation and Conservation area. In
1998, it was renamed the Marjorie Harris Carr Cross Florida Greenway, honoring the
individual who led the fight against the Cross Florida Barge Canal project. Further to
the northwest, approximately 22 miles from the CREC, lies Cedar Keys National Wildlife
Refuge.

Section 3.1 describes key features of CR-3, including reactor and containment systems,
cooling water system, and transmission system.
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2.2 AQUATIC RESOURCES

The two most comprehensive sources of information on the aquatic resources of the
CR-3 area are the Final Environmental Statement related to the proposed Crystal River
Unit 3 (FES) (AEC 1973) and the Crystal River Units 1, 2, and 3 (Section) 316
Demonstration (SWEC 1985). Although two and three decades old, respectively, these
documents contain useful information on the oceanography (bathymetry, currents, tides,
water quality) and marine/estuarine communities of the Crystal Bay area. Progress
Energy has supplemented this historical information with information from state and
federal resource agency websites.

The Physical Setting

The Crystal River site is on Crystal Bay, a shallow embayment of the Gulf of Mexico.
As far out as Fisherman’s Pass, approximately three miles west of the site, the depth of
the Bay is less than 10 feet (SWEC 1985, page 3-1). Shallow inshore areas are
characterized by oyster bars (or oyster “reefs”) oriented parallel to shore that are visible
at low tide and covered by water at high tide. These oyster bars, composed mostly of
broken shell, create numerous small basins with north-south orientation in the area of
the intake and discharge canals.

The Crystal River site is midway between the Withlacoochee and Crystal Rivers, and
approximately two miles from each (see Figure 2-2). The Withlacoochee River, with a
watershed of more than 2,000 square miles, has an annual average flow of 1,034 cubic
feet per second, measured at a Withlacoochee River Bypass Channel gaging station
1.4 miles upstream of the mouth of the river (USGS 2008). Crystal River, with a much
smaller watershed, has an annual average flow of 829 cubic feet per second at Bagley
Cove, which is 3.6 miles upstream of the mouth of the river (USGS 2008).

Salinity in the area of the plant ranges from 22 to 29 parts per thousand (ppt),
depending on freshwater inflows to Crystal Bay from rivers and creeks in the area (AEC
1973, page 2-19). Eight to ten miles offshore, in the Gulf of Mexico, the salinity is more
typical of open ocean waters, approximately 35 ppt. Water temperatures in the area are
lowest in December-January and highest in late summer (July-September).
Temperatures as high as 92°F were measured in the general area of the plant (Cedar
Keys) prior to CR-3 operation, but more typically average in the mid-to-high 80s in late
summer (AEC 1973, Appendix D). Water temperatures in mid-winter can approach
40°F in shallow areas, but are generally in the 50s (AEC 1973, Appendix D).

Biological Communities
Shoreline Marshlands

A well-developed, 0.5 to 1.0 mile-wide band of marshland extends up and down the
coast in the Crystal River area, separating the uplands to the east from the Gulf of
Mexico. This transition zone is evident in the false infra-red aerial photograph of the site
and environs that was used to create Figure 3-1. These marshlands are drained by

Site and Environmental Interfaces Page 2-4



Crystal River Unit 3
License Renewal Application Environmental Report

numerous small creeks. The marshlands in the vicinity of the site are typical of those
found up and down this part of the Gulf Coast, with Juncus and Spartina the dominant
marshland plants. These marshlands and associated creeks provide habitat for a
variety of invertebrate organisms, including oysters and crabs, and are nursery areas for
finfish including mullet, spot, black drum, red drum, and croaker (AEC 1973, page 2-23).
They also support alligators, wading birds, waterfowl, and small mammals, including
river otters and raccoons.

Seagrasses

Five species of seagrass were found in shallow water adjacent to the site prior to plant
startup (AEC 1973). Three species were most abundant: shoal grass (Halodule
wrightii), widgeon grass (Ruppia maritima), and turtle grass (Thallassia testudinum).
Manatee grass (Syringodium filiforme) and star-grass Halophila englemanni were also
present. Seagrass beds often contained dense assemblages of rooted green algae,
primarily Caulerpa spp. Limestone outcroppings were colonized by rockweeds, such as
Sargassum.

The same five seagrass species were observed by biologists conducting studies in the
Crystal Bay area in support of the Crystal River Section 316 Demonstration in 1983-
1984 (SWEC 1985). These operational surveys confirmed what studies in the 1970s
had suggested --- that the heated effluent from the plant influenced seagrass
abundance and distribution in the immediate area of the discharge (SWEC 1985, page
6-48). In 1983-1984, shoalgrass was the only seagrass species observed at Station D,
northwest of the plant’s discharge canal and the station most obviously affected by the
plant’s heated discharge (SWEC 1985). Shoal grass often colonizes areas where other,
more-sensitive seagrasses cannot grow (FOCC 2003). It may be locally dominant in
disturbed areas and areas subject to salinity and temperature extremes.

More seagrass species were observed at Stations E and F, which were further offshore
but still affected by the plant’s thermal discharge. The greatest number of species was
observed at stations (A, B, C) south of the intake canal and outside of the influence of
the plant’s heated discharge. Stations (G, H, and |) several miles north, in the area of
Luttrell Island and the terminus of the (never-completed) Cross Florida Barge Canal,
also had a lower number of seagrass species over this period.

Biomass of the three dominant seagrasses (Thalassia, Halodule, and Syringodium) was
also lower in the discharge area than at stations (A, B, C) south of the intake canal
outside of the plant’s thermal influence (SWEC 1985). Studies conducted in the late
1970s showed the same general trends with respect to biomass, but looked at
combined biomass of all seagrass species rather than individual species.

Benthic Invertebrates

Preoperational surveys of marine benthos at the Crystal River site identified 286
species, including Carolinian (Atlantic Coast) and West Indian species. Most of these
were widely distributed forms capable of withstanding a wide variation of environmental
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conditions (fluctuating temperature and salinity). Thirty mollusks were characterized as
‘common” or “abundant,” including 22 marine gastropods (snails) and 8 marine
pelecypods (bivalves). The following mollusks were described as “abundant” in the
vicinity of the Crystal River plant: Bittium varium (variable bittium), Anachis semiplicata
(semiplicate doveshell), Mitrella lunata (lunar doveshell), Nassarius vibex (common
eastern nassa), Brachidontes exustus (scorched mussel), Musculus lateralis (lateral
musculus), and Crassostrea virginica (Eastern oyster). Other important groups were
Polychaetes (six families), Isopods (four species), and Decapods (eight species,
including pink shrimp, Farfantepenaeus duorarum).

Fisheries

The FES (AEC 1973) for CR-3 lists 64 finfish species and 6 shellfish species commonly
found in the Crystal River area that are either commercially/recreationally important or
important as “food chain species” (serving as a food source for other, more-important
species). The four finfish species collected most often in pre-operational (1969-1970)
surveys were silver perch, spot, pigfish, and pinfish. American oyster, blue crab, stone
crab, and pink shrimp were the most important shellfish. The FES contains useful
information on spawning periods and food habits of important species, including species
sought by recreational anglers (e.g., spot, Atlantic croaker, spotted seatrout), forage
species (e.g., striped mullet) and species sought by commercial fishermen (e.g., blue
crab and pink shrimp).

Extensive studies of adult and juvenile fish were carried out in support of the Crystal
River 316 Demonstration (SWEC 1985) and are perhaps the best source of information
on the area’s fisheries. Fish were collected monthly over the June 1983-May 1984
period using a variety of sampling gear intended to capture fish occupying a range of
marine (offshore and inshore) and estuarine (creeks) habitats.

Trawls captured 98 species of fish and 108 species of invertebrates in the general
vicinity of the plant (SWEC 1985). Catch varied by season, with highest numbers in the
spring and summer (April through August) and lowest numbers in January and
February. Although there was considerable variability in the data, some trends were
apparent. Lowest densities of fish and invertebrates were observed along the central
transect (stations T4, T5, and T6), the transect most affected by the plant’s heated
discharge. Transects to the north (stations T1, T2, and T3) and south (stations T7, T8,
and T9) had similar densities of fish, and were both higher than the central transect.
Highest numbers of fish were collected at northern transects in 1983 and southern
transects in 1984.

With regard to important species, spot were present year-round and were captured in
highest numbers at northern transects (T1, T2, and T3). Pigfish were collected primarily
in spring and summer, but were found in greater concentrations at southern transects.
Pinfish were collected mostly in spring and summer, but were collected in substantial
numbers at both northern and southern transects.

Site and Environmental Interfaces Page 2-6



Crystal River Unit 3
License Renewal Application Environmental Report

Seine collections in 1983-1984 produced 49 species of fish and 15 invertebrate species
(SWEC 1985). Fish captured in significant numbers were usually juveniles of schooling
species, such as spot and bay anchovy. Highest densities were generally observed in
June and July and lowest densities were normally observed in fall, winter, and spring.
Large numbers of spot, clupeids, and anchovies were sometimes captured during these
“slow” periods, however, as schools of these small fish moved into nearshore shallows
where they were more vulnerable to capture by seiners.

Creek trawls collected 43 species of fish and 27 species of invertebrates. The largest
numbers of fish were collected from January through May with the peak in March
(SWEC 1985). Juveniles dominated all creek samples. Fish biomass was also highest
in the spring, with a secondary peak in November. Invertebrate numbers were highest
from November through March. Fish and invertebrate densities were highest at Station
TC2, a creek north of the discharge canal. They were lowest at Stations TC1, a creek
north of the discharge canal, and TC4, a creek south of the intake canal.

Commercial and Recreational Fishing in the CR-3 Area

The FES (AEC 1973) observed that the shallow waters and numerous oyster bars in the
area of the Crystal River site make commercial fishing infeasible. It noted that the
marshy shoreline and lack of facilities in the area (marinas and landings) limited sport
fishing opportunities to some degree but fishing from small boats in the area appeared
to be increasing in popularity (AEC 1973, page 2-53). The FES listed redfish (red
drum), spotted seatrout, sheepshead, black drum, jack crevalle, and croaker as species
sought by anglers in the plant’s intake and discharge canals. The CWA Section 316
Demonstration for Crystal River Units 1, 2, and 3 was concerned exclusively with
assessing potential impacts of the plant’s cooling water intake structures and thermal
discharge. The authors of the report did not survey recreational anglers or fishing
guides in the area, focusing instead on data that was verifiable and amenable to
statistical analysis.

Essential Fish Habitat in the CR-3 Area

Many marine fish and estuarine fishes that are federally managed by the Gulf of Mexico
Fisheries Management Council (GMFMC) and the National Marine Fisheries Service
(NMFS) rely on coastal bays and tidal rivers during part of their lives. Crystal Bay has
been designated essential fish habitat (EFH), which is defined as those waters and
substrate necessary to fish or shellfish for spawning, breeding, feeding, or growth to
maturity (GMFMC 1998). Discussion of EFH is in §600.10 of the regulations
implementing the Magnuson-Stevens Fishery Conservation and Management Act
(Magnuson-Stevens Act; P.L. 104-297). The GMFMC and NMFS are responsible for
designating EFH for each life stage of federally managed marine fish species.

The generic amendment of the Fishery Management Plans for the Gulf of Mexico
prepared by the GMFMC (1998) proscribe EFH for federally managed species,
including red drum, reef fish, coastal migratory pelagic species, shrimp, and stone crab.
Habitats in Crystal Bay near the Crystal River site include estuarine water column,
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estuarine mud and sand bottoms (unvegetated estuarine benthic habitats), estuarine
shell substrate (oyster reefs and shell substrate), estuarine emergent wetlands, and
seagrasses. EFH consists of areas of higher species density, based on the NOAA Atlas
and functional relationships analysis (GMFMC 2005, page 14). Crystal Bay is
considered EFH for all life stages (egg, larvae, post-larvae, juvenile, and adult) of these
species, as described below:

* Red Drum FMP: all estuaries; Crystal River, Florida, to Naples, Florida, between
depths of 5 and 10 fathoms (GMFMC 2004, page xvi and GMFMC 2005, Figure 2).

» Reef Fish and Coastal Migratory Pelagics FMPs: all estuaries out to depths of 100
fathoms (GMFMC 2004, page xvi and GMFMC 2005 Figures 3 and 4).

» Shrimp FMP: all estuaries; Pensacola Bay, Florida, to the boundary between the
areas covered by the GMFMC and the SAFMC out to depths of 35 fathoms, with the
exception of waters extending from Crystal River, Florida, to Naples, Florida,
between depths of 10 and 25 fathoms (GMFMC 2004, page xvi and GMFMC 2005
Figure 5).

* Stone Crab FMP: all estuaries; the US/Mexico border to Sanibel, Florida, from
estuarine waters out to depths of 10 fathoms; (GMFMC 2004, page xvii and GMFMC
2005, Figure 6).

General categories of EFH in Crystal Bay include estuarine water column, estuarine
mud and sand bottoms (unvegetated estuarine benthic habitats), estuarine shell
substrate (oyster reefs and shell substrate), estuarine emergent wetlands, and
seagrasses. Detailed information on EFH is provided in Final Amendment 3 of the
Fishery Management Plans for the Gulf of Mexico (GMFMC 2005).

In addition to providing EFH for the federally managed species listed above, Crystal Bay
provides nursery and rearing habitat for other important estuarine species, as well as for
non-harvested forage species that support the harvested species.

Because the comprehensive EFH in the Gulf of Mexico encompasses large expanses of
habitat, the GMFMC identified Habitat Areas of Particular Concern (HAPC), areas that
provide important ecological function, are rare, or are thought to be sensitive to human
induced degradation (GMFMC 2005, page 9). HAPCs are not afforded any additional
regulatory protection under the Magnuson-Stevens Act; however, federal actions with
potential adverse impacts to HAPC are more carefully scrutinized during the
consultation process and are subject to more stringent EFH conservation
recommendations (NMFS 2006, page 3). The nearest HAPC to the Crystal River site is
the Hard Bottom habitat offshore and to the south of the site (GMFMC 2005, Figure 9).
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23 GROUNDWATER RESOURCES

Crystal River Unit 3 (CR-3) is part of Progress Energy’s Crystal River Energy Complex.
The complex is located in west-central Florida on the Gulf Coast between the
Withlacoochee River to the north and the Crystal River to the south (Florida Power
2005, Section 2.4). CR-3 is located in the central portion of the CREC property in a
former marsh area reclaimed for the plant site. The CREC is located within the
Terraced Coastal Lowlands of the Coastal Plain of West Florida. The entire area is one
of very low relief (originally 2 to 5 feet above mean sea level).

Tertiary bedrock is located approximately 20 feet beneath the current ground surface
which is characterized by surface fill (AEC 1973). The surface fill at the site varies in
thickness from three to five feet. Beneath the fill, the natural soil cover consists of
recent deposits of thinly laminated organic sandy silts and clays, interspersed with a
Pleistocene marine deposit known as the Pamlico Terrace formation. These deposits
vary in thickness to approximately four feet. Underlying these deposits is a limey
residual soil derived from the Inglis Member of the Moody’s Branch formation which is
Tertiary in age. The Inglis member varies in thickness from approximately 70 to 90 feet
and consists of a biogenic limestone and dolomite. The underlying formation, the Avon
Park limestone formation is the oldest (Tertiary) and deepest formation encountered
during the initial site exploration. The Inglis member and the Avon Park formation are
separated by the Jackson-Claiborne Unconformity. This erosional feature is overlain by
a depositional sequence that acts as a confining unit throughout the Floridan aquifer.
The Inglis member and the Avon Park formation comprise a part of the Floridan aquifer
which supplies most of the groundwater in the state.

In Citrus County, the Floridan aquifer is under water table conditions along the Gulf
Coast due to the presence of shallow bedrock. Flow within the Floridan at the site is
primarily through solution cavities and along fractures (Florida Power 2005, Section
2.5). The hydraulic gradient in the vicinity of the site slopes 2 feet per mile to the
southwest (seaward); groundwater eventually discharges into the Gulf of Mexico
(Florida Power 2005, Section 2.4).

The fresh/saltwater interface is approximately 3 miles east of the site, 10 miles from the
coast. At this distance from the coast, the depth to the interface is approximately 300
feet. Directly along the coast, the interface is near surface. Chloride concentration in
site wells is greater than 250 parts per million (Florida Power 2005, Section 2.5).

Recharge to the groundwater table occurs as a result of 55 inches of annual rainfall,
most of which occurs during the summer. (Florida Power 2005, Section 2.5). In the FES
(AEC 1973), the AEC estimated that recharge to the water table aquifer was
approximately 10,500 million gallons per day. At the plant site, the groundwater table is
approximately 10 feet below grade and is influenced by tidal variations (Florida Power
2005, Section 2.5). Numerous springs, lakes, and ponds exist in this section of Florida.
The primary uses of these waterbodies are fresh water sport fishing and water supply
for livestock. Water for all public supplies in the vicinity of Crystal River, and most of the
water used by municipalities and industries in the area are obtained from wells drilled
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into the Floridan aquifer. There are no groundwater wells other than those of the CREC
within several miles of the site (Florida Power 2005, Section 2.4.1).

The CREC maintains seven active production groundwater wells located linearly
eastward away from the complex (Johnson 2006). The closest of the production wells
is approximately 3 miles east of the complex. These wells provide raw water to two
water treatment plants, North and South. At the North water treatment plant, well water
is softened, filtered, and chlorinated to produce potable water. At the South water
treatment plant, well water is filtered by a microfiltration process and chlorinated to
produce potable water. Some portion of the potable water produced at both plants is
demineralized for use in boilers and steam generators. The North water treatment plant
serves water from the 4 eastern-most wells (PW-1, PW-2, PW-3, and PW-4). Wells
PW-1, PW-2, PW-3, and PW-4 are each permitted to remove approximately 459,375
gallons per day (gpd). These wells are installed in the Floridan aquifer to depths 200
feet with a combined pumping limit of one million gallons per day (MGD). CR-3 and
Crystal River Units 1 and 2 receive water from the South water treatment plant. This
facility is served by the three western-most wells (SPW-3, SPW-4, and SPW-5). Wells
SPW-3, SPW-4, and SPW-5 are permitted to withdraw an average of 380,000 gallons
per day (gpd), 285,000 gpd, and 285,000 gpd, respectively. Well PW-1A/B provides
brackish water for ash processes. Well PW-1A/B operation is contained in the permit
with SPW-3, SPW-4 and SPW-5. The combined permit allows for a maximum
combined pumping of one MGD. The wells are installed in the Floridan aquifer at
depths ranging from 72 to 125 feet. The North and South plant water systems are
interconnected and have the ability to interchange both potable water and de-
mineralized water, but not well water prior to treating (Johnson 2006).

There are also 3 additional inactive wells (PW-5, PW-6, and PW-7) currently permitted
for emergency use only. The wells are located further to the east than the primary
production wells and are intended to be used in the future to support pollution control
projects for the fossil plants. When the status of these wells is changed and the wells
completed and put into production, the average daily use limits will change to 262,500
gpd. The three inactive wells (completed to depths of 200 feet) have been completed to
ground surface but lack well houses and pumps.

For the period from 2001 through 2005, CR-3 used groundwater supplied to the South
water treatment plant from wells SPW-3, SPW-4, and SPW-5 at a total rate of 227
gallons per minute (gpm). This value represented 49 percent of the South water
treatment plant’s production (461 gpm). The total groundwater production rate used to
supply both the North and the South water treatment plants was 1,067 gpm during this
same period (Johnson 2006).
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2.4 CRITICAL AND IMPORTANT TERRESTRIAL HABITATS

The CREC is located in west-central Florida about midway between the mouths of the
Withlacoochee and Crystal rivers and adjacent to the Gulf of Mexico. Terrain in the
northwestern portion of Citrus County, in which the CREC is located, rises gradually
from mangrove swamp and coastal marshes along the coast to gently rolling hills about
16 miles inland. The area encompassing the CREC is about 2 to 5 feet above mean
sea level (AEC 1973). As discussed in Section 2.8, land use near the CREC is a
mixture of residential and commercial developments, industry, agriculture (primarily
improved pasture and silviculture), and undeveloped land. The southeastern portion of
the CR-3 site adjoins the northern portion of the Crystal River Preserve State Park.

The CREC covers approximately 4,738 acres (AEC 1973). Approximately 1,062 acres

support the generating facility and associated buildings, maintenance facilities, parking

lots, roads, railroads, and transmission corridors associated with the single nuclear unit
(Unit 3) and the four fossil-fueled units (Units 1, 2, 4, and 5). The remainder of the site

(approximately 3,676 acres) consists of four natural habitat types: salt marsh, hardwood
hammock forest, pineland, and freshwater swamp (AEC 1973).

The salt marshes at the CREC are typical of coastal marshes in this part of Florida and
are dominated by smooth cordgrass (Spartina alternifolia) and black rush (Juncus
roemerianus). Salt marshes are used by many wildlife species, especially wading birds
such as egrets and herons. The flat topography and tidal conditions have resulted in
salt marshes typically about % mile wide in the vicinity of the CREC. The salt marshes
contain numerous tidal channels (AEC 1973). The intake and outlet canals at the
CREC traverse salt marshes (Figure 2-3). Although included here as “terrestrial”
habitats, these areas can be thought of as semi-aquatic marine habitats.

Hardwood hammock forests lie immediately inland of the salt marshes in undisturbed
areas at the CREC. Most of the CREC facilities occupy terrain that was originally this
habitat type (AEC 1973). Hammocks are slightly elevated and drier than the
surrounding areas and often have an island-like appearance. Hardwood hammocks are
quite variable in plant species makeup, but those at CREC are characterized by
magnolia (Magnolia grandiflora), laurel oak (Quercus laurifolia), and blue-beech, which
is also known as American hornbeam (Carpinus caroliniana). Hardwood hammocks are
used by many different birds, mammals, reptiles, and amphibians (AEC 1973).
Numerous hardwood hammocks are scattered throughout the undeveloped portion of
the CREC to the south and southeast of the developed area.

Pinelands, also known as pine flatwoods, are found inland of the hardwood hammocks
at the CREC. Pinelands at the CREC are dominated by slash pine (Pinus elliottii) and
loblolly pine (P. taeda). Several deciduous tree species also occur in the pinelands,
especially where this habitat merges with lower areas (swamps). Sawtooth palmetto
(Serenoa repens) often forms a dense understory in the pinelands. Fewer wildlife
species are found within the pinelands than in the hardwood hammocks, but the
pinelands are used by many different birds, mammals, reptiles, and amphibians

(AEC 1973).
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Wet depressions at the CREC, especially within the pinelands, support habitats
characterized as freshwater swamp. These areas are not continuously flooded, and the
extent of surface water present depends on recent rainfall and in some areas, the
occasional influence of saltwater. Pond cypress (Taxodium ascenduns), swamp tupelo,
(Nyssa biflora) and swamp ash (Fraxinus pauciflora) characterize these swamps

(AEC 1973).

In 2003, Progress Energy granted permission for the Florida Fish and Wildlife
Conservation Commission (FWC) to post signs for the protection of shorebird and sea
bird nesting sites at the CREC. The posted areas are on sandbars and spoil islands
owned or managed by Progress Energy, and especially in spoil islands along the barge
canal leading to the intake canal. Posting of those sites was primarily for the protection
of nesting least terns, black skimmers, and American oystercatchers.

Section 3.1.3 describes the routes of the transmission lines that were built to connect
CR-3 to the transmission system. The transmission corridors are maintained to keep
vegetation heights low enough to prevent interference with the transmission lines in
accordance with established procedures described in Section 3.1.3. The principal land
use types traversed by the transmission corridors are agriculture and forest.
Immediately north of the Citrus-Marion County line, the Central Florida transmission
corridor crosses an area identified by the Florida Natural Areas Inventory (FNAI; the
non-profit entity that collects and disseminates information on rare species and
significant biological communities in Florida) as oak scrub habitat (FNAI 2008a). Scrub
habitat is considered by the FNAI to be imperiled in Florida.

The Lake Tarpon transmission corridor crosses the Withlacoochee State Forest in
southern Citrus County (see Figure 3-2). The Withlacoochee State Forest is divided
into seven tracts of land in four counties, and is managed by the Florida Department of
Agriculture and Consumer Services, Division of Forestry (FDACS 2006). Approximately
four miles of the Lake Tarpon transmission corridor cross the Citrus tract, and an
additional two miles of the transmission corridor are adjacent to the Citrus tract. The
Central Florida transmission corridor crosses a two-mile-long segment of the Two Mile
Prairie tract of the Withlacoochee State Forest.

Approximately three miles of the Lake Tarpon transmission corridor skirt the edge of the
Chassahowitzka Wildlife Management Area, managed by FWC, in northern Hernando
County.

Approximately eight miles of the Lake Tarpon transmission corridor cross the Starkey
Wilderness Preserve in southwestern Pasco County. The Starkey Wilderness Preserve
is comprised of three tracts, two of which (the Serenova Tract and the J.B. Starkey
Wilderness Park) are crossed by the transmission corridor. The Serenova Tract is
managed by the Southwest Florida Water Management District and the J.B. Starkey
Wilderness Park is managed by Pasco County (SWFWMD 2006). The Starkey
Wilderness Preserve is one of the largest undeveloped tracts in Pasco County, and
consists of pine flatwoods, cypress domes, freshwater marshes, stream and lake
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swamps, sandhill and scrub communities. Approximately 6,000 acres of the 18,000
acre preserve are wetlands (SWFWMD 2006).

The Lake Tarpon transmission corridor crosses the eastern portion of the Brooker
Creek Preserve for approximately 4.5 miles in northeastern Pinellas County. The
Brooker Creek Preserve is a wilderness area surrounded on all sides by urban
development, and is managed by the Pinellas County Department of Environmental
Management. The preserve is comprised mostly of pinelands and freshwater swamps
(FBCP 2006).

The northernmost portion of the Central Florida transmission corridor skirts the edges of
the Halpata Tastanaki Preserve, managed by the Southwest Florida Water
Management District, and the Ross Prairie State Forest, managed by the Florida
Department of Agriculture and Consumer Services, Division of Forestry.

The Central Florida and Lake Tarpon transmission lines are contained with a common
corridor for the first 5.3 miles east of CR-3. A 1.5 mile portion of the southern edge of
the common corridor is adjacent to the northern boundary of the Crystal River Preserve
State Park, managed by the Florida Department of Environmental Protection, Division of
Recreation and Parks.

With the exception of the above-mentioned areas, the CR-3-associated transmission
lines do not cross any other state or federal wildlife refuges, wildlife management areas,
parks, or preserves.

Crystal River and its headwaters, known as King’s Bay, have been designated as
Critical Habitat for the Florida Manatee (50 CFR 17.95). The Crystal River Critical
Habitat is adjacent to the southern boundary of the CREC. No other areas designated
by the U.S. Fish and Wildlife Service as “Critical Habitat” for endangered species occurs
at CR-3 or adjacent to CR-3-associated transmission lines.
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2.5 THREATENED OR ENDANGERED SPECIES

Table 2-1 indicates protected animal and plant species that are known to occur in
counties within which CR-3 and associated transmission lines are located. These
consist of species that are state-or federally-listed as endangered or threatened,
species proposed for federal listing, and candidates for federal listing. The Central
Florida transmission line crosses portions of Citrus, Marion, and Sumter counties, and
the Lake Tarpon transmission line crosses portions of Citrus, Hernando, Pasco, and
Pinellas counties (see Figure 3-2). Special-status species shown in Table 2-1 as
occurring in these counties were taken from county records maintained by the U.S. Fish
and Wildlife Service (USFWS 2007a) and FNAI (2008b). Specific recorded locations of
federally-listed and state-listed species in the vicinity of the transmission corridors were
provided by FNAI (2008a, c).

As shown in Table 2-1, numerous special-status animal and plant species have been
recorded in one or more of the six counties crossed by the transmission lines. Species
in Table 2-1 that are federally-listed as endangered or threatened and those that are
proposed for federal listing or candidates for federal listing are discussed below. The
wood stork, alligator, manatee, and four sea turtle species (Kemp’s Ridley, green,
loggerhead, and hawksbill) are the only federally-listed species known to occur in the
vicinity of CR-3. Progress Energy has written the USFWS, NMFS, and the FWC
requesting information on listed species and sensitive habitats in the area of CR-3 or
along CR-3-associated transmission lines (see Appendix C).

2.51 FISH

The Gulf sturgeon (Acipenser oxyrinchus desotoi) is a large (to 8 feet in length)
anadromous fish that inhabits Gulf Coast rivers from Louisiana to Florida (USGS 2006).
A sub-species of the Atlantic sturgeon, the Gulf sturgeon was listed by the USFWS and
NMFS as threatened in 1991 (USGS 2006). Adult and sub-adult sturgeon ascend Gulf
Coast rivers in early spring to spawn, when water temperatures range from 61-75°F,
remain in these rivers for 8 or 9 months, and then move back to the Gulf in September
or October, when water temperatures return to the 70s (GSRT 1995, pp. 14-15).
Sturgeon, which normally feed on small benthic invertebrates, do not feed during
spawning runs. Gulf sturgeon reach sexual maturity between the ages of 8 and 12
years, and can live as long as 25 years (USGS 2006).

The status of the Gulf sturgeon, including several Florida populations, was reviewed in
The Gulf Sturgeon Recovery/Management Plan (GSRT 1995). The Plan noted that the
Suwannee River (approximately 35 miles northwest of CR-3) supported the most
significant population in Florida, and estimated this population at from 2,250 to 3,300
individuals. Large numbers of Gulf sturgeon were caught by commercial fishermen in
Tampa Bay in the late 1880s, but this population was virtually eliminated by overfishing
(GSRT 1995, p. 12). Although individual sturgeon were occasionally caught in the
Tampa Bay area by commercial fishermen in the 1980s and 1990s (GSRT 1995) or in
more recent years found dead on area beaches (Minai 2002), this population is no
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longer considered self-sustaining. These fish were probably strays from the Suwannee
River area.

Critical Habitat for the Gulf sturgeon was designated in 2003 (Federal Register
Volume 68, No. 53, March 19, 2003, pp. 13370-13495), and includes riverine and
estuarine/coastal areas of Alabama and Florida. The riverine Critical Habitat closest to
CR-3 is the East Pass of the Suwannee River, which is approximately 33 miles
northwest of the Crystal River site (68 FR 53, Map 7.2). The nearest estuarine/coastal
Critical Habitat is Suwannee Sound, the southern boundary of which is approximately
30 miles from the site (68 FR 53, page 13495).

Progress Energy is not aware of any Gulf sturgeon occurrences at CR-3.
25.2 AMPHIBIANS
Flatwoods Salamander

The flatwoods salamander (Amystoma cingulatum) is listed as threatened by USFWS
and has been designated a Species of Special Concern by the FWC. It is locally
distributed in the Florida panhandle and northern Florida, formerly south to Marion
County. This small to medium-sized salamander is an inhabitant of pine flatwood
communities with wiregrass groundcover and scattered wetlands. Population declines
are due to habitat loss and increased mortality due to presence of more roads (FNAI
2001). With the exception of the northern (Marion County) portion of the Central Florida
transmission corridor, the CR-3 site and associated transmission corridors are south of
the geographic range of this species.

253 MAMMALS
West Indian (Florida) Manatee

Adult Florida manatees (Trichechus manatus latirostris) average about 10 feet in length
and 2,200 pounds in weight. The manatee is an aquatic mammal that feeds primarily
on seagrass and other aquatic vegetation. The Florida manatee population is divided
into four sub-populations, with those in northwest Florida (including Crystal River)
making up approximately 12 percent of the total population (USFWS 2001). The
northwest population is thought to be increasing. The manatee is federally- and state-
listed as endangered and is protected not only by the Endangered Species Act, but also
by the Marine Mammal Protection Act and the Florida Manatee Sanctuary Act. In
addition, Citrus County has a federally- and state-approved manatee protection plan as
guidance for coastal development (CCCD 2006).

Crystal River is the northernmost natural, warm-water refuge used by manatees on the
west coast of Florida (USFWS 2001). Manatees require water temperatures greater
than 68°F, therefore they tend to inhabit springs and power plant discharge areas during
the winter months. Manatee sightings in the Crystal River discharge canal are typically
during fall and winter. A major threat to manatees is collisions with watercraft (USFWS
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2001). Restricted recreational boat access to the Crystal River intake and discharge
canal for safety concerns enhances this area for manatee survival by reducing the
chance of boat/manatee collisions (CCCD 2006). Another threat to manatees is the
loss of reliable warm water refugia during the winter months (USFWS 2001).

Since manatees are sometimes found in the discharge canal at the CREC, Progress
Energy has established a Manatee Protection Plan that has been approved by the
Florida Department of Environmental Protection (FDEP 2002). The plan establishes
various precautions to minimize hazards to manatees at intake and outfall areas, such
as having observers on board vessels associated with in-water work, operating vessels
at “no wake/idle” speeds while in the warm water refuge area, and avoiding major in-
water work in the discharge canal from November 15 through March 31 unless
approved by FWC’s Bureau of Protected Species Management. Progress Energy
cooperates with USFWS, FWC, Florida Marine Research Institute, and the U.S.
Geological Survey in providing access to the CREC for manatee research and
monitoring by these agencies.

Florida panther

The Florida panther (Puma concolor coryi) is one of the rarest mammals in the world
(USFWS 1999) and thus is federally- and state-listed listed as endangered. Adults
weigh 70 to 150 pounds and require extensive blocks of forests and wetlands as
habitat. While its historical range included the states of Alabama, Arkansas, Florida,
Georgia, Mississippi, and South Carolina, the only known reproducing panther
population is currently found in the Big Cypress Swamp and Everglades region of
southern Florida. The core of the breeding population is located in Collier, Hendry and
Miami-Dade counties, but radio-collared panthers have also been reported in Broward,
DeSoto, Glades, Highlands, Lee, Monroe, Osceola, Palm Beach and Polk counties in
south and central Florida (USFWS 1999). The CR-3 associated transmission lines are
not located in any of these counties. However, the FNAI (2008b) database includes
recorded occurrences of the Florida panther in Marion and Citrus counties, which are
crossed by CR-3 associated transmission lines.

254 BIRDS
Florida Scrub-jay

The Florida scrub-jay (Aphelocoma coerulescens) is listed as threatened by USFWS
and FWC. Florida scrub-jays typically inhabit fire-dominated, oak-scrub habitat and
require bare sand patches to forage and to cache acorns. Their diet consists largely of
insects and acorns. They are cooperative breeders, with large extended families using
fledgling scrub-jays as “helpers” to raise the next brood. The Florida scrub-jay’s current
breeding range is from Citrus and Marion counties southward (FNAI 2001, USFWS
2006). Habitat for this species does not occur at the CREC.

The Central Florida and Lake Tarpon transmission corridors traverse areas of scrub
habitat that might harbor Florida scrub jays. As mentioned in Section 2.4, the Central
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Florida transmission corridor crosses oak-scrub habitat in Marion County slightly north-
of the Citrus-Marion County line. Two Florida scrub-jays were observed in this vicinity
in 1981 (see Map 4 of 7, FNAI 2008a). The FNAI (2008) database does not contain any
Florida scrub-jay occurrence records at this location post-1981, and does not contain
any occurrence records of Florida scrub-jays along the Lake Tarpon or Central Florida
transmission corridors at other locations. Florida scrub-jays were recorded by the
USFWS (Pranty et al. undated) at several locations in or near the two CR-3 associated
transmission corridors during 1992-1996. Progress Energy has written the USFWS and
FWC requesting information on listed species and sensitive habitats along CR-3
associated transmission lines.

Piping Plover

The piping plover (Charadrius melodus) is listed as threatened by USFWS and FWC.
Most piping plovers breed in the Great Plains region. Piping plovers are uncommon
winter residents of Florida's Gulf Coast. Winter habitat in Florida is open, sandy
beaches and tidal mudflats (FNAI 2001). Piping plovers would not occur on the
transmission corridors due to the absence of appropriate winter habitat. There are no
sandy beaches at the CR-3 site, but tidal mudflats do occur along the western edge of
the site. Piping plovers have not been observed on the CREC.

Bald Eagle

The bald eagle (Haliaeetus leucocephalus) is listed by the state of Florida as
threatened. The USFWS removed the bald eagle from the federal list of threatened and
endangered species effective August 8, 2007 (72 Federal Register 130, pp 37346-
37372). Atthe federal level, the bald eagle is still protected under the Bald and Golden
Eagle Protection Act and the Migratory Bird Treaty Act (72 Federal Register 130, pp
37346-37372). Bald eagles nest throughout the United States and occur in a wide
variety of habitats, but proximity of their nests to water (as foraging habitat) is important
(Stalmaster 1987). Preferred nesting habitat includes a high amount of water-to-land
edge where their aquatic prey is concentrated. Thus, bald eagles are generally
restricted to coastal areas, lakes, and rivers. They prey on fish and other aquatic prey
near the surface but will eat dead fish or other carrion, as well as birds, mammals, and
occasionally reptiles. Some bald eagles in the southern United States migrate
northward in mid-summer (after the nesting season) and return in early autumn, but
some bald eagles in Florida are non-migratory (Stalmaster 1987).

Florida has the largest breeding population of bald eagles of any state other than Alaska
(FNAI 2001). Bald eagles breed throughout most of peninsular Florida and the Keys.
One bald eagle nest (nest ID CI013) has been documented on the CREC and another
nest (nest ID CI004) has been confirmed slightly north of the CREC (FWC 2008). The
on-site nest is in the southeast corner of the CREC, approximately 1.9 miles from

Unit 3. The off-site nest is approximately 1.2 miles northwest of Unit 3. Both nests
were active during all years from 2003-2007 (period of monitoring provided on FWC
[2008] website). Bald eagles are occasionally observed flying and foraging along
Crystal Bay and perching in trees at the CREC.
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The FWC maintains a state-wide eagle nest database with locations (accurate to

0.1 mile) of bald eagle nests (FWC 2008). The FWC database indicates 202 active bald
eagle nests (over the 2003-2007 period) in the counties containing CR-3 and its
associated transmission lines and Levy County (slightly north of CR-3 and adjacent to
Citrus County). The closest nest was within 0.1 mile of the Lake Tarpon transmission
line in Pinellas County (nest ID PI030) and the next closest was within 0.6 mile of the
Central Florida transmission line in Sumter County (nest ID SU030) (FWC 2008).

Wood Stork

The wood stork (Mycteria americana) is listed as endangered by USFWS and FWC.
Wood stork habitats include cypress/gum ponds, river swamps, marshes (freshwater
and saltwater), and bays. The wood stork is highly gregarious in its nesting and feeding
behavior. They are tactile feeders (vision seldom used to locate or catch prey) and
usually forage in shallow water (6 to 20 inches). Small fish are the primary food items,
but storks also consume crustaceans, salamanders, tadpoles, and insects. The
distance between nesting colonies and feeding areas can range up to 60 miles or more,
although the average distance is typically 12 to 15 km (7 to 9 miles) (Ogden 1996;
USFWS 1997). FWC considers the “core foraging area” of wood storks to be that area
within 30 km (18.6 miles) of the colony (Cox et al. 1994).

There are no known stork rookeries on the CREC. It is unlikely that any rookeries exist
on the site, since the gregarious behavior of this species would result in numerous
sightings. Wood storks are occasionally seen foraging in the percolation ponds at the
CREC and they probably forage, at least occasionally, in nearby salt marshes and in
suitable wetlands in or near the transmission corridors.

Red-cockaded Woodpecker

The red-cockaded woodpecker (Picoides borealis) is listed as endangered by USFWS
and has been designated a species of special concern by the state of Florida. The red-
cockaded woodpecker is a cooperative breeder that lives in social units known as clans
(Hooper et al. 1980). The species is unique among North American woodpeckers
because it excavates cavities in living pines. Cavity excavation usually requires from
one to several years. Active clusters of cavities occur in open, mature pine stands with
sparse midstory vegetation. When the hardwood midstory grows above 15 feet, cavity
abandonment usually occurs. Cavities are rarely found in trees as young as 30 to 40
years old, and most cavity trees are at least 80 years old. Ideal foraging habitat
consists of pine stands with trees > 9 inches diameter at breast height (dbh). They also
forage in pine stands of 4 to 9 inches dbh, and sometimes in pines scattered through
hardwood stands. Food consists primarily of arthropods (Hooper et al. 1980).

The red-cockaded woodpecker has been recorded in Citrus, Hernando, Marion, Pasco,
Pinellas, and Sumter counties (FNAI 2008b, USFWS 2007a). Preferred habitat for this
species does not occur at the CREC. The probability of this species being found at the
CREC or along the CR-3-associated transmission corridors is very low, due to the
absence of suitable habitat.
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Everglade Snail Kite

The Everglade snail kite (Rostrhamus sociabilis plumbeus) is listed as endangered by
USFWS and FWC. It is a medium-sized raptor that formerly inhabited all of peninsular
Florida, but now resides primarily in aquatic habitats in southern Florida. Preferred
habitat for the snail kite is large open-water freshwater marshes and shallow lakes with
a low density of emergent vegetation. It feeds exclusively on apple snails (Pomacea
paludosa) caught at the water’s surface (FNAI 2001). Critical Habitat for the snail kite is
limited to Broward, Dade, Glades and Palm Beach counties in extreme southeastern
Florida (Federal Register Vol. 42, No. 155, page 40685, August 11, 1977). The USFWS
(2007a) database includes occurrences in Citrus, Marion, and Sumter Counties (which
are crossed by CR-3 transmission lines), and the FNAI (2008b) database includes an
occurrence in Marion County, but as mentioned above, most occurrences are in
southern Florida. Preferred habitat for snail kites is not found at the CREC, and
Progress Energy is not aware of sightings along CR-3-associated transmission lines. In
addition, an FNAI database search showed no recorded occurrences of this species
near the transmission lines (FNAI 2008a, c).

2.5.5 REPTILES
Sea Turtles

Sea turtles are sometimes seen in the Crystal River plant’s intake canal and are
occasionally found on the Unit 3 intake bar racks. From 1994 to 1997, eight sea turtles
were stranded on the Unit 3 intake bar racks. However, monitoring for sea turtles prior
to 1997 was non-systematic, and data on species, size, and age was not always
obtained.

In the Spring of 1998, an unusually high number of Kemp’s ridley sea turtles
(approximately 50) were stranded on the bar racks. As a result, a Biological Opinion
was issued by the National Marine Fisheries Service in 1999; the Biological Opinion
determined that the cooling water intake system was not likely to jeopardize the
existence of the five sea turtle species that might be found in the area. A second
Biological Opinion, issued by the National Marine Fisheries Service in 2002, stated that
continued operation of CR-3 would not jeopardize any of the listed sea turtle species
populations, and included an Incidental Take Statement allowing the live take of 75 sea
turtles annually and three annual lethal takes that are causally related to plant
operations (NMFS 2002). There is no limit on non-causally related dead turtles,
although there is a reporting requirement if the non-causal take reaches eight
individuals (NMFS 2002).

In 1998, a continuous monitoring and rescue program was initiated by Florida Power
Corporation to reduce potential sea turtle strandings and mortalities at CR-3. Progress
Energy implemented Sea Turtle Rescue and Handling Guidance, which provides
instructions for sea turtle observation, rescue, handling, notifications, and reporting
requirements (Progress Energy undated). As per the guidelines, the bar racks are
continuously inspected during times of high turtle concentrations in the intake canal.
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Monitoring of the bar racks is reduced to once every two hours during periods of low
concentration.

Five species of sea turtles have been recorded in nearshore waters of Citrus County
(Table 2-1) and are discussed below. Four of these sea turtle species have been
observed at or near the CREC: Kemp’s ridley (Lepidochelys kempii), green (Chelonia
mydas), loggerhead (Caretta caretta), and hawksbill (Eretmochelys imbricata).

The Kemp’s ridley is federally- and state-listed as endangered. It is the most seriously
endangered of the sea turtles, with nesting primarily limited to two provinces in Mexico.
It does not nest in Florida. This species is associated with a wide range of coastal
benthic habitats, typically with sand or mud bottoms supporting crustaceans and/or
other invertebrates. They primarily feed on portunid crabs (Callinectes spp.), but other
crabs, mollusks and invertebrates are consumed as well. Nearshore waters of the
northern Gulf of Mexico provide important developmental habitat for juvenile and
subadult Kemp’s ridley sea turtles (USFWS 2006). The most frequently captured and
rescued sea turtles in the CR-3 cooling water intake areas are subadult Kemp’s ridleys,
which reflects their abundance within the nearshore waters of northern Gulf Coast.

The green sea turtle is federally- and state-listed as endangered. Most green turtle
nesting in Florida occurs during June through September. They require open gradually
sloping beaches and minimum disturbance for nesting. Critical Habitats have been
defined for this species, but do not include areas in Florida. Green sea turtles are
herbivores, preferring to feed on marine grasses and algae in shallow bays and lagoons
(USFWS 2006).

The loggerhead sea turtle is federally- and state-listed as threatened. In the United
States, loggerheads nest from Texas to Virginia with approximately 80 percent of the
nesting occurring in southern Florida coastal counties. They nest on ocean beaches
and occasionally on estuarine shorelines with suitable sand. No Critical Habitat has
been defined for this species. The nearshore waters of the Gulf of Mexico are thought
to provide important developmental areas for juvenile loggerheads (USFWS 2006).

The hawksbill sea turtle is federally- and state-listed as endangered. In contrast to
other sea turtles, hawksbills tend to nest in low densities on scattered small beaches.
Nesting may occur on almost any undisturbed deep-sand beach, typically from April
through November. Critical Habitats have been defined for this species, but do not
include areas in Florida. Hawksbills prefer coral reefs and thus are uncommon in
western Gulf waters (USFWS 2006).

The leatherback sea turtle is federally- and state-listed as endangered. The largest and
most pelagic of the sea turtles, its decline was a result of a crash of the breeding
population in western Mexico due to harvest for meat and eggs. Small numbers nest in
along the east coast of Florida, but none on the western Florida coast. Critical Habitats
have been defined for this species, but do not include areas in Florida. They feed
primarily on jellyfish and thus may come into shallow waters if there is an abundance of
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jellyfish nearshore (USFWS 2006). Although leatherbacks have been observed in
Citrus County waters, none have been observed at the CREC.

American Alligator

The American alligator (Alligator mississippiensis) is common throughout Florida. The
alligator is federally listed as “threatened due to similarity in appearance” to the
endangered American crocodile (Crocodylus acutus), and has been designated a
species of special concern by the state of Florida. Alligator habitat consists of swamps,
marshes, ponds, lakes, and slow-moving streams and rivers. Alligators are
opportunistic feeders and eat fish, turtles, birds, snakes, frogs, insects, and small
mammals (Mount 1975). Alligators are occasionally seen in swampy areas at CREC
and undoubtedly occur in wetlands, ponds, and streams along the transmission
corridors.

Eastern Indigo Snake

The Eastern indigo snake (Drymarchon corais couperi) is listed as threatened by
USFWS and FWC. It typically inhabits dry areas that are bordered by water. Prey
includes fish, frogs, toads, lizards, snakes, small turtles, birds, and small mammals.
Indigo snakes are diurnal and wide ranging, typically using areas of 125-250 acres or
more (Moler 1992). Eastern indigo snakes were documented during 1970 to 1982 in
the Withlacoochee State Forest in the general vicinity of the Lake Tarpon transmission
corridor (FNAI 2008c). Progress Energy is not aware of recorded occurrences of indigo
snakes at CREC but the species could occur at CR-3 or along the CR-3-associated
transmission corridors.

Sand Skink

The sand skink (Neoseps reynoldsi) is a short (4-5 inch adult length), nearly legless
lizard that is federally- and state-listed as threatened. It requires loose sand with large
patches of sparse groundcover; its habitats include sand pine scrub, oak scrub, scrubby
flatwoods, and turkey oak ridges. Sand skinks occur along the Central Ridge of Florida,
and are found in low numbers on Mount Dora Ridge in Marion and Lake counties (FNAI
2001). The Central Florida transmission line traverses a small portion of Marion County
west of the Central Ridge. Because CR-3 and associated transmission lines are
outside the known geographic range of this species, its occurrence on either is unlikely.

Gopher Tortoise

The gopher tortoise (Gopherus polyphemus) is not federally listed in Florida, but it is
listed as threatened by FWC, which has produced guidelines for the protection of the
gopher tortoise. Gopher tortoises inhabit sandy, well drained areas where adequate
vegetation for foraging exists. Principal foods include grasses, legumes, sedges, and
fruit. Gopher tortoises excavate burrows that are also used by numerous other species
(FNAI 2001). Gopher tortoises do not occur at the CREC but are found at several
locations on the two associated transmission line corridors. During transmission

Site and Environmental Interfaces Page 2-21



Crystal River Unit 3
License Renewal Application Environmental Report

corridor maintenance, Progress Energy policy is to avoid using heavy equipment such
as tractors within 25 feet of gopher tortoise burrows; instead hand cutting is used to
avoid damaging the burrows.

2.5.6 PLANTS
Florida Bonamia

Florida bonamia (Bonamia grandiflora) is federally-listed as threatened and state-listed
as endangered. Primary threats include agricultural and residential development. This
plant is a perennial vine with prostrate stems about three feet long. It is found in open
sandy areas of sand pine (Pinus clausa) scrub vegetation, primarily in the Ocala
National Forest in Marion County (USFWS 2006), which is 14 miles northeast of the
Central Florida transmission corridor. Habitat for Florida bonamia does not exist at
CREC, and Progress Energy is not aware of any recorded occurrences of Florida
bonamia along CR-3-associated transmission lines. As noted earlier in this section,
Progress Energy has written the USFWS and the FWC requesting information on listed
species and sensitive habitats along CR-3-associated transmission lines.

Brooksville Bellflower

This plant is federally- and state-listed as endangered. Brooksville bellflower
(Campanula robinsiae) is an annual herb found only on the Brooksville Ridge in north-
central Hernando County. The Lake Tarpon transmission line crosses Hernando
County. There are only two known populations of this species, which occurs in wet
prairies and edges of ponds near pasture. Threats include loss of wetlands or alteration
of hydrology such as increased runoff due to development (USFWS 2006).

Florida Golden Aster

The Florida golden aster (Chrysopsis floridana floridana) is federally- and state-listed as
endangered. It is a perennial herb that occurs in substrates of excessively-drained sand
in relatively open scrub vegetation. Historically, it also grew on beach dunes. lItis
currently known from four Florida counties (Hardee, Hillsborough, Manatee and
Pinellas) (USFWS 2006), one of which (Pinellas) is crossed by the Lake Tarpon
transmission line. The primary threat to this species is loss of habitat due to residential
and industrial development (USFWS 2006).

Longspurred Mint

Longspurred mint (Dicerandra cornutissima) is federally- and state-listed as
endangered. It is a short-lived perennial growing to approximately 18-inches tall, and is
found only in open areas of sand pine scrub or oak scrub and in ecotones between
these and turkey oak communities. The 15 known populations for this species are in
Marion and Sumter counties (USFWS 2006), which are crossed by the Central Florida
transmission line. The FNAI (2008a) database indicates the occurrence of this species
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(recorded in 1988) in the vicinity of the Central Florida transmission line approximately
0.5 mile south of the Marion-Sumter County line.

Scrub Buckwheat

Scrub buckwheat (Eriogonum longifolium gnaphalifolium) is federally-listed as
threatened and state-listed as endangered. It is a perennial herb with a three foot
flowering stem. It occurs in habitats intermediate between scrub and sandhills (high
pines) and in turkey oak barrens. It is threatened by habitat loss to agriculture and
residential development (USFWS 2006). It is known from seven counties in Florida
(FNAI 2008b), two of which (Marion and Sumter) are crossed by the Central Florida
transmission line.

Cooley’s Water Willow

Cooley’s water willow (Justicia cooleyi) is federally- and state-listed as endangered. It is
a perennial herb and is found only in central Florida, typically in upland hardwood
forests. The primary threat to this species is loss of habitat due to agriculture and
development (USFWS 2006b). It has been recorded in Hernando County, which is
crossed by the Lake Tarpon transmission line, and Sumter County, which is crossed by
the Central Florida transmission line (FNAI 2008b).

Britton’s Beargrass

Britton’s beargrass (Nolina brittoniana) is federally- and state-listed as endangered. Itis
a clump-forming perennial with leaves 3 to 6 feet long and a flowering stem 6 feet high.
This species occurs on xeric soils in scrub and high pines, and occasionally in
hammocks and sandhills (USFWS 2006b). It has been recorded in Marion County,
which is crossed by the Central Florida transmission line, and in Hernando and Pasco
counties, which are crossed by the Lake Tarpon transmission line.

Lewton’s Milkwort

Lewton’s milkwort (Polygala lewtonii), also know as Lewton’s polygala, is federally- and
state-listed as endangered. It is a small perennial herb endemic to the Central Florida
Ridge in Marion County. Habitats include sandy openings in oak scub, sandhills, and
transition zones between high pine and turkey oaks (FNAI 2001). The Central Florida
transmission line traverses a portion of Marion County west of the Central Ridge.
Because CR-3-associated transmission lines are outside the geographic range of this
species, its occurrence along the transmission corridors is unlikely.
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2.6 DEMOGRAPHY

2.6.1 REGIONAL DEMOGRAPHY

The Generic Environmental Impact Statement for License Renewal of Nuclear Plants
(GEIS) presents a population characterization method that is based on two factors:
“sparseness” and “proximity” (NRC 1996). “Sparseness” measures population density
and city size within 20 miles of a site and categorizes the demographic information as
follows:

Demographic Categories Based on Sparseness

Category
Most sparse 1. Less than 40 persons per square mile and no community
with 25,000 or more persons within 20 miles
2. 40 to 60 persons per square mile and no community with
25,000 or more persons within 20 miles
3. 60 to 120 persons per square mile or less than 60

persons per square mile with at least one community
with 25,000 or more persons within 20 miles

Least sparse 4, Greater than or equal to 120 persons per square mile
within 20 miles

Source: NRC 1996.

“Proximity” measures population density and city size within 50 miles and categorizes
the demographic information as follows:

Demographic Categories Based on Proximity

Category
Not in close proximity 1. No city with 100,000 or more persons and less than 50
persons per square mile within 50 miles
2. No city with 100,000 or more persons and between 50
and 190 persons per square mile within 50 miles
3. One or more cities with 100,000 or more persons and
less than 190 persons per square mile within 50 miles
In close proximity 4. Greater than or equal to 190 persons per square mile

within 50 miles

Source: NRC 1996.

The GEIS then uses the following matrix to rank the population category as low,
medium, or high.
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GEIS Sparseness and Proximity Matrix

Proximity
1 2 3 4

o 1.1 1.2 1.3 1.4
c
g 2 2.1 2.2
8
o 3 3.1 3.2

4 4.1 4.2

Low Medium High

Population Population Population

Area Area Area

Source: NRC 1996, pg. C-159.

Progress Energy used 2000 census data from the U.S. Census Bureau (TtNUS 2006)
with geographic information system software (ArcGIS®) to determine most demographic
characteristics in the CR-3 vicinity. The calculations (TtNUS 2006) determined that
89,491 people live within 20 miles of CR-3, producing a population density of 125
persons per square mile. Applying the GEIS sparseness criteria, the 20-mile population
falls into the least sparse category, Category 4 (greater than or equal to 120 persons
per square mile within 20 miles).

To calculate the proximity measure, Progress Energy determined that 825,847 people
live within 50 miles of CR-3, which equates to a population density of 170 persons per
square mile (TtNUS 2006). Applying the GEIS proximity measures, CR-3 is classified
as Category 2 (no city with 100,000 or more persons and between 50 and 190 persons
per square mile within 50 miles). Therefore, according to the GEIS sparseness and
proximity matrix, CR-3 with a sparseness rank of 4 and a proximity rank of 2 (a score of
4.2) is located in a medium population area.

The nearest major metropolitan area is Tampa, Florida (70 miles south), with a 2000
population of 303,447 (USCB 2000a). The population distribution within a 50-mile
radius of CR-3 is generally considered rural, with the exception of those areas closer to
the Tampa-St. Petersburg-Clearwater MSA. The municipality nearest the CR-3 is the
City of Crystal River (8 miles southeast) with a 2000 population of 3,485 (USCB 2000a).
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All or parts of 10 counties, Crystal River, Inverness (the County seat), and sections of
two Metropolitan Statistical Areas (MSAs) and two Micropolitan Statistical Areas are
located within 50 miles of the CR-3 (Figure 2-1). The MSAs are (1) Tampa-St.
Petersburg-Clearwater, Florida, and (2) Ocala, FL, and the Micropolitan Statistical
Areas are (1) Homosassa Springs, Florida, and (2) The Villages, Florida (USCB 2003).

From 1990 to 2000, the population of the Tampa-St. Petersburg-Clearwater, Florida
MSA increased from 2,067,959 to 2,395,997, an increase of 15.9 percent. The
population of the Ocala, Florida MSA increased from 194,833 to 258,916, an increase of
32.9 percent. The population of the Homosassa Springs, Florida Micropolitan Statistical
Area increased from 93,515 to 118,085, an increase of 26.3 percent. And, the
population of the Villages Micropolitan Statistical Area increased from 31,577 to 53,345,
an increase of 68.9 percent (USCB 2003).

Because approximately 83 percent of employees at CR-3 reside in Citrus County, it is
the county with the greatest potential to be socioeconomically affected by license
renewal at CR-3 (see Section 3.4). Table 2-2 shows population estimates and
decennial growth rates for Citrus County. Values for the State of Florida are provided
for comparison. The table is based on data from the Florida Legislature’s Office of
Economic and Demographic Research.

From 1980 to 1990, both the State of Florida and Citrus County had positive population
growth rates; however, Citrus County outpaced the state of Florida by nearly 40
percent. From 1990 to 2000, Citrus County’s population growth (26.3 percent) was
slightly higher than that of the State of Florida (23.5 percent).

Each year, Citrus County is host to a seasonal population that, in the 1990s, was
estimated to be between 9,000 and 11,000. In 2000, the estimate was approximately
14,500. The County projects that the seasonal population will grow to 15,000 to 18,000
over the next 25 years (Citrus County 2006).

2.6.2 MINORITY AND LOW-INCOME POPULATIONS

NRC performed environmental justice analyses for previous license renewal
applications and concluded that a 50-mile radius could reasonably be expected to
contain potential environmental impact sites and that the state was appropriate as the
geographic area for comparative analysis. Progress Energy has adopted this approach
for identifying the CR-3 minority and low-income populations that could be affected by
CR-3 operations.

Progress Energy used ArcGIS® geographic information system software to determine
the minority characteristics by block group. Progress Energy included all block groups if
any part of their area lay within 50 miles of CR-3. The 50-mile radius includes 483 block
groups (Table 2-3).
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2.6.2.1 Minority Populations

The NRC Procedural Guidance for Preparing Environmental Assessments and
Considering Environmental Issues defines a “minority” population as: American Indian
or Alaskan Native; Asian; Native Hawaiian or other Pacific Islander; Black Races, and
Hispanic Ethnicity (NRC 2004). Additionally, NRC’s guidance requires that (1) all other
single minorities are to be treated as one population and analyzed, (2) multi-racial
populations are to be analyzed, and (3) the aggregate of all minority populations are to
be treated as one population and analyzed. The guidance indicates that a minority
population exists if either of the following two conditions exists:

1. The minority population in the census block group or environmental impact site
exceeds 50 percent.

2. The minority population percentage of the environmental impact area is significantly
greater (typically at least 20 percentage points) than the minority population
percentage in the geographic area chosen for comparative analysis.

For each of the 483 block groups within the 50-mile radius, Progress Energy calculated
the percent of the block group’s population represented by each minority. If any block
group minority percentage exceeded 50 percent, then the block group was identified as
containing a minority population. Progress Energy selected the entire state of Florida
as the geographic area for comparative analysis, and calculated the percentages of
each minority category in the state. If any block group percentage exceeded the
corresponding state percentage by more than 20 percent, then a minority population
was determined to exist (TtNUS 2006).

Census data for Florida (TtNUS 2006) characterizes 0.3 percent of the population as
American Indian or Alaskan Native; 1.7 percent Asian; 0.1 percent Native Hawaiian or
other Pacific Islander; 14.6 percent Black races; 3.0 percent all other single minorities;
2.4 percent multi-racial; 22.0 percent aggregate of minority races; and 16.8 percent
Hispanic ethnicity.

Table 2-3 presents the numbers of block groups in each county in the 50-mile radius
that exceed the threshold for minority populations. Figures 2-4 through 2-7 locate the
minority block groups within the 50-mile radius.

Thirty-two census block groups within the 50-mile radius have Black races minority
populations that exceed the state average by 20 percent or more. Of those 32 block
groups, 20 have Black races minority populations of 50 percent or more.

One census block group within the 50-mile radius has All Other Single Minority
populations that exceed the state average by 20 percent or more. It is located in Pasco
County.

Thirty-one census block groups within the 50-mile radius have Aggregate Minority
populations that exceed the state average by 20 percent or more. Of those 31 block
groups, 22 have Aggregate Minority populations of 50 percent or more.
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Three census block groups within the 50-mile radius have Hispanic Ethnicity
populations that exceed the state average by 20 percent or more. Of those three block
groups, two have Hispanic Ethnicity populations of 50 percent or more. They are also
located in Pasco County.

2.6.2.2 Low-Income Populations

NRC guidance defines low-income population based on statistical poverty thresholds
(NRC 2004) if either of the following two conditions are met:

1. The low-income population in the census block group or the environmental impact
site exceeds 50 percent.

2. The percentage of households below the poverty level in an environmental impact
area is significantly greater (typically at least 20 percentage points) than the low-
income population percentage in the geographic area chosen for comparative
analysis.

Progress Energy divided USCB low-income households in each census block group by
the total households for that block group to obtain the percentage of low-income
households per block group. Using the state of Florida as the geographical area
chosen for comparative analysis, Progress Energy determined that 11.7 percent of
Florida as low-income households (TtNUS 2006). Table 2-3 identifies the low-income
block groups in the region of interest, based on NRC's two criteria. Figure 2-8 locates
the low-income block groups.

Sixteen census block groups within the 50-mile radius have low-income households that
exceed the state average by 20 percent or more. Of those 16 block groups, three have
50 percent or more low-income households.
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2.7 TAXES

The owners of CR-3 pay annual property taxes to only one local government or
municipality, Citrus County, so the focus of this analysis will be on Citrus County.

From 2005 through 2007, Citrus County collected between $157.8 and $194.1 million
annually in property tax revenues (see Table 2-4). Each year, Citrus County collects
these taxes, and disburses them to, among others, the Board of County
Commissioners, the Citrus County School District, the Southwest Florida Water
Management District, the Citrus County Hospital Board, the Homosassa Special Water
District, mosquito control, and the county’s municipalities to fund their respective
operating budgets (Waldemar 2006). For the years 2005 through 2007, CR-3’s property
taxes have represented 4.7 to 5.4 percent of Citrus County’s total property tax revenues
(see Table 2-4).

CR-3’s annual property taxes are expected to remain relatively constant through the
license renewal period. With respect to utility deregulation, the State of Florida has
taken no action (Section 7.2.1.2). Therefore, the potential effects of deregulation would
be unknown at this time. Should deregulation ever be enacted in Florida, this could
affect utilities’ tax payments to counties. However, any changes to CR-3 property tax
rates due to deregulation would be independent of license renewal.
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2.8 LAND USE

This section focuses on Citrus County because the majority (approximately 83 percent)
of the permanent CR-3 workforce lives in this county (see Section 3.4) and because
CR-3 pays property taxes in Citrus County.

Existing Land Use

From 1990 to 2000, Citrus County’s population grew 26.3 percent, while the population
of the State of Florida grew 23.5 percent (Section 2.6). Over the same period, 1990 to
2000, the number of housing units in Citrus County increased by 24.8 percent, while the
total number of units in the State increased by 19.7 percent (USCB 1990; USCB
2000b).

Citrus County is located in west-central Florida along the Gulf Coast. It is bounded by
the Withlacoochee River to the north and east, Hernando County to the south, and the
Gulf of Mexico to the west. It is also bordered by Levy, Marion, Sumter, and Hernando
Counties (Figure 2-1).

Citrus County encompasses approximately about 773 square miles (494,720 acres),
including both land and inland waters. There are approximately 373,760 acres of land
and 66,233 acres of inland water. The remaining surface water areas are estuaries and
coastal river systems (Citrus County 2006).

There are two incorporated cities located within the County, Inverness and Crystal
River. Inverness, the county seat, is located on the east side of the County and
occupies approximately 4,578 acres. The City of Crystal River is located on the west
side of the County and occupies approximately 3,636 acres (Citrus County 2006).

Although Citrus County has been experiencing rapid population growth, much of the
County is still rural in nature and a large percentage of the land is undeveloped (Citrus
County 2006). This is rapidly changing however, as is evidenced by a decrease in
vacant and agricultural land and an increase in residential land. County planners
attribute the majority of population growth to an influx of retirees and a growing tourism
industry. These two segments of the economy have led to the expansion of the
construction, wholesale and retail trade, and service sectors (Citrus County 2006).

The Citrus County Comprehensive Plan characterizes the overall land use pattern in the
County as “suburban sprawl!” (Citrus County 2006). Residential and commercial
developments, as well as other land uses, are sporadically located throughout the
County (Citrus County 2006). Citrus County uses its comprehensive land use plan and
land development regulations (Citrus County Land Development Code) to guide
development. For example, the County employs housing density limits to encourage
growth in areas where public facilities, such as water and sewer systems, exist or are
scheduled to be built in the future and to promote the preservation of the communities’
natural resources. The County has no formal growth control measures, however.
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Table 2-5 details existing land use in Citrus County. Each land use category and the
status of that category in Citrus County is described below.

Residential

Land committed to residential use has been steadily increasing and is the largest single
use of developed land in the County. There are 68,727 acres of residentially committed
land, or 18.0 percent of the unincorporated land area. The greatest concentrations of
residential land are located adjacent to the incorporated Cities of Inverness and Crystal
River, and the unincorporated areas of Homosassa Springs and Beverly Hills. As of
2004, the County had an excess of 70,000 vacant residential lots (Citrus County 2006).

The maijority of the multi-family dwelling units in Citrus County are low density duplexes,
condos, or single-story apartments. There are few high density multi-family units. In
2004, there were 796 acres in multi-family units. Most growth in this category has been
due to an increase in mobile home parks. Mobile home sites are dispersed throughout
the County and cover approximately 10,000 acres in established housing
developments, mobile home parks, or rural areas (Citrus County 2006).

Commercial

Commercial uses have been increasing in tandem with residential growth and are
generally located along major highways, arterials, and major collectors near
concentrations of residential development. Neighborhood commercial uses such as
convenience stores are dispersed throughout the residential areas. The major
concentrations of commercial uses are located along US-19, SR-44, US-41, and on CR-
491 adjacent to Beverly Hills (Citrus County 2006).

There are more than 30 commercial centers (those with six or more stores) in the
County. Most commercial centers are located near the urbanized areas of Crystal
River, Inverness, Homosassa, Beverly Hills, and Hernando. Newer commercial sites
include the WalMart Superstore on SR-44 west of Inverness, Lowe's just west of
WalMart, and several smaller projects along US-19 (Citrus County 2006).

In addition to the traditional commercial land uses, Citrus County also considers
recreational vehicle (RV) parks and campgrounds commercial uses because of their
general characteristics and intensity of use. They are dispersed throughout the County
and are most often located near a water bodies. There are about 100 acres of land
designated as RV parks. While traditionally tourist oriented, RV parks in Citrus County
are also being used as seasonal residences (Citrus County 2006).

Agricultural

Agricultural land uses are limited due to the presence of widespread platted land and a
preponderance of urban uses. Agricultural land makes up approximately 20 percent of
the unincorporated land in the County. A majority of the agricultural land in Citrus

County can be classified as improved pasture or silviculture, and most of the farms are
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owned by individual or family organizations. There has been little change in agricultural
acreage over the past decade (Citrus County 2006).

Despite its name, Citrus County produces very small quantities of citrus fruit. The Great
Freeze of 1894-1895 damaged many of Florida's citrus groves, particularly in north
Florida, and led growers to shift production further south (Florida Department of Citrus
Undated). Most citrus fruit is produced in counties (e.g., Polk, Highlands, DeSoto, St.
Lucie, Hendry) well south and southeast of Citrus County (GCGA 2006).

Industrial

Industrial development comprises approximately 464 acres or 0.12 percent of the land
area of unincorporated Citrus County (see Table 2-5). The major industries operating in
Citrus County are sheet metal, concrete, and boat manufacturing. There are also many
firms that serve the construction sector by producing cabinets, millwork, furniture,
awnings, windows, etc. Currently, there are 10 industrial parks distributed throughout
the County. Most of the industrial parks are located along major arterials, such as
US-19/US-98/SR-55, US-41, or SR-44 (Citrus County 2006).

Transportation, Communications, and Utilities (TCU)

Transportation land uses include airports, railroad lines, and major shipping channels.
Communication land uses include telephone, radio, and television facilities, including
transmission towers. Public utilities include major utility transmission rights-of-way
(230 KV or greater), water supply plants, sewage treatment plants, and electrical power
facilities (Citrus County 2006).

There are 5,416 acres designated as TCU in Citrus County. This land use category
comprises 1.42 percent of the County land area. The majority of this allocation is
attributed to the CR-3, the major transmission lines, the Crystal River Airport, and the
Inverness Airport (Citrus County 2006).

Public/Semi-Public, Institutional (PSPI)

Major uses in this land use category include educational, religious, and governmental
uses. PSPI uses account for 1,588 acres or 0.42 percent of the County's land areas
(Citrus County 2006).

The school system represents the majority of the PSPI acreage. Other major uses in
this category include: Roger Weaver Educational Complex, Citrus County Government
Complex, Marine Science Station, National Guard Armory, Citrus County Fairgrounds,
and Central Florida Community College (Citrus County 2006).

Recreation

Recreation accounts for 5,052 acres or about 1.32 percent of the County’s
unincorporated land area (see Table 2-5). Citrus County operates and maintains, either
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solely or by interlocal agreement, four district parks, seven community parks, and
twenty-seven shoreline and water use access sites. These developed parks are usually
located in urbanized areas where the population is sufficient to support them. Private
commercial facilities, such as golf courses, comprise a large percentage of recreational
land. Most of the golf courses are part of large housing developments such as: Citrus
Springs, Pine Ridge, Black Diamond Ranch, Beverly Hills, Brentwood, Citrus Hills, and
Sugarmill Woods (Citrus County 2006).

From 1996 to 2004, recreation land increased by 17.9 acres and is largely attributed to
an increase in RV parks (Citrus County 2006).

Extractive

The Extractive land use category includes those activities predominantly associated
with active mining. Citrus County also has a large number of abandoned mines that
have been reclassified as vacant-undeveloped, unless reclaimed for another use (Citrus
County 2006).

Historically, mining has played a large role in Citrus County’s development. Hard rock
phosphate, limestone, dolomite, and sand are the principal materials mined. Due to
data collection issues, the County does not have a current inventory of mining acreage.
However, County planners are currently attempting to develop one (Citrus County
2006).

Limestone mines are generally located in the central and southeast parts of the County,
with the largest concentrations adjacent to the Withlacoochee State Forest. Dolomite
mining is generally confined to the Red Level area, which is located within several miles
of the CR-3 (Citrus County 2006).

Phosphate deposits are located in eastern Citrus County and the mines are generally
found north of Inverness and along the US-41 corridor from South Dunnellon to Floral
City. Sand and gravel pits are smaller operations found in the central part of the County
(Citrus County 2006).

Conservation

Conservation land in Citrus County can be defined as areas designated for such
purposes as protecting and managing natural resources, including private, Federal,
State, and County reserves. Also included are designated historic and archaeological
sites (Citrus County 2006).

Conservation lands have grown significantly from 67,186 acres of land and inland water
in 1988 (the date of the 1980s comprehensive plan) to 124,498 in 2004. This increase
is attributed to the major land purchases by the state and the Southwest Florida Water
Management District (SWFWMD) for conservation and flood control purposes. Most of
the conservation areas, with the exception of the Withlacoochee State Forest, are
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located in the coastal and eastern areas of the County; however, some recent
conservation efforts are targeting upland habitats (Citrus County 2006).

The major reserves include: the Chassahowitzka National Wildlife Refuge, Crystal River
Preserve State Park, Crystal River National Wildlife Refuge, Withlacoochee State
Forest (Citrus and Homosassa Tracts), Flying Eagle Ranch, Pott’s Preserve,
Chassahowitzka Riverine Swamp Sanctuary, Two-Mile Prairie (Jordan Ranch)
(proposed), the McGregor-Smith Boy Scout Reservation, Annuteliga Hammock, and the
Marjorie Harris Carr Cross Florida Greenway (Citrus County 2006).

Vacant-Committed

Although Citrus County is becoming more urbanized, the County is still rural in nature
and contains a large amount of undeveloped land. Vacant land accounts for 51,162
acres or 13.41 percent of the County land area. Vacant land use is comprised of two
categories: vacant-committed and vacant-undeveloped (Citrus County 2006).

The vacant-committed land use category can be described as large areas of land that
have been subdivided, but on which little or no development has occurred. The
purpose of this category is to classify land committed for residential development;
however, a small percentage of vacant-committed land may eventually develop as
commercial, recreational, conservation, or another land use (Citrus County 2006).

The central third of the County contains the largest amount of vacant-committed land. A
majority of the platted lands are in large planned developments such as Citrus Springs,
Pine Ridge, Black Diamond Ranch, Beverly Hills, Citrus Hills, and Sugarmill Woods.
While many of these planned developments are thriving residential areas, they are not
close to build-out at this time and still contain large tracts of vacant-committed lands
(Citrus County 2006).

Vacant-Undeveloped

This land use category consists of undeveloped land that has not been subdivided.
There are 47,790 acres of vacant land which represents 12.53 percent of the County
land area (refer to Table 2-5). Most of the land in this category can be described as
wooded, abandoned fields, or wetlands. Since 1988, there has been a 52.8 percent
reduction in vacant acreage. Large tracts of vacant land are located along the coast, in
the central third of the County, and along the Withlacoochee River in the eastern portion
of the County (Citrus County 2006).

Future Land Use

Below are the basic future land use strategies from the latest update of the Citrus
County Development Plan (Citrus County 2006):

* Designate different land uses and densities in the most appropriate locations while
recognizing existing communities and protecting the character of the area.
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» Establish commercial nodes of appropriate sizes and locations to promote well-
planned, orderly commercial development within the County and discourage strip and
isolated commercial development and the premature conversion of land.

* Designate “Planned Service Areas” where development will be encouraged through
the establishment of higher densities.

» Establish “Corridor Planning Zones” to promote planned, orderly development along
the County arterials and CR-486 and CR-491.

* Promote timely development which is concurrent with the provision of infrastructure
including roads, water, and sewer.

* Designate lower density development outside the urban service areas where the
supporting infrastructure is not available or proposed.

* Limit development to low density and intensity uses within the coastal, lakes, and
river areas of the County.

* Limit the development of new mobile home parks, hospitals, congregate living
facilities, correctional facilities, and similar uses or facilities serving special needs
populations within the “Coastal High Hazard Area.”

* Protect natural and historic resources in the County by designating low intensity and
compatible uses adjacent to conservation areas.

» Establish commercial nodes at appropriate locations to limit strip commercial
development, reduce sprawl, take advantage of economies of scale, reduce travel
times and distances, increase commercial viability, and protect the County's rural
character between nodes.

* Allow the co-location of residences and businesses on commercial parcels in order to
enable property owners to work and live on the same property thereby reducing
costs, improving financial stability, improving security, and improving the design and
maintenance of commercial property.

* Require the permanent preservation of open space in all new residential subdivisions
and mixed use developments.

» Utilize the County Land Development Code which will set standards for development
throughout the County.
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29 SOCIAL SERVICES AND PUBLIC FACILITIES

2.9.1 PUBLIC WATER SYSTEMS

Because CR-3 is located in Citrus County and most CR-3 employees reside in the
County, the discussion of public water supply systems will be limited to Citrus County.
CR-3 obtains potable water from three groundwater wells on the plant site, and is not
connected to a public water system.

Historically, the majority of Citrus County residents received potable water from private
wells, drawing groundwater from either the shallow surficial aquifer or the underlying
Floridan aquifer. As the population increased, several communities developed water
service utilities. The Withlacoochee Regional Water Supply Authority (WRWSA) was
created in 1977 to develop storage and supply facilities for municipal purposes. Citrus
County is a member of the WRWSA (Citrus County 2006).

In the 1980s, Citrus County established the Citrus County Ultilities Division (CCUD).
Prompted, in part, by increasing saltwater intrusion into coastal groundwater supplies,
the County enacted various ordinances to promote the establishment of centralized
county water services. The CCUD began a coordinated effort to develop a public water
supply system by acquiring and developing private water systems and constructing
distribution lines. The CCUD operates two major interconnected water treatment and
distribution facilities as well as a number of small isolated systems. The largest of these
facilities are the Charles A. Black-No. 1 Water Plant (CAB-1), located in Hampton Hills,
and the Charles A. Black-No. 2 (CAB-2) in the Meadowcrest area (Citrus County 2006).

In 1998, the Citrus County Board of County Commissioners commissioned the
development of a Water Supply Master Plan for Citrus County Utilities, which was
published in 2000 and approved by the Citrus County Board of County Commissioners
in January, 2001. The study documented population trends, service areas, sources of
supply, water demands, and existing facilities. It modeled the existing system and
simulated future system requirements to develop and evaluate expansion alternatives.
The study focused on unincorporated areas presently served by the County,
unincorporated areas within the County’s service area but not currently served, and
communities served by interconnection to the central water system. The document
serves as a tool for the guidance of system expansions and upgrades (Citrus County
2006).

In 2005, the County contracted with a company to update the County's Master Plans for
potable water, wastewater and reuse water, identify capital project requirements in
support of the Master Plans, develop a “County Utilities 20-year Business Plan,” and
develop rate structure recommendations in support of the Plans. Currently, this update
has not been completed (Citrus County 2006).

Citrus County is presently served by ten large community facilities, including the two
operated by the CCUD (CAB-1 and CAB-2). Six facilities are owned, operated, and
maintained by private and semi-public utilities. These include: Citrus Springs and
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Sugarmill Woods (owned by the Florida Government Utilities Authority (FGUA); Floral
City Water Association; Homosassa Special Water District; Ozello Water Association;
and Rolling Oaks Utilities. The two remaining facilities are owned and operated by the
Cities of Crystal River and Inverness (Citrus County 2006). Table 2-6 details usage and
capacity information for these systems.

Overall, water supply capacity is not a problem in Citrus County, although reaching
currently unserved areas remains a concern. Also, there are some water quality issues
in selected areas of the county, but they have been and continue to be mitigated by the
use of counteractive measures. The two main issues are saltwater intrusion and water
supply contamination.

The quantity of groundwater available for public supply in the coastal area ranges from
poor to fair due to saltwater intrusion. Very few individual wells in this portion of the
County meet federal drinking water standards. Therefore, the County has responded
with two measures: (1) they have developed new well fields further inland in productive
aquifer areas and are transporting the water back to the users along the coast, and (2)
they have connected water users to other water suppliers from other parts of the
County.

With respect to contamination, water supplies in certain areas west of the US-41
corridor have high mineral content, particularly iron and manganese. To mitigate this
issue, additional treatment of the raw water in these locations is sometimes required.
Water supply in the remainder of the County is plentiful and generally of good quality
(Citrus County 2006).

Citrus County potable water goals include: meeting current and future demand, the
protection of aquifers and aquifer recharge areas, and the mitigation of saltwater
intrusion (Citrus County 2006).
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2.9.2 TRANSPORTATION

Citrus County covers approximately 584 square miles (USCB 2006). Citrus County is
situated on the Gulf Coast of Florida, between Levy County to the north, Marion and
Sumter Counties to the east, and Hernando County to the south.

Public airports serving the county are the Crystal River and Inverness Airports, which
are general aviation airports. The Tampa International Airport is the nearest airport with
scheduled commercial airline service (Enterprise Florida Undated).

There is one railroad serving Citrus County, the Seaboard Coast Railroad, owned by
CSX Transportation (Enterprise Florida Undated). A spur from this line runs just south
of West Power Line Street, the CR-3 main access road, and terminates on CR-3
property.

One Federal interstate, (Interstate (I-) 75), two Federal highways (United States (US-)
19 and US-98), five state highways (State Road (SR-) 41, SR-55, SR-44, SR-200, and
the Suncoast Parkway) (Enterprise Florida Undated), and nine major county roads
(County Road (CR-) 495, CR-491, CR-581, CR-39, CR 480, CR-486, CR-488, CR-494,
and CR-490) traverse Citrus County. (Citrus County 2006; Enterprise Florida Undated)
See Figures 2-1 and 2-2 for locations.

US-19/US-98/SR-55 is the major north-south route in the western portion of the County,
traveling through Crystal River and Homosassa Springs, connecting Levy County to the
north with Hernando County to the south. Except for six-lanes within the City of Crystal
River and the two-lane segment bridging the Cross Florida Barge Canal, it is a four-lane
divided arterial (Citrus County 2006). US-98 diverts from US-19/SR-55 in
Chassahowitzka in the southern part of the County.

Road access to CR-3 is via US-19/US-98/SR-55. The plant access road, West Power
Line Street, intersects with US-19/US-98/SR-55 (Figure 2-2). North of this intersection,
US-19/US-98/SR-55 intersects with CR-488. Employees traveling from the north,
northwest, northeast, east, and west of CR-3 would use these roads to reach the CR-3
site. South of the access road intersection, US-19/US-98/SR-55 intersects with CR-
495, SR-44, CR-494, CR-490, and CR-480. Employees traveling from the south,
southeast, southwest, east, and west would use a combination of these roads to reach
CR-3. CR-3 employees report that there are no congestion issues during shift changes
or normal refueling outages.

Citrus County traffic volumes are expected to increase over the next several decades.
To meet current and projected capacity requirements, the County plans to widen many
roads, including several analyzed in this document. Additionally, the Florida
Department of Transportation is currently conducting a Project Development and
Environment (PD&E) study in support of a new four-lane (toll) turnpike called Suncoast
Parkway 2. Also known as the Citrus County portion of the Suncoast Parkway, the new
turnpike would extend from US 98 to US 19, alleviating congestion along US-19/US-
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98/SR-55 and around Crystal River and other towns along the west coast of Citrus
County (FDOT 2006).

In determining the significance levels of transportation impacts for license renewal, NRC
uses the Transportation Research Board’s level of service (LOS) definitions (NRC
1996). In its Citrus County Comprehensive Plan, Draft Evaluation and Appraisal Report
Based Amendments, Traffic Circulation Element (Citrus County 2006), the County has
calculated LOS ratings for most roads in Citrus County. Table 2-7 lists roadways in the
vicinity of CR-3, the annual average daily traffic volumes (AADT), and the LOS
determinations, as determined by Citrus County.
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210 METEOROLOGY AND AIR QUALITY

CR-3 is located in Citrus County, Florida near the City of Crystal River. The climate of
the region around the CR-3 site is humid subtropical, which is characterized by
relatively dry winters and rainy summers, a high annual percentage of sunshine, a long
growing season, and high humidity. The terrain is generally flat and featureless with the
Gulf of Mexico being the major climatic influence. Snowfall is virtually non-existent, but
rainfall averages about 50-60 inches per year, with more than 50 percent of the total
rainfall occurring during the months of June through September (Florida Power 2005).
Temperatures in the site region (modified by the waters of the Gulf of Mexico) seldom
exceed 90°F or fall below 32°F. Fog has a high frequency of occurrence at night during
the winter season. Prevailing winds are from the east, but the winds are somewhat
erratic since the coastal regions experience frequent local circulations caused by the
land-sea breeze. The coastal location of the site also results in vulnerability to tropical
storms and hurricanes. In addition, tornadoes occur quite frequently in this region.
Meteorological information, as it relates to analysis of severe accidents, is included in
Attachment F.

Under the Clean Air Act, the U.S. Environmental Protection Agency (EPA) has
established National Ambient Air Quality Standards (NAAQS), which specify maximum
concentrations for carbon monoxide (CO), particulate matter with aerodynamic
diameters of 10 microns or less (PMyy), particulate matter with aerodynamic diameters
of 2.5 microns or less (PMz5), ozone, sulfur dioxide (SO), lead, and nitrogen dioxide
(NO>). Areas of the United States having air quality as good as or better than the
NAAQS are designated by EPA as attainment areas. Areas having air quality that is
worse than the NAAQS are designated by EPA as non-attainment areas.

CR-3 is located in the West Central Florida Intrastate Air Quality Control Region
(AQCR) (40 CFR 81.96). The West Central Florida AQCR is designated as in
attainment or unclassifiable for all air quality standards as are all counties in the State of
Florida (40 CFR 81.310). The nearest non-attainment area is Bibb County, Georgia,
approximately 275 miles north of CR-3, which is designated as a non-attainment area
under the PM3 5 and the 8-hour ozone NAAQS (40 CFR 81.311). The Chassahowitzka
National Wildlife Refuge, approximately 13 miles south of CR-3 is designated as a
mandatory Class | Federal area in which visibility is an important value (40 CFR
81.407). No other Class | areas are located within 100 miles of the site.
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2.1 HISTORIC AND ARCHAEOLOGICAL RESOURCES

Area History in Brief
Pre-History

Humans first reached Florida approximately 12,000 years ago. The Florida coastline
was more than twice as large as it is now as the sea level was much lower than it is
today. The people who inhabited Florida at that time were hunter-gatherers, whose
diets consisted of small animals, plants, nuts, and shellfish. The animal population
included most present-day mammals and many that are now extinct, including the
saber-tooth tiger, mastodon, giant armadillo, and camel (FDOS 2006).

These populations settled in areas with steady fresh water supplies, good stone
resources for tool making, and firewood. Over the centuries, these people developed
complex cultures. During the period prior to contact with Europeans, native societies
developed cultivated agriculture, engaged in a trading systems, and increased their
social organization, reflected in large temple mounds and village complexes (FDOS
2006).

The first humans (nomadic hunter-gatherers) moved into the Crystal River area
approximately 10,000 years ago during the Paleo period. The area was not actually
settled, however, until 2,500 years ago, when the river system and local marine estuary
had matured (as a result of rising seas) and was able to support a larger, less nomadic,
human population (FDEP 2005).

In the early 1900s, a pre-Columbian archaeological site generally referred to as the
Crystal River Indian Mounds was discovered near the mouth of Crystal River,
approximately 5 miles southwest of CR- 3. Material found at this site suggests that it
was established as a ceremonial center or gathering place around 200 BC. The site
was occupied for approximately 1,600 years by Native Americans, but was abandoned
some time before the arrival of Europeans. Over this period, the population occupying
the Crystal River ceremonial complex and environs grew larger and more socially
complex (FDEP undated). Archaeological evidence suggests that activities at the
Crystal River site encompassed three cultural periods: Deptford (to 300 AD), Weedon
Island (300 to 1300 AD), and Safety Harbor (1300 AD to European contact) (FDEP
undated).

The Crystal River Indian Mounds site, discovered and first excavated by archaeologist,
Clarence B. Moore, in 1903, was purchased from private owners by the state of Florida
in the mid-1960s. Since that time it has been under the protection of the Florida State
Park Service (FDEP 2005). The mound complex was listed in the National Register of
Historic Places in 1970 and designated a National Historic Landmark site in 1990
(FDEP 2005). The Crystal River Indian Mounds site is managed and protected as
Crystal River Archaeological State Park, a 61-acre preserve within the larger Crystal
River Preserve State Park (FDEP 2005).
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In the CR-3 area, the native groups that were encountered by the first European
explorers were the Timucuan-speaking tribes, which inhabited the east-central region of
the Florida peninsula (MacRae 1993). Near the CR-3, there was a Timucuan village
called Ocali, in the vicinity of present-day Ocala (MacRae 1993).

History

The first written records chronicling European contact with the Gulf Coast of Florida
began with the Spanish conquistadores who were in search of precious metals. In
1528, Spaniard, Panfilo de Narvaez, brought an army of 300 men and 80 horses and
traversed northward on the Gulf Coast in search of gold, finding none (MacRae 1993).
In 1539 Hernando de Soto began another expedition in search of gold and silver, to no
avail. In 1559, Tristan de Luna y Arellano attempted to colonize Florida. He
established a settlement at Pensacola Bay, but failed after two years (FDOS 2006).

From the mid 16th century until 1821, England, France, and Spain fought for control of
Florida. Spain had control from 1565 until 1763 and then, again, from 1784 until 1821.
England had control from 1763 until 1784 and the United States took control in 1821
(FDOS 2006).

After the United States took control of Florida, the area between the Withlacoochee and
Crystal Rivers became settled. Port Inglis and Red Level were among the first
settlements. Settlements in the area were developed around the phosphate mining,
cattle ranching, citrus farming, and timber production industries and, at Port Inglis, there
was considerable business and commerce (AEC 1973).

The Seminole Wars

Over the three centuries after the first European contact with the Indians of Florida,
there were changes in Indian occupation. In the CR-3 area, the Timucuans were killed
or absorbed by the Creeks known as Seminoles who had migrated from Georgia and
Alabama (MacRae 1993).

As the United States was attempting to gain control of Florida, the British enlisted the
Seminole Indians in their defense. Additionally, the Seminole Indians provided a safe-
haven for black slaves that escaped from other southern states. Because of this, United
States General, Andrew Jackson, attacked the Seminoles and defeated them in 1817
and 1818. This was the first Seminole War (FDOS 2006).

The second Seminole War took place in 1835, when the United States and a small
number of Seminoles signed the Treaty of Payne’s Landing, requiring the Indians to
give up their Florida land within three years and move west. Because many Seminoles
refused to leave, the United States Army went to war to enforce the treaty. Ultimately,
the United States prevailed (FDOS 2006).

A third Seminole War broke out in 1855, when conflicts over land arose between the
settlers and remaining Seminoles in Florida. Via military patrols and rewards for the
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capture of Indians, the Seminole population in Florida was reduced to 200 and the war
ended in 1858 (FDOS 2006).

In the CR-3 area, there were several smaller battles between the settlers and the
Seminoles. These occurred along the lower Withlacoochee River and took place during
the second Seminole War (MacRae 1993).

Initial Construction and Operation

In the Crystal River Unit 3 Environmental Report: Operating Stage, published in January
1972, Florida Power Corporation asserted that there was only one historically significant
site, the Crystal River Indian Mounds, in the immediate vicinity of the Crystal River
project area. In a comment letter on the Environmental Report dated March 30, 1972,
Mr. Robert Williams (Director, Florida Division of Archives, History, and Records
Management) evidenced concern that the Crystal River area had not been adequately
surveyed, noting that “...the coastal salt marshes and adjacent estuarine areas in this
part of Florida furnished one of the most favorable ecological niches available to the
prehistorical inhabitants of the region.” Mr. Williams went on to recommend that
“Florida Power Corporation contract for an intensive archaeological survey of their
Crystal River properties” in order to facilitate the Division’s review of the project.

Florida Power Corporation subsequently sought the assistance of the Division of
Archives, History, and Records Management’s archaeologists, who conducted a survey
of the site in the summer of 1972. Consistent with the concerns of the Director, the
survey focused on islands, coastal marshes, and coastal streams north and south of the
developed core of the Crystal River site. The developed part of the site received very
little attention because it was so thoroughly altered during the construction of Crystal
River Units 1 and 2.

The results of the survey, entitled An Archaeological Survey of the Florida Power
Corporation Crystal River Tract, Citrus County, Florida, were published in June 1973.
Survey results indicated that there were 20 archaeological sites on Florida Power
Corporation property (the Crystal River site) and an additional 23 sites within 5 miles of
the project site on land not owned by Florida Power (Miller 1973). The 20
archaeological sites on the (now Progress Energy-owned) Crystal River site are all
associated with coastal marshlands and creeks outside of the developed portion of the
CREC. The site nearest to CREC facilities, 8Ci105, is approximately one-half mile
northwest of the Unit 4 cooling tower.

All of these archaeological sites were associated with shell middens. The sites were
quite variable in size and in terms of the variety and number of artifacts present. The
site that yielded the largest number of artifacts, designated 8Ci113, appeared to have
been occupied intermittently between 1,500 BC and 1,000 AD.

After conferring with the Advisory Council on Historic Preservation, the United States
Department of the Interior, and the State of Florida’s Division of Archives, History, and
Records Management, the AEC concluded that the construction and operation of CR-3
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“should not result in alteration of any site of historical or scientific value” (AEC 1973).
The AEC noted further (AEC 1973, page 12-6) that having conducted a complete
archaeological and historical inventory of the Crystal River site and adjacent areas, the
State of Florida’s Division of Archives, History, and Records Management “has certified
complete satisfaction with the procedures instituted by the applicant in assessing the
potential adverse effects results from this project, relative to historic preservation.”

Current Status

Progress Energy commissioned a review of cultural resources investigations that have
been conducted in the vicinity of Crystal River site in December 2006. Background
research included an examination of maps and site data from the Florida Master Site
File (FMSF), records maintained by the Survey and Registration Section of the Bureau
of Historic Preservation, and historical maps and records of the Florida Department of
Environmental Protection (New South Associates 2006).

FMSF records list 37 archeological studies that have been conducted in the project
vicinity. Two of these studies appear to have been conducted in support of CR-3
projects and activities. Of particular interest is the previously discussed archeological
survey conducted in 1972 of the CREC that included some additional investigations
within a 5-mile radius of the facility. As a result of this survey, 43 archeological sites
were inventoried, 20 within the boundary of the CREC. With regard to the 20 sites
identified on the Crystal River property, 18 were prehistoric, one was prehistoric and
historic, and one was unspecified. None of these sites has been evaluated by the
SHPO for National Register eligibility.

Known cultural resources within the 6-mile study area are primarily archeological, and
include both historic and prehistoric sites. In addition to archeological sites, there are
three cemeteries recorded with the FMSF, two in Citrus County and one in Levy County.
Nine structures in the 6-mile study area are listed in the FMSF. Eight of these
structures are in Citrus County and one is in Levy County.

FMSF records list 195 sites within the study area (New South Associates 2006). Of
these, 174 are in Citrus County and 21 are in Levy County. With respect to the primary
cultural contexts represented, 173 of the sites were designated Prehistoric, four as
Historic, and 18 as Unspecified. The historic sites included two homesteads, one
shipwreck, and one fort.

As of October 2008, the National Register of Historic Places listed 8 properties in Citrus
County (NPS 2008). Of these 8 locations, 2 fall within a 6 mile radius of CR-3, the
Crystal River Indian Mounds and the Mullet Key site. Another, the old Crystal River
Town Hall, lies just outside of the 6-mile radius. Table 2-8 lists the National Register of
Historic Places sites within the 6-mile radius of CR-3.

As of 2008, the Department of the Interior listed 1 property (group of properties, to be
precise) that is currently determined eligible for listing (DOE) on the National Register of
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Historic Places in Citrus County (NPS 2008). This property does not fall within a 6 mile
radius of CR-3.

Progress Energy has written the Director of the Division of Historical Resources,
Florida’s State Historic Preservation Officer (SHPO), to solicit the Division’s concerns
regarding potential impacts to cultural resources from refurbishment or license renewal
activities. This letter is included as Attachment D.
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212 KNOWN OR REASONABLY FORESEEABLE PROJECTS IN SITE VICINITY

Council on Environmental Quality

@)

Cumulative impact’ is the impact on the environment which results from
the incremental impact of the action when added to past, present, and
reasonably foreseeable future actions, regardless of what agency (Federal
or non-Federal) or person undertakes such other actions. Cumulative
impacts can result from individually minor but collectively significant
actions taking place over a period of time.” 40 CFR 1508.7

This section briefly describes federal and other activities in the area and the cumulative
impacts that may occur as a result of the proposed action, renewal of the CR-3
operating license for an additional 20 years. Potential impacts of the proposed action
are examined in light of other known and foreseeable projects to determine if significant
incremental impacts could occur that would result in required mitigation.

2121 CR-3 EXTENDED POWER UPRATE

Progress Energy plans to increase CR-3’s licensed power level and electrical output by
approximately 20 percent in an Extended Power Uprate (EPU) scheduled to be carried
out during fall 2009 and fall 2011 refueling outages. The EPU would involve a number
of modifications to the secondary side of the plant, including replacing the turbine
generator set (generator, high pressure turbine rotor, low pressure turbine rotors);
upgrading feedwater heaters, feedwater and condensate pumps and motors to operate
at higher capacity; adding supplemental cooling to some plant systems; and
implementing electrical upgrades to accommodate higher loads and ensure electrical
stability. There would also be a number of associated instrumentation upgrades.

An environmental evaluation of the EPU would be performed by Progress Energy in
mid-2009 pursuant to 10 CFR 51.41 (“Requirements to Submit Environmental
Information”) and 10 CFR 51.45 (“Environmental Report”) and would be intended to
support the NRC environmental review of the proposed uprate. The uprate would
require the issuance of an operating license amendment for CR-3. The regulation (10
CFR 51.41) requires that applications to the NRC be in compliance with Section 102(2)
of NEPA and consistent with the procedural provisions of NEPA (40 CFR 1500-1508).

The CR-3 EPU would involve changes to plant systems that directly or indirectly
interface with the human and natural environment. However, all necessary plant
modifications would be made within existing CR-3 facilities, and no physical expansion
of the plant’s footprint would be required. As a consequence, EPU would have little or
no impact on land use, groundwater, terrestrial resources (including threatened and
endangered species), or cultural resources. The influx of additional outage workers in
fall 2009 and fall 2011 would have a modest effect on air quality, housing availability,
and traffic in the area, but impacts would be SMALL and would not warrant mitigation.
Because EPU would be associated with greater thermal output from the reactor, there
would be additional waste heat rejection to the CR-3 discharge canal. In order to
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remain in compliance with the plant's NPDES permit, it may be necessary to take
measures to mitigate higher discharge temperatures. Progress Energy is currently
considering a number of alternatives for mitigating these higher discharge temperatures.

2.12.2 CRYSTAL RIVER UNITS 4 AND 5 CAIR COMPLIANCE AND ESP REBUILD
PROJECT

The Crystal River Units 4 and 5 Clean Air Interstate Rule (CAIR) Compliance and
Electrostatic Precipitator (ESP) Rebuild Project, permitted in 2007, is fully under way,
and is scheduled to run through 2010. This project, which was intended to provide
flexibility in implementing the federal cap and trade program for nitrogen oxides (NOy)
and sulfur dioxide (SO3) under the Clean Air Interstate Rule (CAIR), involves the
installation of new low-NOy burners (LNB), new selective catalytic reduction (SCR)
systems, new flue gas desulfurization (FGD) systems, and new stacks for existing coal-
fired Units 4 and 5. The FGD systems will remove 97 percent of the SO, from the flue
gasses by converting a limestone slurry into gypsum (produced as a by-product). The
combined effect of the LNB and SCR systems will be to remove 93 percent of the NOy
from the flue gases. A combined effect of the SCR and FGD systems will be the
removal of 70 to 80 percent of the mercury in the flue gasses.

In addition to the new control equipment, Progress Energy sought and received
approval from the Florida Department of Environmental Protection to burn additional
fuel blends (sub-bituminous coal and petroleum coke) in the two coal-fired units.
Finally, Progress Energy was given approval to install a new carbon burnout system to
reburn fly ash generated at Crystal River, to recover the remaining heating value in this
material and minimize the offsite landfilling of fly ash.

The CAIR Compliance and ESP Rebuild Project workforce will number about 750 when
the fall 2009 outage begins, in October 2009, and about 300 when the fall outage ends,
in December 2009. The project will be completed by the time the fall 2011 outage
begins. The additional workers associated with this project could affect housing
availability and traffic in the Crystal River area in late 2009, but impacts would be
SMALL and temporary and would not warrant mitigation.

The CAIR Compliance and ESP Rebuild Project would have little or no impact on land
use, groundwater, terrestrial resources (including threatened and endangered species),
or cultural resources. The CAIR Compliance and ESP Rebuild Project would
substantially reduce emissions of nitrogen oxides, sulfur dioxide, and mercury,
improving air quality in the Crystal River region.

2.12.3 OTHER ACTIVITIES

As indicated on Figure 2-2, there are three urban areas, Crystal River, Inglis, and
Yankeetown, and little industrial development within the 6-mile radius of CR-3. The only
federal project nearby is the United States Coast Guard Station, a small 35-man facility,
in Yankeetown, FL (USCG 2007).
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Also, as discussed in Section 2.9.2 of this report, the Florida Department of
Transportation is considering building an extension of the Suncoast Parkway, a four-
lane toll road that terminates in Hernando County. The extension, which has been
dubbed Suncoast Parkway 2, would extend 27 miles into Citrus County and connect
with US Highway 19 in the Red Level area, approximately one mile north of the
entrance to West Power Line Street, the main plant access road. The Suncoast
Parkway 2 schedule calls for completion of 60 percent design plans by spring 2009 and
completion of a final feasibility analysis by summer 2009. Given the controversial
nature of this project, its history of delays and schedule changes, and the fact that the
highway design is in its early stages, there is no practical way to evaluate the project’s
potential impacts, thus no way to evaluate potential cumulative impacts.

EPA-Regulated Facilities in Citrus County

In its “Envirofacts Warehouse” online database, EPA identifies permitted dischargers to
air, land, and water. A search in Citrus County revealed 45 facilities that are permitted
to discharge to the waters of the United States, 20 facilities that produce and release air
pollutants, 5 facilities that have reported toxic releases, 152 facilities that have reported
hazardous waste activities, and two potentially hazardous waste sites that are part of
Superfund (USEPA 2006). Detailed information concerning these facilities may be
accessed through EPA’s “Envirofacts Warehouse.”
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TABLE 2-1

ENDANGERED AND THREATENED SPECIES IN CITRUS COUNTY OR COUNTIES
CROSSED BY TRANSMISSION LINES

Federal State
Scientific Name Common Name Status®  Status® County®
Birds
Citrus, Hernando,
Aphelocoma coerulescens  Florida scrub-jay T T Marion, Pasco,
Pinellas, Sumter
Charadrius alexandrinus Snowy plover - Pinellas
. - Citrus, Hernando,
Charadrius melodus Piping plover T Pasco, Pinellas
Citrus, Hernando,
Falco peregrinus Peregrine falcon - E Marion, Pasco,
Pinellas, Sumter
, Southeastern American Citrus, Pasco, .
Falco sparverius paulus - T Hernando, Marion,
kestrel .
Pinellas, Sumter
Grus canadensis pratensis  Florida sandhill crane - T C'm.JS’ Hernando,
Marion, Pasco, Sumter
Citrus, Hernando,
Haliaeetus leucocephalus Bald eagle - T Marion, Pasco,
Pinellas, Sumter
Citrus, Hernando,
Mycteria americana Wood stork E E Marion, Pasco,
Pinellas, Sumter
Citrus, Hernando,
Picoides borealis Red-cockaded woodpecker E S Marion, Pasco,
Pinellas, Sumter
Rostrhamus sociabilis Everglade snail kite E E Citrus, Marion, Sumter
plumbeus
Sterna antillarum Least tern - T Citrus, ngnando,
Pasco, Pinellas
Mammals
Puma concolor coryi Florida panther E E Citrus, Marion
Citrus, Hernando,
Trichechus manatus Florida manatee E E Marion, Pasco,
Pinellas
Ursus americanus . Citrus, Hernando,
floridanus Florida black bear ) T Marion, Pasco, Sumter
Reptiles
Alligator mississippiensis American alligator SAT S Citrus, Hernando,

Marion, Sumter,
Pasco, Pinellas
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TABLE 2-1

ENDANGERED AND THREATENED SPECIES IN CITRUS COUNTY OR COUNTIES
CROSSED BY TRANSMISSION LINES (Continued)

Federal State
Scientific Name Common Name Status® Status® County®
Caretta caretta Loggerhead sea turtle T T Citrus, H(_arnando,
Pasco, Pinellas
Chelonia mydas Green sea turtle E E Citrus, ngnando,
Pasco, Pinellas
Dermochelys coriacea Leatherback sea turtle E E Citrus, H(_ernando,
Pasco, Pinellas,
Citrus, Hernando,
Drymarchon couperi Eastern indigo snake T T Marion, Sumter
Pasco, Pinellas
Eretmochelys imbricata Hawksbill sea turtle E E Citrus
Citrus, Hernando,
Gopherus polyphemus Gopher tortoise - T Marion, Pasco,
Pinellas, Sumter
. . I E E Citrus, Hernando,
Lepidochelys kempii Kemp’s ridley sea turtle Pasco, Pinellas
Neoseps reynoldsi Sand skink T T Marion
Citrus, Hernando,
Stilosoma extenuatum Short-tailed snake - T Marion, Pasco,
Pinellas, Sumter
Amphibians
Ambystoma cingulatum Flatwoods salamander T S Marion
Fish
Acipenser oxyrinchus T S Citrus, Hernando
) Gulf sturgeon )
desotoi Pasco, Pinellas
Vascular Plants
Acrostichum aureum Golden leather fern - T Pinellas
Adiantum tenerum Brittle maidenhair fern - E C'm.Js’ Hemando,
Marion
Agrimonia incisa Incised groove-bur - E '\Cﬂltrgs, Hernando,
arion
Asplenium erosum Auricled spleenwort - E Hernando, Pasco,
Sumter
Asplenium pumilum Dwarf spleenwort - E ,(\:A'tn.JS’ Hernando,
arion
Asplenium verecundum Modest spleenwort - E Citrus, Sumter
Bigelowia nuttallii Nuttall’s rayless goldenrod - E Pinellas
Blechnum occidentale Sinkhole fern - E Citrus, Hernando,
Pasco
Bonamia grandiflora Florida bonamia T E Marion
Calamintha ashei Ashe’s savory - T Marion
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TABLE 2-1

ENDANGERED AND THREATENED SPECIES IN CITRUS COUNTY OR COUNTIES
CROSSED BY TRANSMISSION LINES (Continued)

Pasco

Federal State
Scientific Name Common Name Status®  Status® County”®
Campanula robinsiae Brooksville bellflower E E Hernando
Carex chapmaii Chapman’s sedge - E Marion
Citrus, Hernando,
Centrosema arenicola Sand butterfly pea - E Marion, Pasco,
Sumter
Chamaesyce cumulicola Sand-dune spurge - E Pinellas
Cheilanthes microphylla Southern lip fern - E Citrus
Coelorachis tuberculosa Piedmont jointgrass - T Hernando, Marion
Chry SOpsIs floridana Florida golden aster E E Pinellas
floridana
Dicerandra cornutissima Longspurred mint E E Marion, Sumter
Drosera intermedia Spoon-leaved sundew - T Marion
Eragrostis pectinacea tracyi Sanibel lovegrass - E Pinellas
Erigonum {onglfollum Scrub buckwheat T E Marion, Sumter
gnaphalifolium
Euphorbia communta Wood spurge - E Marion
Fostiera godfreyi Godfrey’s privet - E Marion
Glandularia maritima Coastal vervain - E Citrus
Glandularia_r (=Verbena) Tampa vervain ) E C_itrus, Pasco,
tampensis Pinellas
Gossypium hirsutum Wild cotton - E Pinellas
Hartwrightia floridana Hartwrightia - T Marion
icium parviflorum Star anise - E Marion
Justicia cooleyi Cooley’s water-willow E E Hernando, Sumter
Lechea cernua Nodding pinweed - T Pinellas
Lechea divaricata Pine pinweed - E H_e rnando,
Pinellas
Litsea aestivalis Pondspice - E Marion, Pasco
Matelea floridana Florida spiny-pod - E gltrus, Marion,
umter
Monotropa hypopthys Pinesap - E Marion
Monotropsis reynolsiae Pygmy pipes - E C'tﬂ.Js’ Hernando,
Marion, Pasco
Najas filifolia Narrowleaf naiad - T Marion
Nemastylis floridana Celestial lily - E Pasco
Nolina atopocarpa Florida beargrass - T Marion
Nolina brittoniana Britton’s beargrass E E Hernando, Marion,
E

Ophioglossum palmatum

Hand fern

Pasco
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TABLE 2-1

ENDANGERED AND THREATENED SPECIES IN CITRUS COUNTY OR COUNTIES
CROSSED BY TRANSMISSION LINES (Continued)

Federal State
Scientific Name Common Name Status® Status® County®
Parnassia grandifolia Large-leaved grass-of- - E Marion
parnassus
Pecluma disperssa Widespread polypody - E Hernando, Marion
Hernando, Marion,
Pecluma plumula Plume polypody - E Sumter
, Citrus, Marion,
Pecluma ptilodon Swamp plume polypody - E Sumter
Peperomia humilis Terrestrial peperomia - E Citrus, Hernando,
Sumter
Polygala lewtonii Lewton’s milkwort E E Marion
Pteroglossaspis ecristata Giant orchid - T C't“.JS’ ngnando,
Marion, Pinellas
Pycnanthemum floridanum  Florida mountain-mint - T Hernando, Marion
Salix floridana Florida willow - E Marion
Schizachyrium niveum Scrub bluestem - E Hernando
Sideroxylon alachuense Silver buckthorn - E Marion
Sideroxylon lycoides Buckthorn - E Marion
Spigelia loganoides Pinkroot - E Marion, Sumter
Spiranthes polyantha Green Ladies’-tresses - E Citrus
Stylisma abdita Scrub stylisma - E Citrus, Marion
Thelypteris reptans Creeping maiden fern - E Citrus
Trlchgmanes puctatum ssp. Florida filmy fern - E Sumter
floridanum
. . .. . , . Citrus, Hernando,
Triphora craigheadii Craighead’s noddingcaps - E Sumter
Vicia ocalensis Ocala vetch - E Marion

a. E =Endangered; T = Threatened; - = Not listed; SAT =threatened due to similarity of appearance; S = species of
special concern (FNAI 2008b, USFWS 2007a).

b. Source of County Occurrence: FNAI 2008b, USFWS 2007a
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TABLE 2-2
ESTIMATED POPULATIONS AND ANNUAL GROWTH RATES

Population and Decennial Growth Rate

Citrus County Florida
Year Number Percent Number Percent
1980 54,703 N/A 9,746,961 N/A
1990 93,513 70.9 12,938,071 32.7
2000 118,085 26.3 15,982,824 23.5
2010 144,772 22.6 19,655,064 23.0
2020 168,505 16.4 22,894,140 16.5
2030 190,416 13.0 25,898,476 13.1

Source: Florida Legislature 2005
Note: Data for 1980-2000 are slightly different from those reported by the US Census Bureau, but the
differences are minor and would not materially affect growth rates.
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TABLE 2-4
CR-3 TAX INFORMATION 2005-2007

Citrus County Property Tax Paid by Percent of Citrus County

Year Tax Revenues® Progress Energy Revenues
2005 $157,764,712 $8,445,007 54
2006 $190,064,953 $8,998,384 4.7
2007 $194,188,833 $10,072,127 5.2

a. Waldemar 2008
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TABLE 2-5
EXISTING LAND USE IN UNINCORPORATED CITRUS COUNTY, 2004

Percent of Total

Land Use Categories Acres Land Area

Residential 68,727 18.01
Commercial 2,487 0.65
Industrial 464 0.12
Extractive 66 0.02
Transportation/Communications/Utility 5,416 1.42
Public/Semi-Public 1,588 0.42
Recreation 5,052 1.32
Conservation 124,498 32.63
Agriculture 74,306 19.47
Vacant -- Committed 51,162 13.41
Vacant — Undeveloped 47,790 12.53
Total Land Area 381,556 100.00
Water Bodies 66,233 --
Total Area 447,789 --

Source: Citrus County 2006
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TABLE 2-8
SITES LISTED IN THE NATIONAL REGISTER OF HISTORIC PLACES THAT FALL
WITHIN A 6-MILE RADIUS OF CR-3

Site Name Location
Crystal River Indian Mounds 2 miles NW of Crystal River on U.S. 19-98, Crystal River
Mullet Key Address Restricted, Crystal River

Source: NPS 2008
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3.0 PROPOSED ACTION

NRC

“...The report must contain a description of the proposed action,
including the applicant’s plans to modify the facility or its
administrative control procedures.... This report must describe in detail
the modifications directly affecting the environment or affecting plant
effluents that affect the environment....” 10 CFR 51.53(c)(2)

Progress Energy proposes that the U.S. Nuclear Regulatory Commission (NRC) renew
the operating licenses for Crystal River Unit 3 (CR-3) for an additional 20 years.
Renewal would give Progress Energy and the state of Florida the option of relying on
CR-3 to meet future electricity needs. Section 3.1 provides basic information on plant
design and operation, including reactor and containment systems, cooling and auxiliary
water systems, and transmission facilities. Sections 3.2 through 3.4 discuss whether
facility modifications or administrative controls could occur as a result of license
renewal.

3.1 GENERAL PLANT INFORMATION

Much of the information in this Environmental Report about the history, construction,
original design, and operation of CR-3 was obtained from the Final Environmental
Statement related to the proposed Crystal River Unit 3 (FES) (AEC 1973). The NRC
Generic Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS)
(NRC 1996) also describes certain CR-3 features and, in accordance with NRC
requirements, Progress Energy maintains the Final Safety Analysis Report (FSAR)
(Florida Power 2005) for CR-3. Progress Energy referred to each of these documents
while preparing this environmental report for license renewal.

Florida Power Corporation applied to the AEC for licenses to build and operate a
nuclear power plant at the Crystal River site in 1967. The AEC issued a construction
permit for the Crystal River plant on September 25, 1968 (AEC 1973, page 1-1). Florida
Power Corporation submitted an Environmental Report in February 1971, supplemental
information in November 1971, and a revised Environmental Report, Operating License
Stage, in January 1972. In May 1973, the U.S. Atomic Energy Commission (AEC), the
NRC’s predecessor agency, prepared the Final Environmental Statement related to the
proposed Crystal River Unit 3 (AEC 1973). The FES analyzed impacts of (continued)
construction and operation of an 855 MWe nuclear plant at a site already occupied by
two oil-fired units built in the late 1960s. Aside from extensive excavation and
foundation engineering for the new reactor containment building, auxiliary building, and
turbine building, it was necessary to extend the intake and discharge canals originally
built for Units 1 and 2 and construct two new 500 kilovolt (kV) transmission lines totaling
125 miles to service the regional electric grid (AEC 1973, p. 3-2). The plant’s operating
license was issued on December 3, 1976 (Scientech 2007). CR-3 achieved initial
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criticality on January 14, 1977 and began commercial operation on March 13, 1977
(Scientech 2007).

3.111 REACTOR AND CONTAINMENT SYSTEMS

CR-3 is a single-unit plant with a conventional domed concrete containment building.
The plant includes a pressurized light-water reactor nuclear steam supply system
supplied by Babcock & Wilcox and turbine generator designed and manufactured by
Westinghouse Electric Company (Scientech 2007).

The reactor containment structure is a steel-lined, reinforced-concrete structure in the
shape of a (192-foot high X 130-foot diameter) cylinder, capped with a hemispheric
dome (Florida Power 2005). The walls of the containment structure are 3.5 feet thick.
The containment is designed to withstand internal pressure of 55 pounds per square
inch above atmospheric pressure (55 psig). With its engineered safety features, the
containment structure (reactor building) is designed to withstand severe weather (e.g.,
tornadoes and hurricanes) and provide radiation protection during normal operations
and design-basis accidents.

Figure 3-1 shows the plant layout, including the location of the reactor building, the
turbine building, and the control building.

CR-3 was initially licensed to operate at a maximum of 2,452 megawatts-thermal (MWt)
(Florida Power 2002). In 1981, the NRC approved operation of CR-3 at up to 2,544
MWt. On June 5, 2002 Florida Power submitted a License Amendment Request,
seeking NRC approval to operate at a power level of 2,568 MWt (Florida Power 2002).
The letter accompanying the License Amendment Request noted that this was a
“stretch” uprate involving changes in setpoints, and would not have a significant effect
on health, safety, or the environment. On December 6, 2002, NRC approved the
request, noting that it would increase the generating capacity of the plant by 0.9
percent, from 895 megawatts electric to 903 megawatts electric (NRC 2002). The CR-3
FSAR is more specific, referring to the 903 megawatts electric value as the plant’s
“maximum continuous gross electrical output.” Until December 2007, Progress Energy
reported the plant’s generating capacity as 838 MWe (net summer capacity), which is
the amount of power actually supplied to the regional grid in summer, the time of peak
demand (Progress Energy 2006a). On December 26, 2007, the NRC approved a
Progress Energy request to increase the licensed core power level of CR-3 by 1.6
percent, to 2,609 MWt. This “measurement uncertainty recapture power uprate” was
achieved by employing enhanced techniques for calculating reactor power. This
involves state-of-the-art instrumentation to more precisely measure feedwater flow,
which is factored into the calculation of reactor power. The measurement uncertainty
uprate for CR-3 increased the reactor’s generating capacity (net summer capacity) from
approximately 838 to 850 megawatts electric (NRC 2008).
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3.1.2 COOLING AND AUXILIARY WATER SYSTEMS

As discussed in Section 2.1, Crystal River Unit 3 (CR-3) is part of the larger Crystal
River Energy Complex, which includes the single nuclear unit and four fossil-fueled
units, Crystal River Units 1, 2, 4, and 5. The Crystal River Energy Complex (CREC) is
the largest power producing facility in Florida and the eighth largest power producing
facility in the U.S., with a total generating capacity of 3,163 MWe. Crystal River Units 1
and 2, built in the 1960s, produce 379 and 491 MWe, respectively, while Crystal River
Units 4 and 5, larger units built in the early 1980s, produce 721 and 722 MWe,
respectively (EIA 2007).

Units 1, 2, and 3 employ once-through cooling, withdrawing from and discharging to the
Gulf of Mexico. Units 4 and 5 are closed-cycle units that withdraw water for cooling
tower makeup from the discharge canal for Units 1, 2, and 3. During certain times of
the year (May 1 through October 31), a portion of the heated discharge from Units 1, 2,
and 3 is routed through helper cooling towers designed to lower discharge temperatures
(Golder Associates 2006). The helper cooling towers are operated as necessary to
ensure that the discharge temperature does not exceed 96.5°F (as a three-hour rolling
average) at the point of discharge to the Gulf of Mexico.

Cooling water for Units 1, 2, and 3 is withdrawn by way of an intake canal south of the
units that extends into the Gulf of Mexico. The 14-mile-long intake canal is dredged to a
depth of approximately 20 feet to accommodate coal barges, which dock on the south
side of the canal, just west of the intakes for Units 1 and 2 (SWEC 1985; Golder
Associates 2006). The intake canal is defined by northern and southern dikes that
parallel the channel for about 3.4 miles, at which point the southern dike terminates.
The northern dike continues along the channel for another 5.3 miles. There are
openings in the dikes at irregular intervals to allow north-south boat traffic in the area of
the plant. Movement of water into the canal is tidally influenced; at the mouth of the
canal current velocities ranged from 0.6 to 2.6 feet per second when last measured, in
1983-1984 (Golder Associates 2006).

The head of the common discharge canal for all units is located just north of Units 1, 2,
and 3 (see Figure 3-1). The canal extends west for approximately 1.6 mile to the point-
of-discharge, at which point it opens into a bay (SWEC 1985). The dredged channel,
bordered to the south by a spoil bank, continues for another 1.2 mile. Water in the
discharge canal is dredged to maintain a depth of approximately 10 feet (SWEC 1985).

The cooling water intakes for Units 1 and 2 are located on the north bank of the canal
(see Figure 3-1). A floating barrier and a coarse-mesh wire fence extend across the
embayment of the intake canal to keep trash and debris out of the intake area. The
intake structure for Units 1 and 2 is of conventional design, with external (4-inch
openings) bar/trash racks, and eight intake bays (four per unit) with circulating water
pumps and (3/8-inch mesh) traveling screens (Golder Associates 2006). Debris and
organisms are washed from the traveling screens onto troughs that convey them to
sumps adjacent to the intakes.
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Unit 1 is equipped with four circulating water pumps, each rated at 77,500 gallons per
minute (gpm) (Golder Associates 2006). Unit 2 is equipped with four circulating water
pumps, each rated at 82,000 gpm. Depending on operational needs and environmental
constraints, these coal-fired units may operate with 3 or 4 pumps. The design flow for
Units 1 and 2 is 638,000 gpm or 919 million gallons per day (Golder Associates 2006).

The cooling water intake structure for CR-3 is located approximately 400 feet east of the
intake for Units 1 and 2 (see Figure 3-1). A chain link fence extends across the entire
width of the intake canal downstream of the intakes for Units 1 and 2. It is intended to
intercept floating and partially submerged debris and restrict access to the Unit 3 intake.
The Unit 3 intake is 118 feet across and fitted with external trash racks with 4 inch
openings between bars. There are four pump bays, each with conventional traveling
screens with 3/8-inch mesh. The screens are rotated and washed every 8 hours.
Material from the traveling screens is washed onto a trough and sluiced to a sump
adjacent to the intake canal.

Unit 3 uses four circulating water pumps, two rated at 167,000 gpm and two rated at
179,000 gpm (Golder Associates 2006). The design intake flow for Unit 3 is 680,000
gpm or 979 million gallons per day (MGD). Service water pumps at Unit 3 withdraw an
additional 10,000-20,000 gpm, depending on system demand (Golder Associates
2006).

Units 1, 2, and 3 have a design flow of approximately 1,318,000 gallons (gpm) per
minute and 1,898 MGD. The NPDES permit for Units 1, 2, and 3 limits the combined
condenser flow to 1897.9 MGD over the May 1 — October 31 period, and 1613.2 MGD
from November 1 through April 30. The discharge from the once-through cooling
systems of Units 1, 2, and 3 is used as cooling tower makeup for Units 4 and 5.

As noted previously in this section, four permanent helper cooling towers (36 cells) line
the northern bank of the discharge canal and receive a portion of the circulating water
flow. The helper cooling towers were installed to allow Units 1, 2, and 3, which have a
combined discharge, to meet the NPDES (daily maximum) discharge limit of 96.5°F in
warmer months. In April 2006, Progress Energy received approval from the state of
Florida to install up to 70 additional modular cooling towers. Sixty-seven of the modular
cooling towers were ultimately put into service. During hot summers in recent years,
Progress Energy has, occasionally chosen to reduce power at coal-fired Units 1 and 2
to stay within NPDES permit thermal limits. The additional towers should allow Units 1
and 2 to operate during the warmest times of the year without reducing power.

3.1.3 TRANSMISSION FACILITIES

The FES (AEC 1973) identifies two 500-kilovolt transmission lines that were built to
connect CR-3 to the electric grid: (1) the Central Florida line terminating at the Central
Florida Substation and (2) the Lake Tarpon line terminating at the Lake Tarpon
Substation. The lines are contained in a common corridor for the first 5.3 miles of
corridor, then diverge, with the Central Florida line continuing east and the Lake Tarpon
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line angling southeast, continuing directly south, and turning southwest toward Tarpon
Springs (Figure 3-2).

After publication of the FES, the Brookridge Substation was constructed in 1984 on
the Lake Tarpon line in conjunction with Crystal River Unit 5 coming on-line. The Final
Safety Analysis Report now identifies this line as the Brookridge line (FSAR,

Figure 8-1). Nevertheless, in accordance with 10 CFR 51.53(c)(3)(ii)(H), the
transmission lines of interest are those originally constructed to connect CR-3 to the
electrical grid. Figure 3-2 is a map of the transmission system of interest. These lines
are described more fully as follows:

* Central Florida — Placed into service in 1973, this line extends from the 500-kilovolt
switchyard and runs generally eastward for 52.9 miles to the Central Florida
Substation west of Leesburg, Florida. The corridor is approximately 150 feet wide
and is within an easement already established for lines from the 230-kilovolt
switchyard (not connected to CR-3).

* Lake Tarpon — This line runs generally south for 43.4 miles to the Brookridge
Substation near Brooksville, Florida and then another 37.6 miles to the Lake Tarpon
Substation near Tarpon Springs, Florida. The total line length is 81 miles and the
corridor width is approximately 150 feet. Like the Central Florida line, the line follows
an existing corridor from the 230-kilovolt switchyard. This line was placed into
service in 1973.

The transmission corridors of interest are therefore approximately 134 miles long and
occupy approximately 2,440 acres. Both lines are owned and operated by Progress
Energy. The corridors pass through low population areas that are primarily forest and
agricultural land (EPA 1994). The lines cross numerous state and U.S. highways and
the Withlacoochee, Pithlachascotee, and Anclote rivers. Corridors that pass through
agricultural land generally continue to be used as such. Progress Energy plans to
maintain these transmission lines, which are integral to the larger transmission system,
indefinitely. These transmission lines will remain a permanent part of the transmission
system after Unit 3 is decommissioned.

Florida Power Corporation designed and constructed the CR-3 transmission lines in
accordance with the National Electrical Safety Code (for example, IEEE 1997) and
industry guidance that was current when the lines were built. Ongoing right-of-way
surveillance and maintenance of Progress Energy transmission facilities ensure
continued conformance to design standards. Section 4.13 examines the conformance of
the lines with the National Electric Safety Code requirements on line clearance to limit
shock from induced currents (IEEE 1997).

Progress Energy uses a variety of methods to ensure that transmission corridors are
kept free of brush and fast-growing trees that could interfere with transmission facilities.
Progress Energy has developed and implemented a comprehensive rights-of-way
vegetation-management plan that includes physical as well as chemical methods to
maintain acceptable clearance between energized wires and tree branches. Tree
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pruning, tree removals, brush cutting, herbicide application, and tree growth regulators
are used periodically to ensure reliable operation of the lines and safety of employees
and the public (Progress Energy 2006b).
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3.2 REFURBISHMENT ACTIVITIES

NRC

“... The report must contain a description of ... the applicant’s plans to
modify the facility or its administrative control procedures.... This
report must describe in detail the modifications directly affecting the
environment or affecting plant effluents that affect the environment....”
10 CFR 51.53(c)(2)

“... The incremental aging management activities carried out to allow
operation of a nuclear power plant beyond the original 40 year license
term will be from one of two broad categories: ... and (2) major
refurbishment or replacement actions, which usually occur fairly
infrequently and possibly only once in the life of the plant for any given
item....” NRC 1996

Progress Energy has addressed refurbishment activities in this environmental report in
accordance with NRC regulations and complementary information in the NRC GEIS for
license renewal (NRC 1996). NRC requirements for the renewal of operating licenses
for nuclear power plants include the preparation of an integrated plant assessment (IPA)
(10 CFR 54.21). The IPA must identify and list systems, structures, and components
subject to an aging management review. ltems that are subject to aging and might
require refurbishment include, for example, piping, supports, and pump casings (see 10
CFR 54.21 for details), as well as those that are not subject to periodic replacement.

In turn, NRC regulations for implementing the National Environmental Policy Act require
environmental reports to describe in detail and assess the environmental impacts of
refurbishment activities such as planned modifications to systems, structures, and
components or plant effluents [10 CFR 51.53(c)(2)]. Resource categories to be
evaluated for impacts of refurbishment include terrestrial resources, threatened and
endangered species, air quality, housing, public utilities and water supply, education,
land use, transportation, and historic and archaeological resources.

The GEIS (NRC 1996) provides helpful information on the scope and preparation of
refurbishment activities to be evaluated in this environmental report. It describes major
refurbishment activities that utilities might perform for license renewal that would
necessitate changing administrative control procedures and modifying the facility. The
GEIS analysis assumes that an applicant would begin any major refurbishment work
shortly after NRC grants a renewed license and would complete the activities during five
outages, including one major outage at the end of the 40th year of operation. The GEIS
refers to this as the refurbishment period.

GEIS Table B.2 (NRC 1996) lists license renewal refurbishment activities that NRC
anticipated utilities might undertake. In identifying these activities, the GEIS intended to
encompass actions that typically take place only once, if at all, in the life of a nuclear
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plant. The GEIS analysis assumed that a utility would undertake these activities solely
for the purpose of extending plant operations beyond 40 years, and would undertake
them during the refurbishment period. The GEIS indicates that many plants will have
undertaken various refurbishment activities to support the current license period, but
that some plants might undertake such tasks only to support extended plant operations.
Examples of refurbishment activities include pressurized water reactor steam generator
replacement and boiling water reactor recirculation piping replacement when these
activities are carried out to ensure safe operations for 20 additional years. The GEIS
assumes that refurbishment activities would take place within the 10 years prior to
current license expiration and would culminate in a major outage immediately prior to
the extended (license renewal) term. Because the situation at Crystal River is
analogous, Progress Energy is analyzing CR-3 steam generator replacement in this
environmental report as a refurbishment activity, pursuant to 10 CFR 51.53(c)(3)(ii).

The new steam generators will be manufactured at Babcock and Wilcox (B&W)
Canada’s Cambridge, Ontario facility. The current schedule calls for delivery of the
steam generators on July 19, 2009. Installation is to take place during a fall outage that
will begin on September 26, 2009 and end 74 days later, on December 9, 2009.

The new steam generators will be transported by rail from Canada, arriving in the
Crystal River area on a main Seaboard Coast (CSX system) line that extends north
from the Tampa-St. Petersburg area. From the CSX line, the steam generators will be
moved to the Crystal River site on a nine-mile-long rail spur that serves the Crystal
River Energy Complex and is owned by Progress Energy. The steam generators will be
offloaded and temporarily stored next to existing CR-3 warehouse facilities,
approximately 500 feet east of the CR-3 containment building. The new steam
generators will be moved by multi-axle transporter (“crawler”) to the containment
building and passed into containment by means of a hole cut in the containment dome.
The transporter will follow existing site roads from the temporary storage area to the
containment building. Once removed, the old steam generators will be placed in a yet-
to-be-built once-through steam generator (OTSG) storage building, which will be located
in the general vicinity of the Temporary Assembly Building, which is approximately
1,100 feet east of the CR-3 containment building.

Current plans call for the establishment of materials storage area and concrete batch
plant approximately 1,800 feet north-northeast of the CR-3 containment building and a
construction laydown area approximately 1,200 feet east-northeast of the CR-3
containment building. Temporary offices will be erected in the area known as “the
Swamp,” which is immediately adjacent to and east of the CR-3 powerblock.

Any land clearing or construction will occur within the existing plant boundaries. There
will be no clearing of previously-undisturbed areas. No road improvements will be
required because the steam generators will arrive by rail and be offloaded to a multi-
axle transporter capable of traveling on existing site roads and graveled areas without
doing any damage. Progress Energy estimates that a peak number of approximately
900 workers will be engaged in steam generator replacement work during the fall 2009
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outage in addition to approximately 1,100 workers who will be engaged in normal
refueling and maintenance activities.
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3.3 PROGRAMS AND ACTIVITIES FOR MANAGING THE EFFECTS OF AGING

NRC

“...The report must contain a description of ... the applicant’s plans to
modify the facility or its administrative control procedures.... This
report must describe in detail the modifications directly affecting the
environment or affecting plant effluents that affect the environment....”
10 CFR 51.53(c)(2)

“...The incremental aging management activities carried out to allow
operation of a nuclear power plant beyond the original 40 year license
term will be from one of two broad categories: (1) SMITTR actions,
most of which are repeated at regular intervals ....” NRC 1996 (SMITTR
is defined in NRC 1996 as surveillance, monitoring, inspections, testing,
trending, and recordkeeping.)

The IPA required by 10 CFR 54.21 identifies the programs and inspections for
managing aging effects at HNP. These programs are described in the Crystal River
Unit 3 License Renewal Application, Appendix B, Aging Management Programs. Other
than implementation of programs and inspections identified in the IPA, Progress Energy
has no plans to modify administrative controls that are associated with license renewal.
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3.4 EMPLOYMENT

Current Workforce

Progress Energy employs approximately 455 permanent employees and 85 long-term
contract employees at CR-3, a one-unit facility. The permanent staff at a nuclear plant
with one reactor normally ranges between 600 and 800 employees (NRC 1996).
Approximately 83 percent of the employees live in Citrus County, Florida. The
remaining employees are distributed across 10 counties in Florida, with numbers
ranging from 1 to 32 employees per county.

CR-3 is on a 24-month refueling cycle (Progress Energy 2005). During refueling
outages, the normal plant staff of approximately 540 is supplemented by approximately
1,000 “shared resources,” contract workers and technical specialists who come from
other Progress Energy power plants (Progress Energy 2005). Refueling outages in
recent years have lasted approximately 40 days.

3.41 LICENSE RENEWAL INCREMENT

Performing the license renewal activities described in Section 3.3 would necessitate
increasing the CR-3 staff workload by some increment. The size of this increment
would be a function of the schedule within which Progress Energy must accomplish the
work and the amount of work involved. The analysis of the license renewal employment
increment focuses on programs and activities for managing the effects of aging.

The GEIS (NRC 1996) assumes that NRC would renew a nuclear power plant license
for a 20-year period, plus the duration remaining on the current license, and that NRC
would issue the renewal approximately 10 years prior to license expiration. In other
words, the renewed license would be in effect for approximately 30 years. The GEIS
further assumes that the utility would initiate surveillance, monitoring, inspections,
testing, trending, and recordkeeping (SMITTR) activities at the time of issuance of the
new license and would conduct license renewal SMITTR activities throughout the
remaining 30-year life of the plant, sometimes during full-power operation (NRC 1996),
but mostly during normal refueling and the 5- and 10-year in-service inspection and
refueling outages (NRC 1996).

Progress Energy has determined that the GEIS scheduling assumptions are reasonably
representative of CR-3 incremental license renewal workload scheduling. Many CR-3
license renewal SMITTR activities would have to be performed during outages.
Although some CR-3 license renewal SMITTR activities would be one-time efforts,
others would be recurring periodic activities that would continue for the life of the plant.

The GEIS estimates that the most additional personnel needed to perform license
renewal SMITTR activities would typically be 60 persons during the 3-month duration of
a 10-year in-service inspection and refueling outage. Having established this upper
value for what would be a single event in 20 years, the GEIS uses this number as the
expected number of additional permanent workers needed per unit attributable to
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license renewal. GEIS Section C.3.1.2 uses this approach in order to “...provide a
realistic upper bound to potential population-driven impacts....”

Progress Energy has identified no need for significant new aging management
programs or major modifications to existing programs. Progress Energy anticipates that
existing “surge” capabilities for routine activities, such as outages, will enable Progress
Energy to perform the increased SMITTR workload without increasing CR-3 staff.
Therefore, Progress Energy has no plans to add non-outage employees to support
CR-3 operations during the license renewal term. In recent years, refueling and
maintenance outages have typically lasted around 40 days and, as described above,
result in a large temporary increase in employment at CR-3. Progress Energy believes
that increased SMITTR tasks can be performed within this schedule and employment
level. Therefore, Progress Energy has no plans to add outage employees for license
renewal term outages.

3.4.2 REFURBISHMENT INCREMENT

Performing the refurbishment activities described in Section 3.2 would necessitate
increasing the CR-3 staff workforce by some increment. The size of this increment
would be a function of the schedule within which Progress Energy must accomplish the
work and the amount of work involved.

In the GEIS (NRC 1996), NRC analyzed seven case study sites with respect to typical
refurbishment scenarios. NRC selected a variety of nuclear plant sites that would
represent the range of plant types in the United States. Then, NRC based its analyses
on bounding work force estimates derived from these typical refurbishment scenarios at
the case study sites. In the GEIS, NRC estimates that, at peak, the most additional
personnel (over the current operations workforce) needed to perform refurbishment
activities at a pressurized water reactor would typically be 2,273 persons during a 9-
month major refurbishment outage immediately before the expiration of the initial
operating license. NRC also estimates that, after the refurbishment workforce has
reached its peak, refueling would be undertaken to prepare for continued operation of
the plant. In an effort to account for uncertainty surrounding workforce numbers’, NRC
performed a sensitivity analysis where socioeconomic impacts were predicted in
response to a refurbishment and refueling work force roughly 50 percent larger than the
projected bounding case for a pressurized water reactor work force, or 3,400 workers.
Having established this upper value for what would be a single event in the remainder of
the life of the plant, the GEIS uses this number as the expected number of additional
workers needed per unit attributable to refurbishment.

Progress Energy has identified one refurbishment activity for CR-3: steam generator
replacement. The current schedule calls for delivery of the steam generators on July
19, 2009. Installation would take place during a fall outage that would begin on
September 26, 2009 and end 74 days later, on December 9, 20009.

' More overlap of the refurbishment and refueling workforces and/or schedule adjustments could cause
peak work force numbers to change.
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Progress Energy estimates that, during the fall 2009 outage, a peak number of
approximately 900 workers would be engaged in steam generator replacement work,
followed by approximately 1,100 workers who would be engaged in normal refueling
and maintenance activities. Therefore, Progress Energy has determined that the GEIS’s
work force size and scheduling assumptions amply bound the CR-3 refurbishment and
refueling work force sizes and scheduling.

The in-migration of workers to a region would have the indirect effect of creating
additional jobs because of the multiplier effect. In the multiplier effect, each dollar spent
on goods and services by a worker becomes income to the recipient who saves some
but re-spends the rest. In turn, this re-spending becomes income to someone else, who
in turn saves part and re-spends the rest. The number of times the final increase in
consumption exceeds the initial dollar spent is called the “multiplier.” There are
economic models that incorporate buying and selling linkages among regional industries
and are used to estimate the impact of employee expenditures in a region of interest.
However, while workers engaged in refurbishment (steam generator replacement)
would spend money in the region, it is unlikely that they would be spending money in
the region for a period long enough to create indirect jobs. Therefore, Progress Energy
assumes few to no indirect jobs would be created by this project and a multiplier would
not be needed.

Proposed Action Page 3-13



Crystal River Unit 3
License Renewal Application Environmental Report

i

Coal Storage Area

Discharge Structure l

Administration BuildinL

Site Administration Building

arehouse
Warehouse
Eﬁn‘ﬁmﬁw Building
actor.Building
S Mﬂntenance Building
—— - imih. Water Ta‘nk.1 J
Units 1 and 2 T Ghts £
Intake Structure - ‘& IntakesStructure

" Water, Treatment Building
Coal Storage Area| |
“u

Legend 0 250500 1,000 1,500 2,000

Feet
D Site Boundary

[ crystal River Site Structures

Crystal River Unit 3
License Renewal Environmental Report
Figure 3-1 Crystal River Site Layout

Proposed Action Page 3-14



Crystal River Unit 3

License Renewal Application Environmental Report
Jevy b oS
N [ \</‘ = =Marion:. b
{ . ., HALPATA TASTANAKI ROSS PRAIRIE g
L5 %, PRESERV ’ STATE FOREST

g . ) )

‘\Q\ WITHLAGOOCHEE - \\
"\Central Florida 500kv STTE FRREST \
A . - \

'Leeskl)urg

WITHLAGOOCHEE X
STATE FOREST kN
i )

CHASSAHOWITZKA WILDLIFE
MANAGEMENT AREA

), ™
%, 7 U,
ANNUTTERIGA 4 N
. %
! HAMMOC&\ 7 4 p i
CHASSAHOWITZKAWILDLIFE N y i
el F
MANAGEMENT AREA | y W ASOGCHEER /
STATE FOREST y )
Hérnaridp ' N

&k Tk

WITHLACOOCHEE
STATE FOREST

GREEN SWAMP

L iy
| STARKEY W
v rl DERNESS PRESERVE ‘S,
ANCLOTE KEY PRESERVE ) \

STATE PARK e

)

Tarpon /|
Springs/ j
l] ROOKER CREEK PRESERVE
I I
7 linellas =
I i
¢ |
Legend
* Crystal River Unit 3 Water

Swamp or Marsh

D Site Boundary

—==— Transmission Line

Florida Managed Areas

=== Primary Road with Limited Access

== Primary Road

Urban Ao Crystal River Unit 3
County Boundary License Renewal Environmental Report
Figure 3-2 Transmission System

Proposed Action Page 3-15



Crystal River Unit 3
License Renewal Application Environmental Report

3.5 REFERENCES

Note to reader: Some web pages cited in this document are no longer available, or are
no longer available through the original URL addresses. Hard copies of cited web
pages are available in Progress Energy files. Some sites, for example the census data,
cannot be accessed through their URLs. The only way to access these pages is to
follow queries on previous web pages. The complete URLs used by Progress Energy
have been given for these pages, even though they may not be directly accessible.

AEC (U.S. Atomic Energy Commission). 1973. Final Environmental Statement related
to the proposed Crystal River Unit 3. Washington, D.C. May.

EIA (Energy Information Administration). 2007. Existing Electric Generating Units in
the United States by State, Company, and Plant, 2006. Available on line at
http://www.eia.doe.gov/cneaf/electricity/page/capacity/capacity.htmil.

EPA (U.S. Environmental Protection Agency). 1994. 1:250,000 Scale Quadrangles of
Land Use/Land Cover in the Conterminous U.S. Office of Information Resources
Management.

Florida Power. 2002. Crystal River Unit 3 — License Amendment Request #270,
Revision 0, “Power Uprate to 2568 MWt.” Crystal River, FL. June 5.

Florida Power. 2005. Crystal River Unit 3 Final Safety Analysis Report. Revision 29,
August.

Golder Associates. 2006. Crystal River Energy Complex Proposal for Information
Collection: NPDES Permit No. FLO00159. Prepared for Progress Energy, Raleigh,
North Carolina, by Golder Associates, Tampa, Florida.

IEEE (Institute of Electrical and Electronic Engineers). 1997. National Electrical Safety
Code, 1997 Edition. New York, New York.

NRC (U.S. Nuclear Regulatory Commission). 1996. Generic Environmental Impact
Statement for License Renewal of Nuclear Plants. Volumes 1 and 2. NUREG-1437.
Washington, DC. May.

NRC (U.S. Nuclear Regulatory Commission). 2000. Supplement 1 to NRC Regulatory
Guide 4.2, Preparation of Supplemental Environmental Reports for Applications to
Renew Nuclear Power Plant Operating Licenses. Office of Regulatory Research.
Washington, D.C. September.

NRC (U.S. Nuclear Regulatory Commission). 2002. “NRC Approves Power Uprate for
Crystal River 3.” News release, dated December 6. Available on line at
http://www.nrc.gov/reading-rm/doc-collections/news/2002/02-140.html.

Proposed Action Page 3-16



Crystal River Unit 3
License Renewal Application Environmental Report

NRC (U.S. Nuclear Regulatory Commission). 2008. “NRC Approves Power Uprate for
Crystal River Nuclear Power Plant.” News release dated January 27. Available on
line at http://www.nrc.gov/reading-rm/doc-collections/news/2008/08-011.html.

Progress Energy. 2005. “Crystal River Nuclear Plant Begins Refueling Outage.” News
release, dated October 28. Available on line at http://www.progress-
energy.com/aboutus/news/article.asp?id=13082.

Progress Energy. 2006a. “Crystal River.” Available on line at http://www.progress-
energy.com/aboutenergy/powerplants/nuclearplants/crystalriver.asp.

Progress Energy. 2006b. Know Where you Grow. Available at http://www.progress-
energy.com/environment/vegetation/index.asp.

Scientech. 2007. Commercial Nuclear Power Plants (Edition No. 24). Scientech,
Incorporated, Gaithersburg, MD.

SWEC (Stone & Webster Engineering Corporation). 1985. Final Report: Crystal River
316 Studies. Prepared for Florida Power Corporation. January 15.

Proposed Action Page 3-17



Crystal River Unit 3
License Renewal Application Environmental Report

4.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION AND
MITIGATING ACTIONS

NRC
“The report must contain a consideration of alternatives for reducing
impacts...for all Category 2 license renewal issues....” 10 CFR

51.53(c)(3)(iii)

“The environmental report shall include an analysis that considers...the
environmental effects of the proposed action...and alternatives
available for reducing or avoiding adverse environmental effects.” 10
CFR 51.45(c) as adopted by 10 CFR 51.53(c)(2)

The environmental report shall discuss the “...impact of the proposed
action on the environment. Impacts shall be discussed in proportion to
their significance....” 10 CFR 51.45(b)(1) as adopted by 10 CFR
51.53(c)(2)

“The information submitted...should not be confined to information
supporting the proposed action but should also include adverse
information.” 10 CFR 51.45(e) as adopted by 10 CFR 51.53(c)(2)

Chapter 4 presents an assessment of the environmental consequences associated with
the renewal of the Crystal River Unit 3 (CR-3) operating license. The U.S. Nuclear
Regulatory Commission (NRC) has identified and analyzed 92 environmental issues
that it considers to be associated with nuclear power plant license renewal and has
designated the issues as Category 1, Category 2, or NA (not applicable). NRC
designated an issue as Category 1 if, based on the result of its analysis, the following
criteria were met:

* the environmental impacts associated with the issue have been determined to apply
either to all plants or, for some issues, to plants having a specific type of cooling
system or other specified plant or site characteristic;

* a single significance level (i.e., small, moderate, or large) has been assigned to the
impacts that would occur at any plant, regardless of which plant is being evaluated
(except for collective offsite radiological impacts from the fuel cycle and from high-
level waste and spent-fuel disposal); and

* mitigation of adverse impacts associated with the issue has been considered in the
analysis, and it has been determined that additional plant-specific mitigation
measures are likely to be not sufficiently beneficial to warrant implementation.
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If the NRC analysis concluded that one or more of the Category 1 criteria could not be
met, NRC designated the issue as Category 2. NRC requires plant-specific analyses
for Category 2 issues.

Finally, NRC designated two issues as NA, signifying that the categorization and impact
definitions do not apply to these issues.

As discussed later in Chapter 5, Progress Energy is not aware of any new and
significant information that would make NRC findings regarding Category 1 issues
inapplicable to CR-3. An applicant may reference the generic findings or GEIS
analyses for Category 1 issues. Appendix A of this report lists the 92 issues and
identifies the environmental report section that addresses each issue.
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CATEGORY 1 AND NA LICENSE RENEWAL ISSUES

NRC

“The environmental report for the operating license renewal stage is not
required to contain analyses of the environmental impacts of the
license renewal issues identified as Category 1 issues in Appendix B to
subpart A of this part.” 10 CFR 51.53(c)(3)(i)

“...[A]bsent new and significant information, the analyses for certain
impacts codified by this rulemaking need only be incorporated by
reference in an applicant’s environmental report for license renewal....”
61 Federal Register 109, June 5, 1996

Progress Energy has determined that five of the 69 Category 1 issues do not apply to
CR-3 because they are specific to design or operational features that are not found at
the facility. Appendix A, Table A-1 lists the 69 Category 1 issues, indicates whether or
not each issue is applicable to CR-3, and if inapplicable provides the Progress Energy
basis for this determination. Appendix A, Table A-1 also includes references to
supporting analyses in the GEIS where appropriate.

Progress Energy has reviewed the NRC findings at 10 CFR 51 (Table B-1) and has not
identified any new and significant information that would make the NRC findings, with
respect to Category 1 issues, inapplicable to CR-3. Therefore, Progress Energy adopts
by reference the NRC findings for these Category 1 issues.

“NA” License Renewal Issues

NRC determined that its categorization and impact-finding definitions did not apply to
Issues 60 and 92; however, Progress Energy included these issues in Table A-1. NRC
noted that applicants currently do not need to submit information on Issue 60, chronic
effects from electromagnetic fields (10 CFR 51). For Issue 92, environmental justice,
NRC does not require information from applicants, but noted that it will be addressed in
individual license renewal reviews (10 CFR 51). Progress Energy has included
environmental justice demographic information in Section 2.6.2.

Environmental Consequences of the Proposed Action and Mitigating Actions Page 4-3



Crystal River Unit 3
License Renewal Application Environmental Report

CATEGORY 2 LICENSE RENEWAL ISSUES

NRC

“The environmental report must contain analyses of the environmental
impacts of the proposed action, including the impacts of refurbishment
activities, if any, associated with license renewal and the impacts of
operation during the renewal term, for those issues identified as
Category 2 issues in Appendix B to subpart A of this part.” 10 CFR
51.53(c)(3)(ii)

“The report must contain a consideration of alternatives for reducing
adverse impacts, as required by § 51.45(c), for all Category 2 license
renewal issues....” 10 CFR 51.53(c)(3)(iii)

NRC designated 21 issues as Category 2. Sections 4.1 through 4.20 (Section 4.17
addresses 2 issues) address each of the Category 2 issues, beginning with a statement
of the issue. As is the case with Category 1 issues, six Category 2 issues apply to
operational features that CR-3 does not have. If the issue does not apply to CR-3, the
section explains the basis for inapplicability.

For the 15 Category 2 issues that Progress Energy has determined to be applicable to
CR-3, the appropriate sections contain the required analyses. These analyses include
conclusions regarding the significance of the impacts relative to the renewal of the
operating license for CR-3 and, if applicable, discuss potential mitigative alternatives to
the extent required. Progress Energy has identified the significance of the impacts
associated with each issue as either small, moderate, or large, consistent with the
criteria that NRC established in 10 CFR 51, Appendix B, Table B-1, Footnote 3 as
follows:

SMALL - Environmental effects are not detectable or are so minor that
they will neither destabilize nor noticeably alter any important attribute of
the resource. For the purposes of assessing radiological impacts, the
Commission has concluded that those impacts that do not exceed
permissible levels in the Commission’s regulations are considered small.

MODERATE - Environmental effects are sufficient to alter noticeably, but
not to destabilize, any important attribute of the resource.

LARGE - Environmental effects are clearly noticeable and are sufficient to
destabilize important attributes of the resource.

In accordance with National Environmental Policy Act (NEPA) practice, Progress
Energy considered ongoing and potential additional mitigation in proportion to the
significance of the impact to be addressed (i.e., impacts that are small receive less
mitigative consideration than impacts that are large).
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4.1 WATER USE CONFLICTS (PLANTS WITH COOLING PONDS OR COOLING
TOWERS USING MAKEUP WATER FROM A SMALL RIVER WITH LOW
FLOW

NRC

“If the applicant’s plant utilizes cooling towers or cooling ponds and
withdraws make-up water from a river whose annual flow rate is less
than 3.15%10" ft* / year (9%x10"° m®/year), an assessment of the impact of
the proposed action on the flow of the river and related impacts on
instream and riparian ecological communities must be provided. The
applicant shall also provide an assessment of the impacts of the
withdrawal of water from the river on alluvial aquifers during low flow.”
10 CFR 51.53(c)(3)(ii)(A)

“...The issue has been a concern at nuclear power plants with cooling
ponds and at plants with cooling towers. Impacts on instream and
riparian communities near these plants could be of moderate
significance in some situations....” 10 CFR 51, Subpart A, Appendix B,
Table B-1, Issue 13

The NRC made surface water use conflicts a Category 2 issue because consultations
with regulatory agencies indicate that water use conflicts are already a concern at two
closed-cycle plants (Limerick and Palo Verde) and may be a problem in the future at
other plants. In the GEIS, NRC notes two factors that may cause water use and
availability issues to become important for some nuclear power plants that use cooling
towers. First, some plants equipped with cooling towers are located on small rivers that
are susceptible to droughts or competing water uses. Second, consumptive water loss
associated with closed-cycle cooling systems may represent a substantial proportion of
the flows in small rivers (NRC 1996, Section 4.3.2.1.).

This issue does not apply to CR-3, because as indicated in Section 3.1.2, the plant does
not use a cooling pond and does not withdraw makeup water from a small river. As
described in Section 3.1.2, CR-3 is equipped with a once-through heat dissipation
system that withdraws water from the Gulf of Mexico for condenser cooling and
discharges to the same body of water.
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4.2 ENTRAINMENT OF FISH AND SHELLFISH IN EARLY LIFE STAGES

NRC

“If the applicant’s plant utilizes once-through cooling or cooling pond
heat dissipation systems, the applicant shall provide a copy of current
Clean Water Act 316(b) determinations...or equivalent State permits and
supporting documentation. If the applicant can not provide these
documents, it shall assess the impact of the proposed action on fish
and shellfish resources resulting from...entrainment.” 10 CFR
51.53(c)(3)(ii)(B)

“The impacts of entrainment are small at many plants but may be
moderate or even large at a few plants with once-through and cooling-
pond cooling systems. Further, ongoing efforts in the vicinity of these
plants to restore fish populations may increase the numbers of fish
susceptible to intake effects during the license renewal period, such
that entrainment studies conducted in support of the original license
may no longer be valid.” 10 CFR 51, Subpart A, Appendix B, Table B-1,
Issue 25

NRC made impacts on fish and shellfish resources resulting from entrainment a
Category 2 issue, because it could not assign a single significance level to the issue.
The impacts of entrainment are small at many plants, but they may be moderate or
large at others. Also, ongoing restoration efforts may increase the number of fish
susceptible to intake effects during the license renewal period (NRC 1996, Section
4.2.2.1.2). Information needing to be ascertained includes: (1) type of cooling system
(whether once-through or cooling pond), and (2) status of Clean Water Act (CWA)
Section 316(b) determination or equivalent state documentation.

As Section 3.1.2 describes, CR-3 uses a once-through heat dissipation system that
withdraws water from the Gulf of Mexico for condenser cooling and discharges to the
same body of water. Although classified as a once-through plant in the GEIS (NRC
1996, Tables 2-1 and 2-2), Crystal River does use helper cooling towers at certain times
of the year in order to meet NPDES permit thermal limits. Figure 3-1 shows the intake
canal, discharge canal, and helper cooling towers used by Crystal River Units 1, 2, and
3.

Section 316(b) of the CWA requires that any standard established pursuant to Sections
301 or 306 of the CWA shall require that the location, design, construction, and capacity
of cooling water intake structures reflect the best technology available for minimizing
adverse environmental impacts (33 USC 1326). Entrainment through the condenser
cooling system of fish and shellfish in early life stages is a potential adverse
environmental impact that can be minimized by the best available technology.
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Florida Power Corporation (FPC) conducted studies at Crystal River in the 1970s and
again over the 1983-1984 period to gauge the impact of the Crystal River (Units 1, 2,
and 3) cooling water intake structure (CWIS) on local and regional fish populations
(SWEC 1985). Ichthyoplankton and meroplankton samples were collected bi-weekly
over a 15-month period in 1983-1984 at 15 stations in the area of the plant, including
three stations in the intake canal, a station in the discharge canal, stations in local tidal
creeks, and stations well offshore of the plant. The station with highest densities was
used to estimate entrainment, after adjusting for the plant’s cooling water withdrawal
rate (Golder Associates 2006).

The Bay anchovy was the species most often entrained. Using known natural mortality
rates to convert the numbers of eggs, prolarvae, and postlarvae entrained to numbers of
‘equivalent adults” yielded 10.4 million, 0.75 million, and 6.7 million adult bay anchovies,
respectively, lost per year (SWEC 1985). The number of juvenile anchovies entrained
was estimated to be the equivalent of 3.8 million adults. Substantially lower numbers of
other fish species (e.g., polka-dot batfish, seatrout, spot, and striped mullet) were
entrained. Pink shrimp equivalent adult losses were 22, 18,830, and 10,230 for mysids
(larvae), postlarvae, and juveniles, respectively.

With regard to entrainment, the 316(b) report for Crystal River Units 1, 2, and 3
concluded that for most species entrainment losses (expressed as equivalent adults)
were a “small fraction” of the commercial and recreational catch and represented an
“acceptable level of exploitation” (SWEC 1985). In another place in the report, the
authors note that “For the majority of the species, the level of entrainment estimated
represented a small percentage of the commercial landings or recreational catch.”

In January 1985, FPC submitted the comprehensive 316 Demonstration study
(evaluated both cooling water intake system impacts and thermal impacts) to the EPA,
as required by the plant’s NPDES permit. After reviewing the study, the EPA concluded
that entrainment and impingement losses were unacceptably high and indicative of an
“adverse impact to the biota of Crystal Bay and environs” (Golder Associates 2006,
Section 5.1.3). FPC and the EPA considered a range of potential mitigation measures
and ultimately determined that flow reduction and stock enhancement (rearing and
stocking recreationally important fish species) showed the most potential for mitigating
entrainment and impingment losses at the plant's CWIS.

The NPDES permit issued in September 1988 stipulated that cooling water withdrawals
would be limited to 1,897.9 MGD over the May 1 — October 31 period and 1,613.2 MGD
over the November 1 — April 30 period. Permits issued since that time have also limited
cooling water withdrawals over the November — April period, when many important
species move inshore to spawn. Fall, winter, and early-spring spawners in the Crystal
River area include pinfish, Atlantic croaker, Gulf flounder, Gulf menhaden, striped
mullet, and spot (AEC 1973).

In October 1991, as part of the negotiated settlement with EPA, FPC opened the Crystal
River Mariculture Center, a multi-species marine hatchery intended to mitigate impacts
of the Crystal River plant’s once-through cooling system (FWC undated). The
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Mariculture Center includes a 8,100 square foot hatchery building with four spawn
rooms and eight one-acre grow-out ponds. Red drum, spotted seatrout, pink shrimp,
and striped mullet were the species initially selected for culture. Pigfish and silver perch
were added as the fifth and sixth species; blue crab and stone crab were cultured for
the first time in 2003 (Progress Energy 2004). In 2004, the last year for which data are
available, 15,000 red drum fingerlings were released, bringing the total to 945,394 since
the Mariculture Center began operating (Progress Energy 2005). In 2004, 16,500
seatrout fingerlings were released, bringing the total to 808,164 (Progress Energy
2005). No pink shrimp were released in 2004. A total of 49,755 pink shrimp were
released in 2003, however, bringing the total to 241,898 (Progress Energy 2004). Fish
produced at the Mariculture Center are released in areas of the Gulf of Mexico for which
they are best suited, based on time of year and water quality conditions. Fish are
tagged in order to evaluate their survival and movement after release (FWC undated).

The Fact Sheet for the current NPDES permit, Permit No. FLO000159 (Major), contains
the following synopsis:

“Section 316(b) CWA requires that the location, design, construction, and
capacity of a cooling water intake structure reflect the best technology
available for minimizing environmental impacts. In 1988, EPA determined
that a reduction of plant flow by 15 percent during the months of
November through April, in conjunction with the construction and
operation of a fish hatchery over the remaining operating life of the three
units constituted minimization of the environmental impacts of the cooling
water intake.”

Thus the NPDES permit for Crystal River Units 1, 2, and 3, issued May 9, 2005,
constitutes the current CWA Section 316(b) determination for CR-3. This permit,
included as Appendix B, is scheduled to expire on May 8, 2010. For this reason, and
because of the mitigation measures already in place, Progress Energy concludes that
impacts of entrainment of fish and shellfish at CR-3 are SMALL and warrant no
additional mitigation.
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4.3 IMPINGEMENT OF FISH AND SHELLFISH

NRC

“If the applicant’s plant utilizes once-through cooling or cooling pond
heat dissipation systems, the applicant shall provide a copy of current
Clean Water Act 316(b) determinations...or equivalent State permits and
supporting documentation. If the applicant can not provide these
documents, it shall assess the impact of the proposed action on fish
and shellfish resources resulting from...impingement....” 10 CFR
51.53(c)(3)(ii)(B)

“The impacts of impingement are small at many plants but may be
moderate or even large at a few plants with once-through and cooling-
pond cooling systems.” 10 CFR 51, Subpart A, Appendix B, Table B-1,
Issue 26

NRC made impacts on fish and shellfish resources resulting from impingement a
Category 2 issue because it could not assign a single significance level to the issue.
The impacts of impingement are small at many plants, but they may be moderate or
large at others (NRC 1996, Section 4.2.2.1.3). Information needing to be ascertained
includes: (1) type of cooling system (whether once-through or cooling pond), and (2)
status of CWA Section 316(b) determination or equivalent state documentation.

As Section 3.1.2 describes, CR-3 has a once-through heat dissipation system that uses
water from the Gulf of Mexico for condenser cooling. Although classified as a once-
through plant in the GEIS (NRC 1996, Tables 2-1 and 2-2), Crystal River uses helper
cooling towers at certain times of the year in order to meet NPDES permit thermal limits.
Figure 3-1 shows the intake canal, discharge canal, and helper cooling towers used by
Crystal River Units 1, 2, and 3.

FPC conducted studies at Crystal River in the 1970s and again over the 1983-1984
timeframe to gauge the impact of the CR-3 CWIS on local and regional fish populations
(SWEC 1985). Impingement studies were conducted at Units 1, 2, and 3 for one
randomly-selected 24 hour period per week for 12 months from June 1983 through May
1984. The study focused on Selected Important Organisms (SIO) chosen in
consultation with resource and regulatory agencies (chiefly EPA, which administered
the NPDES program in Florida at the time). The bay anchovy was the fish species most
often impinged at CR-3, with 64,518 individuals in samples (SWEC 1985). The polka-
dot batfish was second in number impinged (40,728 fish), but first in terms of biomass
(1,978 kilograms). Substantial numbers of spot (12,744), silver perch (6,214) and
pinfish (6,189) were also impinged. Shellfish were impinged at a much higher rate than
finfish: 391,457 pink shrimp weighing 1,953 kilograms and 255,518 blue crab weighing
9,186 kilograms were impinged over the 12-month period (SWEC 1985).
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In January 1985, FPC submitted a comprehensive 316 Demonstration study (evaluated
both cooling water intake system impacts and thermal impacts) to the EPA, as required
by the plant’s NPDES permit. After reviewing the study, the EPA concluded that
entrainment and impingement losses were unacceptably high and indicative of an
“adverse impact to the biota of Crystal Bay and environs” (Golder Associates 2006,
Section 5.1.3). FPC and the EPA considered a range of potential mitigation measures
and ultimately determined that flow reduction and stock enhancement (rearing and
stocking recreationally important fish species) showed the most potential for mitigating
entrainment and impingement losses at the plant's CWIS.

The NPDES permit issued in September 1988 stipulated that cooling water withdrawals
would be limited to 1,897.9 MGD over the May 1 — October 31 period and 1,613.2 MGD
over the November 1 — April 30 period. Permits issued since that time have also limited
cooling water withdrawals over the November — April period, when many important
species move inshore to spawn. Fall, winter, and early-spring spawners in the Crystal
River area include pinfish, Atlantic croaker, Gulf flounder, Gulf menhaden, striped
mullet, and spot (AEC 1973).

The Fact Sheet for the current NPDES permit, Permit No. FLO000159 (Major), contains
the following synopsis:

“Section 316(b) CWA requires that the location, design, construction, and
capacity of a cooling water intake structure reflect the best technology
available for minimizing environmental impacts. In 1988, EPA determined
that a reduction of plant flow by 15 percent during the months of
November throufh April, in conjuction with the construction and operation
of a fish hatchery over the remaining operating life of the three units
constituted minimization of the environmental impacts of the cooling water
intake.”

Thus the current NPDES permit for Crystal River Units 1, 2, and 3 issued on May 9,
2005 constitutes the current CWA Section 316(b) determination for CR-3. This permit,
included as Appendix B, is scheduled to expire on May 8, 2010. For this reason, and
because of the mitigation measures already in place, Progress Energy concludes that
impacts of impingement of fish and shellfish at CR-3 are SMALL and warrant no
additional mitigation.
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4.4 HEAT SHOCK

NRC

“If the applicant’s plant utilizes once-through cooling or cooling pond
heat dissipation systems, the applicant shall provide a copy of current
Clean Water Act... 316(a) variance in accordance with 40 CFR 125, or
equivalent State permits and supporting documentation. If the
applicant cannot provide these documents, it shall assess the impact of
the proposed action on fish and shellfish resources resulting from heat
shock ....” 10 CFR 51.53(c)(3)(ii)(B)

“...Because of continuing concerns about heat shock and the possible
need to modify thermal discharges in response to changing
environmental conditions, the impacts may be of moderate or large
significance at some plants....” 10 CFR 51, Subpart A, Appendix B,
Table B-1, Issue 27

NRC made impacts on fish and shellfish resources resulting from heat shock a
Category 2 issue, because of continuing concerns about thermal discharge effects and
the possible need to modify thermal discharges in the future in response to changing
environmental conditions (NRC 1996). Information to be ascertained includes: (1) type
of cooling system (whether once-through or cooling pond), and (2) evidence of a CWA
Section 316(a) variance or equivalent state documentation.

As Section 3.1.2 describes, CR-3 has a once-through heat dissipation system that
withdraws water from the Gulf of Mexico for condenser cooling and discharges to the
same body of water. Although classified as a once-through plant in the GEIS (NRC
1996, Tables 2-1 and 2-2), Crystal River does use helper cooling towers at certain times
of the year in order to meet NPDES permit thermal limits. Figure 3-1 shows the intake
canal, discharge canal, and helper cooling towers used by Crystal River Units 1, 2, and
3.

Section 316(a) of the Clean Water Act establishes a process whereby a thermal effluent
discharger can demonstrate that thermal discharge limitations are more stringent than
necessary to assure the protection and propagation of balanced, indigenous population
of fish and wildlife in and on the receiving waters and can obtain facility-specific thermal
discharge limits (33 USC 1326). FPC submitted a comprehensive 316 Demonstration
study (evaluated both cooling water intake system impacts and thermal impacts) to the
EPA in January 1985, as required by the plant’'s NPDES permit. The EPA issued an
NPDES permit to the facility in 1988 with an alternative thermal limit (daily maximum
discharge temperature of 96.5°F based on a three-hour rolling average), an alternative
limit that has been part of every NPDES permit issued since that time. The Fact Sheet
for the current Crystal River NPDES permit (FLO000159) presents this history and
explains that the variance is still in effect because “there have been no physical or
operational changes since the last permit renewal and no changes are expected in the
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upcoming permit cycle that will materially change the plant cooling water intake and
discharge characteristics.”

Based on the fact that FPC was granted a thermal variance for Crystal River Units 1, 2,
and 3 in accordance with Section 316(a) of the Clean Water Act in 1988 and this
variance remains a part of the current NPDES permit, issued to Progress Energy in May
9, 2005, Progress Energy concludes that impacts to fish and shellfish from heat shock
at CR-3 are SMALL and warrant no additional mitigation.
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4.5 GROUNDWATER USE CONFLICTS (PLANTS USING > 100 GPM OF
GROUNDWATER)

NRC

“If the applicant’s plant...pumps more than 100 gallons (total onsite) of
ground water per minute, an assessment of the impact of the proposed
action on groundwater use must be provided.” 10 CFR 51.53(c)(3)(ii)(C)

“...Plants that use more than 100 gpm may cause ground-water use
conflicts with nearby ground-water users....” 10 CFR 51, Subpart A,
Appendix B, Table B-1, Issue 33

NRC made groundwater use conflicts a Category 2 issue because, at a withdrawal rate
of more than 100 gallons per minute (gpm), a cone of depression could extend offsite.
This could deplete the groundwater supply available to offsite users, an impact that
could warrant mitigation. Information to be ascertained includes: (1) CR-3 groundwater
withdrawal rate (whether greater than 100 gpm), (2) drawdown at offsite location, and
(3) impact on neighboring wells.

As discussed in Section 2.3, over the 2001-2005 period, CR-3 used groundwater
supplied to the South water treatment facility from wells SPW-3, SPW-4, and SPW-5 at
a total rate of 227 gallons per minute (gpm). Therefore, the issue of groundwater use
conflicts does apply.

In order to determine potential offsite impacts to wells, the 227 gpm average cumulative
groundwater use by CR-3 was used to calculate drawdown as though it had been
pumped from a single onsite well. The Well CR3P (SPW-3) location was used, due to
its close proximity to the CREC property boundary (approximately 330 feet from the
well). Data used to input to an analytical distance-drawdown model was taken from a
1979 hydrogeologic report. A groundwater evaluation was performed to determine the
hydrogeologic impact of a proposed well field at the Crystal River complex. Pump tests
were performed in four wells (PW-1, PW-2, PW-3, and PW-4) simultaneously to
determine whether the surfial aquifer (upper Floridan) could supply sufficient water to
supply the operation of the proposed facilities.

The results of the pump tests were used to make the following assumptions: (1) the
water was pumped from four adjacent wells (located 500 feet apart) and each well was
pumped at 525 gpm, (2) no groundwater recharge (rain) occurred during a 90-day
period, (3) the aquifer transmissivity was 1,000,000 gpd/ft, and (4) the storage
coefficient was 0.05. The maximum predicted drawndown at the CREC property
boundary approximately 330 feet south of the well field was calculated to be
approximately 1.78 feet with a maximum predicted drawndown in the production wells of
2.51 feet (Geraghty and Miller 1979).
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These same assumptions were used to determine the potential impact from pumping a
single well at a rate of 227 gpm to determine potential impacts for CR-3.

The drawdown in the wells used in the Geraghty and Miller study was less than three
feet and represented a small portion of the saturated thickness of the unconfined
aquifer. This allowed a confined aquifer scenario to be used to simulate site conditions
to evaluate CR-3’s water use. The equations used in the calculations assume that the
aquifer is homogeneous, isotopic, with negligible recharge and gradient, and that
boundary impacts do not occur. Assuming minimal recharge made the scenario very
conservative. It was also assumed that the pumping rate used in the modeling (227
gpm) was consistent from the initial startup period.

Employing these conservative assumptions, modeling indicates that pumping at a rate
of 227 gpm from Well CR-3 (PW-3) would create a 0.3-foot drawdown during the first 30
years of plant operations. Based on the modeling performed, 0.4 foot of drawdown
would occur over the period of the current operating license (40 year period) with no
additional increase in drawdown during the license renewal period (additional 20 years)
(TtNUS 2008a). Based on the predicted conservative drawdown (0.4 foot) that would
occur during the life of the current operating permit and remain stable during the license
renewal period, Progress Energy concludes that the impacts to the aquifer system over
the license renewal period will be SMALL and mitigation, such as drilling wells deeper,
would be unwarranted.
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4.6 GROUNDWATER USE CONFLICTS (PLANTS USING COOLING TOWERS
WITHDRAWING MAKEUP WATER FROM A SMALL RIVER)

NRC

“If the applicant’s plant utilizes cooling towers or cooling ponds and
withdraws make-up water from a river whose annual flow rate is less
than 3.15x10" ft* / year...[t]he applicant shall also provide an
assessment of the impacts of the withdrawal of water from the river on
alluvial aquifers during low flow.” 10 CFR 51.53(3)(ii)(A)

“...Water use conflicts may result from surface water withdrawals from
small water bodies during low flow conditions which may affect aquifer
recharge, especially if other groundwater or upstream surface water
users come on line before the time of license renewal....” 10 CFR 51,
Subpart A, Appendix B, Table B-1, Issue 34

NRC made this groundwater use conflict a Category 2 issue because consumptive use
of withdrawals from small rivers could adversely impact aquatic life, downstream users
of the small river, and groundwater-aquifer recharge. This is a particular concern during
low-flow conditions and could create a cumulative impact due to upstream consumptive
use. Cooling towers and cooling ponds lose flow due to evaporation, which is
necessary to cool the heated water before it is discharged to the environment.

The issues of groundwater conflicts stated above do not apply to CR-3. As discussed in
Section 3.1.2, CR-3 withdraws its cooling water from the Gulf of Mexico and not from a
small river.
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4.7 GROUNDWATER USE CONFLICTS (PLANTS USING RANNEY WELLS)

NRC

“If the applicant’s plant uses Ranney wells...an assessment of the
impact of the proposed action on groundwater use must be provided.”
10 CFR 51.53(c)(3)(ii)(C)

“...Ranney wells can result in potential ground-water depression
beyond the site boundary. Impacts of large ground-water withdrawal
for cooling tower makeup at nuclear power plants using Ranney wells
must be evaluated at the time of application for license renewal....” 10
CFR 51, Subpart A, Appendix B, Table B-1, Issue 35

NRC made this groundwater use conflict a Category 2 issue because large quantities of
groundwater withdrawn from Ranney wells could degrade groundwater quality at river
sites by induced infiltration of poor-quality river water into an aquifer.

The issue of groundwater use conflicts does not apply to CR-3 because the plant does
not use Ranney wells. As Section 3.1.2 describes, CR-3 withdraws its cooling water

from the Gulf of Mexico.
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4.8 DEGRADATION OF GROUNDWATER QUALITY

NRC

“If the applicant’s plant is located at an inland site and utilizes cooling
ponds, an assessment of the impact of the proposed action on
groundwater quality must be provided.” 10 CFR 51.53(c)(3)(ii)(D)

“...Sites with closed-cycle cooling ponds may degrade ground-water
quality. For plants located inland, the quality of the ground water in the
vicinity of the ponds must be shown to be adequate to allow
continuation of current uses....” 10 CFR 51, Subpart A, Appendix B,
Table B 1, Issue 39

NRC made degradation of groundwater quality a Category 2 issue because evaporation
from closed-cycle cooling ponds concentrates dissolved solids in the water and settles
suspended solids. In turn, seepage into the water table aquifer could degrade
groundwater quality.

The issue of groundwater degradation does not apply to CR-3 because the plant does
not use cooling ponds. As Section 3.1.2 describes, CR-3 withdraws cooling water from
the Gulf of Mexico.
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4.9 IMPACTS OF REFURBISHMENT ON TERRESTRIAL RESOURCES

NRC

The environmental report must contain an assessment of “...the
impacts of refurbishment and other license renewal-related
construction activities on important plant and animal habitats....” 10
CFR 51.53(c)(3)(ii)(E)

“...Refurbishment impacts are insignificant if no loss of important plant
and animal habitat occurs. However, it cannot be known whether
important plant and animal communities may be affected until the
specific proposal is presented with the license renewal application....”
10 CFR 51, Subpart A, Appendix B, Table B-1, Issue 40

“_..If no important resources would be affected, the impacts would be
considered minor and of small significance. If important resources
could be affected by refurbishment activities, the impacts would be
potentially significant....” NRC 1996

NRC made impacts to terrestrial resources from refurbishment a Category 2 issue,
because the significance of ecological impacts cannot be determined without
considering site- and project-specific details (NRC 1996, Section 3.6). Aspects of the
site and project to be ascertained are: (1) the nature of refurbishment activities, (2) the
identification of important ecological resources, and (3) the extent of impacts to plant
and animal habitats.

The only license-renewal related construction activities anticipated are those associated
with the replacement of the CR-3 steam generators in late-fall 2009, as discussed in
Section 3.2. Current plans call for the establishment of a materials storage area and
concrete batch plant approximately 1,800 feet north-northeast of the CR-3 containment
building and a construction laydown area approximately 1,200 feet east-northeast of the
CR-3 containment building. The area planned for materials storage and a batch plant is
a grassy, frequently-mowed 3.5-acre area adjacent to a transmission right of way. The
0.9-acre area slated to be a construction laydown area is a low-quality wetland that was
drastically altered by post-September 11, 2001 security enhancements that included
felling of all trees in the area and installation of a berm and vehicle barrier system.
Progress Energy does not intend to restore these two areas after steam generator
replacement. They will be either be used as laydown/storage/parking areas or
“reserved” as open space to support future outages.

Both of these areas are in the central, developed portion of the Crystal River site, an
area surrounded by roads and railroad tracks and buildings and subject to constant
noise ranging from coal trains to diesel generators to the CR-3 public address system.
There are also plans to erect a mausoleum (OTSG Storage Building) for the old steam
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generators in the area currently occupied by the Temporary Assembly Building (TAB),
which is approximately 1,100 feet east of the CR-3 containment building.

Sites slated for temporary use during the outage are all located within the developed
portion of the Crystal River site. Other than a few grass plots and shrubs, there are no
plant communities present. The developed core of the CREC provides potential habitat
for only those animal species classified as “urban wildlife.” Species commonly
encountered in urban landscapes in Florida include the Southern toad, green anole, rat
snake, house sparrow, mockingbird, blue jay, cotton rat, and gray squirrel. Any such
urban wildlife present would be temporarily displaced by noise, machinery, and
personnel associated with refurbishment activities, but would re-colonize (suitable)
areas as construction activities end and conditions return to normal.

Any disturbance of wildlife would be limited to the relatively-brief period during which
refurbishment-related activities are carried out. These activities would peak over the
October-December 2009 outage period, when approximately 2,000 workers would be
involved in steam generator replacement, refueling, and maintenance work. Even
during the period of peak refurbishment activity, impacts to wildlife would be small, and
would consist mostly of rendering marginal wildlife habitat temporarily unsuitable for
small numbers of common songbirds and small mammals.

In summary, Progress Energy concludes that impacts to terrestrial resources from
refurbishment activities would be SMALL and do not warrant mitigation.
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410 THREATENED AND ENDANGERED SPECIES

NRC

“Additionally, the applicant shall assess the impact of the proposed
action on threatened or endangered species in accordance with the
Endangered Species Act.” 10 CFR 51.53(c)(3)(ii)(E)

“Generally, plant refurbishment and continued operation are not
expected to adversely affect threatened or endangered species.
However, consultation with appropriate agencies would be needed at
the time of license renewal to determine whether threatened or
endangered species are present and whether they would be adversely
affected.” 10 CFR 51, Subpart A, Appendix B, Table B-1, Issue 49

NRC made impacts to threatened and endangered species a Category 2 issue because
the status of many species is being reviewed, and site-specific assessment is required
to determine whether any identified species could be affected by refurbishment activities
or continued plant operations through the renewal period. In addition, compliance with
the Endangered Species Act requires consultation with the appropriate federal agency
(NRC 1996, Sections 3.9 and 4.1).

Section 2.2 of this Environmental Report describes the aquatic communities at the
CREC and in the adjacent Gulf of Mexico. Section 2.4 describes important terrestrial
habitats at CREC and along the associated transmission corridors. Section 2.5
discusses threatened or endangered species that occur or may occur in the vicinity of
the CREC and along CR-3 associated transmission corridors.

With the exception of the species identified in Section 2.5, Progress Energy is not aware
of any threatened or endangered terrestrial species that could occur at the CREC or
along the associated transmission corridors. Current operations of CR-3 and Progress
Energy vegetation management practices along transmission line rights-of-way are not
believed to affect any listed terrestrial or aquatic species or their habitat. Furthermore,
plant operations and transmission line maintenance practices are not expected to
change significantly during the license renewal term. Therefore, no adverse impacts to
threatened or endangered terrestrial or aquatic species from current or future operations
are anticipated.

As discussed in Section 4.9, refurbishment activities at CR-3 during the license renewal
term are expected to have little or no effect on local wildlife. Even during the period of
peak refurbishment activity, impacts to wildlife would be small, and would consist mostly
of rendering marginal wildlife habitat temporarily unsuitable for small numbers of
common songbirds and small mammals.

Progress Energy has initiated contacts with the Florida Fish and Wildlife Conservation
Commission, National Marine Fisheries Service, and the U.S. Fish and Wildlife Service
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requesting information on any listed species or critical habitats that might occur on the
Crystal River site or along the associated transmission corridors, with particular
emphasis on species that might be adversely affected by continued operation over the
license renewal period. Contact letters are provided in Attachment C.

Renewal of the CR-3 license is not expected to jeopardize the continued existence of
any threatened or endangered species or result in the destruction or adverse
modification of any critical habitat. Because current operational practices will not be
affected by license renewal, Progress Energy concludes that impacts to threatened or
endangered species from license renewal would be SMALL and do not warrant
mitigation.
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4.1 AIR QUALITY DURING REFURBISHMENT (NON-ATTAINMENT AREAS)

NRC

“...If the applicant’s plant is located in or near a nonattainment or
maintenance area, an assessment of vehicle exhaust emissions
anticipated at the time of peak refurbishment workforce must be
provided in accordance with the Clean Air Act as amended....” 10 CFR
51.53(c)(3)(ii)(F)

“...Air quality impacts from plant refurbishment associated with license
renewal are expected to be small. However, vehicle exhaust emissions
could be cause for concern at locations in or near nonattainment or
maintenance areas. The significance of the potential impact cannot be
determined without considering the compliance status of each site and
the numbers of workers expected to be employed during the outage....”
10 CFR 51, Subpart A, Appendix B, Table B-1, Issue 50

NRC made impacts to air quality during refurbishment a Category 2 issue because
vehicle exhaust emissions could be cause for some concern, and a general conclusion
about the significance of the potential impact could not be drawn without considering the
compliance status of each site and the number of workers expected to be employed
during an outage (NRC 1996).

CR-3 is located in the West Central Florida Intrastate Air Quality Control Region
(AQCR) (40 CFR 81.96). The West Central Florida AQCR is designated as in
attainment or unclassifiable for all air quality standards as are all counties in the State of
Florida (40 CFR 81.310). The nearest nonattainment area is Bibb County, Georgia,
approximately 275 miles north of CR-3, which is designated as a nonattainment area

under the PM2 5 and the 8-hour ozone National Ambient Air Quality Standards
(NAAQS) (40 CFR 81.311).

Air quality during refurbishment is not applicable to CR-3 because, as discussed in
Section 2.10, the plant is not located in or near a nonattainment area or maintenance
area. Every county in Florida is either in attainment or is unclassifiable with respect to
the NAAQS.
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412  MICROBIOLOGICAL ORGANISMS

NRC

“If the applicant’s plant uses a cooling pond, lake, or canal or
discharges into a river having an annual average flow rate of less than
3.15 x 10"%ft’/year (9 x 10'°m?/year), an assessment of the impact of the
proposed action on public health from thermophilic organisms in the
affected water must be provided.” 10 CFR 51.53(c)(3)(ii)(G)

“...These organisms are not expected to be a problem at most operating
plants except possibly at plants using cooling ponds, lakes, or canals
that discharge to small rivers. Without site-specific data, it is not
possible to predict the effects generically....” 10 CFR 51, Subpart A,
Table B-1, Issue 57

The NRC made impacts on public health from thermophilic organisms a Category 2
issue because there was insufficient data on facilities using cooling ponds, lakes, or
canals that discharge to small rivers.

This issue does not apply to CR-3 because, as indicated in Section 3.1.2, the plant does
not use cooling ponds, lakes, or canals (as defined in the GEIS and used in the
regulation) and does not discharge to a small river. CR-3 withdraws cooling water from
the Gulf of Mexico and discharges to the same body of water.
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413 ELECTRIC SHOCK FROM TRANSMISSION-LINE-INDUCED CURRENTS

NRC

The environmental report must contain an assessment of the impact of
the proposed action on the potential shock hazard from transmission
lines “....[i]f the applicant’'s transmission lines that were constructed
for the specific purpose of connecting the plant to the transmission
system do not meet the recommendations of the National Electric
Safety Code for preventing electric shock from induced currents.” 10
CFR 51.53(c)(3)(ii)(H)

“Electrical shock resulting from direct access to energized conductors
or from induced charges in metallic structures have not been found to
be a problem at most operating plants and generally are not expected to
be a problem during the license renewal term. However, site-specific
review is required to determine the significance of the electric shock
potential at the site.” 10 CFR 51, Subpart A, Appendix B, Table B 1,
Issue 59

NRC made impacts of electric shock from transmission lines a Category 2 issue
because, without a review of each plant’s transmission line conformance with the
National Electrical Safety Code (NESC) (IEEE 2007) criteria, NRC could not determine
the significance of the electrical shock potential. In the case of CR 3, there have been
no previous NRC or NEPA analyses of transmission-line-induced current hazards.
Therefore, this section provides an analysis of the plant’s transmission lines’
conformance with the NESC standard. The analysis is based on computer modeling of
induced current under the lines.

Objects located near transmission lines can become electrically charged due to their
immersion in the lines’ electric field. This charge results in a current that flows through
the object to the ground. The current is called “induced” because there is no direct
connection between the line and the object. The induced current can also flow to the
ground through the body of a person who touches the object. An object that is insulated
from the ground can actually store an electrical charge, becoming what is called
“capacitively charged.” A person standing on the ground and touching a vehicle or a
fence receives an electrical shock due to the sudden discharge of the capacitive charge
through the person’s body to the ground. After the initial discharge, a steady-state
current can develop of which the magnitude depends on several factors, including the
following:

* the strength of the electric field which, in turn, depends on the voltage of the
transmission line as well as its height and geometry

* the size of the object on the ground
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» the extent to which the object is grounded.

In 1977, a provision to the NESC was adopted that describes how to establish minimum
vertical clearances to the ground for electric lines having voltages exceeding 98-kilovolt
alternating current to ground’. The clearance must limit the induced current ? due to
electrostatic effects to 5 milliamperes if the largest anticipated truck, vehicle, or
equipment were short-circuited to ground. By way of comparison, the setting of ground
fault circuit interrupters used in residential wiring (special breakers for outside circuits or
those with outlets around water pipes) is 4 to 6 milliamperes.

As described in Section 3.1.3, there are two 500-kilovolt lines that were specifically
constructed to distribute power from CR-3 to the electric grid: Lake Tarpon and Central
Florida. Progress Energy’s analysis of these transmission lines began by identifying the
limiting case for each line. The limiting case is the configuration along each line where
the potential for current-induced shock would be greatest. Once the limiting case was
identified, Progress Energy calculated the electric field strength for each transmission
line, then calculated the induced current.

Progress Energy calculated electric field strength and induced current using a computer
code called ACDCLINE, produced by the Electric Power Research Institute. The results
of this computer program have been field-verified through actual electrostatic field
measurements by several utilities. The input parameters included the design features
of the limiting-case scenario, the NESC requirement that line sag be determined at
120°F conductor temperature, and the maximum vehicle size under the lines (a tractor-
trailer).

The analytical results for the two transmission lines are summarized in Table 4-1.
Maximum induced current values for both lines are in compliance with the NESC and
below the NESC limit of 5.0 milliamperes (TtNUS 2008b). The maximum induced
current was calculated to be 4.9 milliamperes, which corresponded with a section of the
Central Florida line.

Progress Energy has surveillance and maintenance procedures that provide assurance
that design ground clearances will not change. These procedures include routine aerial
inspections that include checks for encroachments, broken conductors, broken or
leaning structures, and signs of trees burning, any of which would be evidence of
clearance problems. Periodic ground inspections include examination for clearance at
questionable locations, integrity of structures, and surveillance for dead or diseased
trees that might fall on the transmission lines. Problems noted during any inspection
are brought to the attention of the appropriate organization(s) for corrective action.

Progress Energy’s assessment under 10 CFR 51 concludes that electric shock is of
SMALL significance for the CR-3 transmission lines because the magnitude of the

! Part 2, Rules 232C1¢ and 232D3c.
> The NESC and the GEIS use the phrase “steady-state current,” whereas 10 CFR 51.53(c)(3)(ii)(H) uses
the phrase “induced current.” The phrases mean the same here.
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induced currents does not exceed the NESC standard. Mitigation measures are not
warranted because there is adequate clearance between energized conductors and the
ground. These conclusions will remain valid for the foreseeable future, provided there
are no changes in line use, voltage, maintenance practices, or land use under the
transmission lines.
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414  HOUSING IMPACTS

4.141 HOUSING - REFURBISHMENT

NRC

The environmental report must contain “...[a]n assessment of the impact of the proposed
action on housing availability...” 10 CFR 51.53(c)(3)(ii)(I)

“...Housing impacts are expected to be of small significance at plants located in a
medium or high population area and not in an area where growth control measures that
limit housing development are in effect. Moderate or large housing impacts of the
workforce associated with refurbishment may be associated with plants located in
sparsely populated areas or areas with growth control measures that limit housing
development....” 10 CFR 51, Subpart A, Appendix B, Table B-1, Issue 63

NRC made housing impacts a Category 2 issue because impact magnitude depends on
local conditions that NRC could not predict for all plants at the time of GEIS publication
(NRC 1996). Local conditions that need to be ascertained are: (1) population
categorization as small, medium, or high, (2) applicability of growth control measures,
(3) the size and growth rate of the housing market.

In 10 CFR 51, Subpart A, Appendix B, Table B-1, NRC concluded that impacts to
housing are expected to be of small significance at plants located in medium or high
population areas where growth control measures are not in effect.

In Supplement 1 to Regulatory Guide 4.2 (NRC 2000), Section 4.14.1, NRC states that,
if the conditions related to housing in Table B-1 are met and the number of additional
on-site workers associated with refurbishment for both the license renewal and current
term operation/refueling periods does not exceed the peak workforce estimate of 2,273
persons used for the socioeconomic impact analysis reported in Section 3.7 of NUREG
1437, the finding of “small significance” may be adopted without further analysis.

As described in Section 2.6, CR-3 is located in a medium population area. As noted in
Section 2.8, Land Use Planning, Citrus County is not subject to growth control
measures that limit housing development. As stated in Section 3.4, during peak
refurbishment activities, about 900 refurbishment workers and 1,100 refueling workers
would be on site during the refurbishment period. Therefore, Progress Energy
concludes that impacts to housing availability resulting from refurbishment-related
population growth would be SMALL and would not warrant mitigation.
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4.14.2 HOUSING - LICENSE RENEWAL TERM

NRC

The environmental report must contain “...[a]n assessment of the
impact of the proposed action on housing availability...” 10 CFR
51.53(c)(3)(ii)(1)

“...Housing impacts are expected to be of small significance at plants
located in a medium or high population area and not in an area where
growth control measures that limit housing development are in effect.
Moderate or large housing impacts of the workforce associated with
refurbishment may be associated with plants located in sparsely
populated areas or areas with growth control measures that limit
housing development....” 10 CFR 51, Subpart A, Table B-1, Issue 63

“...[S]mall impacts result when no discernible change in housing
availability occurs, changes in rental rates and housing values are
similar to those occurring statewide, and no housing construction or
conversion occurs....” (NRC 1996)

NRC made housing impacts a Category 2 issue because impact magnitude depends on
local conditions that NRC could not predict for all plants at the time of GEIS publication
(NRC 1996). Local conditions that need to be ascertained are: (1) population
categorization as small, medium, or high and (2) applicability of growth control
measures.

In 10 CFR 51, Subpart A, Appendix B, Table B-1, NRC concluded that impacts to
housing are expected to be of small significance at plants located in medium or high
population areas where growth control measures are not in effect.

Sections 2.6 and 2.8 indicate that CR-3 is located in a medium population area that is
not subject to growth control measures that limit housing development. Using the NRC
regulatory criteria, CR-3 license renewal housing impacts would be expected to be
small. Continued operations could result in housing impacts due to increased staffing.
However, Progress Energy estimates that no additional workers would be needed to
support CR-3 operations during the license renewal term (Section 3.4). Progress
Energy therefore concludes that since there is no increase in staffing, no housing
impacts would be experienced and, therefore, the appropriate characterization of CR-3
license renewal housing impacts is SMALL.
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415 PUBLIC UTILITIES: PUBLIC WATER SUPPLY

4151 PUBLIC WATER SUPPLY — REFURBISHMENT

NRC

The environmental report must contain “...an assessment of the impact
of population increases attributable to the proposed project on the
public water supply.” 10 CFR 51.53(c)(3)(ii)(l)

“...An increased problem with water shortages at some sites may lead
to impacts of moderate significance on public water supply
availability....” 10 CFR 51, Subpart A, Appendix B, Table B-1, Issue 65

“Impacts on public utility services are considered small if little or no
change occurs in the ability to respond to the level of demand and thus
there is no need to add capital facilities. Impacts are considered
moderate if overtaxing of facilities during peak demand periods occurs.
Impacts are considered large if existing service levels (such as quality
of water and sewage treatment) are substantially degraded and
additional capacity is needed to meet ongoing demands for services.”
(NRC 1996)

NRC made public utility impacts a Category 2 issue because an increased problem with
water availability, resulting from pre-existing water shortages, could occur in conjunction
with plant demand and plant-related population growth (NRC 1996). Local information
needed would include: (1) a description of water shortages experienced in the area,
and (2) an assessment of the public water supply system’s available capacity.

NRC'’s analysis of impacts to the public water supply system considered both plant
demand and plant-related population growth demands on local water resources. As
Section 3.4 indicates, Progress Energy estimates that 900 refurbishment workers and
1,100 refueling workers would be attributed to the CR-3 refurbishment project. Though
these two workforce peaks are not expected to overlap, Progress Energy conservatively
combines the peaks for this analysis, for a total of 2,000 workers. Section 2.9.1
describes the public water supply systems in the area, their permitted capacities, and
current demands. The following discussion focuses on impacts of refurbishment on
local public utilities, based on the assumption that CR-3 would add up to 2,000
employees for a period of 74 days.

Plant Demand

Section 2.3 details water resources for the plant. The CREC is not on a municipal water
system. The CREC maintains seven active production groundwater wells located
linearly eastward away from the complex. CR-3 and CREC Units 1 and 2 receive water
from the South Treatment facility. This facility is served by the three most western
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wells, SPW-3, SPW-4, and SPW-5. Wells SPW-3, SPW-4, and SPW-5 are permitted to
withdraw an average of 380,000 gpd, 285,000 gpd, and 285,000 gpd, respectively.
Another well, Well PW-1A/B, provides brackish water for ash processes. Well PW-1A/B
operation is contained in the permit with SPW-3, SPW-4 and SPW-5. The combined
permit allows for a maximum combined pumping of one MGD. The wells are installed in
the Floridan aquifer at depths ranging from 72 to 125 feet.

Plant-related Population Growth

The maximum impact to area public water supplies is calculated using the following
assumptions: (1) all direct jobs would be filled by in-migrating residents; (2) there would
be few to no indirect jobs and the few indirect jobs that would be created would be filled
by workers already residing within the 50-mile radius (because most jobs would be
service-related), (3) the refurbishment work force would reside in the 50-mile radius;
and (4) refurbishment-related workers would not bring families due to the temporary
nature of the refurbishment projects (i.e., 74 days or less).

The impact to the local water supply systems from plant-related population growth can
be determined by calculating the amount of water that would be required by these
individuals. The average American uses about 90 gallons per day for personal use
(EPA 2003). As described above, CR-3 estimates an additional 2,000 employees
(refurbishment and refueling) attributable to refurbishment. The plant-related population
increase could require an additional 180,000 gallons per day (2,000 employees
multiplied by 90 gallons per day) within the 50-mile radius. With the exception of the
Sugarmill Woods Subdivision, a stable year-round community, where temporary
workers are unlikely to stay, there is ample excess capacity in every major water system
in Citrus County (see Table 2-6). Therefore, Progress Energy concludes that impacts
resulting from plant-related population growth to public water supplies would be SMALL,
requiring no additional capacity and not warranting mitigation.
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4.15.2 PUBLIC WATER SUPPLY - LICENSE RENEWAL TERM

NRC

The environmental report must contain “...an assessment of the impact
of population increases attributable to the proposed project on the
public water supply.” 10 CFR 51.53(c)(3)(ii)(l)

“An increased problem with water shortages at some sites may lead to
impacts of moderate significance on public water supply availability.”
10 CFR 51, Subpart A, Appendix B, Table B-1, Issue 65

“Impacts on public utility services are considered small if little or no
change occurs in the ability to respond to the level of demand and thus
there is no need to add capital facilities. Impacts are considered
moderate if overtaxing of facilities during peak demand periods occurs.
Impacts are considered large if existing service levels (such as quality
of water and sewage treatment) are substantially degraded and
additional capacity is needed to meet ongoing demands for services.”
(NRC 1996)

NRC made public utility impacts a Category 2 issue because an increased problem with
water availability, resulting from pre-existing water shortages, could occur in conjunction
with plant demand and plant-related population growth (NRC 1996). Local information
needed would include: (1) a description of water shortages experienced in the area,
and (2) an assessment of the public water supply system’s available capacity.

NRC'’s analysis of impacts to the public water supply system considered both plant
demand and plant-related population growth demands on local water resources. At this
time, CR-3 obtains potable water from three of seven groundwater wells on the plant
site. Plant usage does not stress resource capacity and all but one local public water
supplier have ample capacity (Section 2.9.1 describes the public water supply systems
in the area, their production capacities, and current demands). Progress Energy has
identified no operational changes during the CR-3 license renewal term that would
increase plant water use.

Because Progress Energy has no plans to increase plant groundwater usage or
employment for license renewal purposes, Progress Energy concludes that impacts on
public water supply would be SMALL and not require mitigation.
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416 EDUCATION IMPACTS FROM REFURBISHMENT

NRC

The environmental report must contain “...[a]n assessment of the
impact of the proposed action on...public schools (impacts from
refurbishment activities only) within the vicinity of the plant....” 10 CFR
51.53(c)(3)(ii)(1)

“...Most sites would experience impacts of small significance but larger
impacts are possible depending on site- and project-specific factors....”
10 CFR 51, Subpart A, Table B-1, Issue 66

“...[SImall impacts are associated with project-related enroliment
increases of 3 percent or less. Impacts are considered small if there is
no change in the school systems’ abilities to provide educational
services and if no additional teaching staff or classroom space is
needed. Moderate impacts are generally associated with 4 to 8 percent
increases in enrollment. Impacts are considered moderate if a school
system must increase its teaching staff or classroom space even
slightly to preserve its pre-project level of service....Large impacts are
associated with project-related enroliment increases above 8
percent....” (NRC 1996)

NRC made refurbishment-related impacts to education a Category 2 issue because
site- and project-specific factors determine the significance of impacts (NRC 1996).
Local factors to be ascertained include: (1) project-related enroliment increases and (2)
status of the student/teacher ratio.

Progress Energy estimates that, during the 74-day fall 2009 outage, a peak number of
approximately 900 workers would be engaged in steam generator replacement work,
along with approximately 1,100 workers who would be engaged in normal refueling and
maintenance activities. Based on previous refueling and maintenance outages at CR-
3, workers engaged in refurbishment, refueling, and maintenance activities would not
move their families to the Crystal River area for a project of this duration. Therefore,
Progress Energy estimates that few, if any, children would be relocated to the region,
impacts would be SMALL, and mitigation would not be warranted.
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417 OFFSITE LAND USE

4.17.1 OFFSITE LAND USE - REFURBISHMENT

NRC

The environmental report must contain “...an assessment of the impact
of the proposed action on... land-use... (impacts from refurbishment
activities only) within the vicinity of the plant....” 10 CFR
51.53(c)(3)(ii)(I)

“...Impacts may be of moderate significance at plants in low population
areas....” 10 CFR 51, Subpart A, Appendix B, Table B-1, Issue 68

“...[1]f plant-related population growth is less than 5 percent of the
study area’s total population, off-site land-use changes would be small,
especially if the study area has established patterns of residential and
commercial development, a population density of at least 60 persons
per square mile, and at least one urban area with a population of
100,000 or more within 50 miles....” (NRC 1996)

NRC made impacts to offsite land use as a result of refurbishment activities a Category
2 issue because land-use changes could be considered beneficial by some community
members and adverse by others. Local conditions to be ascertained include: (1) plant-
related population growth, (2) patterns of residential and commercial development, and
(3) proximity to an urban area with a population of at least 100,000 (NRC 1996).

In Supplement 1 to Regulatory Guide 4.2 (NRC 2000), Section 4.17.1, NRC states that
impacts to off-site land use result when the development pressures resulting from the
project-related population increases result in changes to local land use and
development patterns. Further, NRC states that, if the following three conditions are
met, the effects of refurbishment-related population growth on land use and
development patterns will be small, and no further analysis is needed.

1. Project-related population growth (including direct and indirect workers and their
families), when added to other anticipated or reasonably foreseeable population
growth, would not increase existing area population by more than 5 percent.

2. The project area has established development patterns. Established
development patterns are indicated if the community has established land use
controls or infrastructure in place to support reasonably foreseeable
development.

3. The project area is not extremely isolated or sparsely populated. Extreme
isolation is indicated if the area is more than 50 miles from the nearest urban
area with a population of 100,000 or more; sparsely populated is indicated if the
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population density is less than 60 persons per square mile within a 20-mile radius
from the plant.

As stated in Section 2.6, Demography, the 2000 population within a 50-mile radius was
825,847 and the 2000 population within a 20-mile radius was 89,491. Citrus County’s
2000 population was 118,085.

As stated in Section 3.4, a conservative maximum of 2,000 workers would migrate into
the 50-mile region for the CR-3 refurbishment and refueling project. Due to the short
duration of the project, 74 days, there would be few to no indirect jobs created as a
result of spending by the 2,000 workers. Also, few to no workers would relocate family
members for the same reason. Therefore, the population increase attributed to the
refurbishment project would be a maximum of 2,000. A 2,000 person increase in the
2000 population of the 50-mile region would result in a 0.2 percent population increase.
A 2,000 person increase in the 2000 population of Citrus County would resultin a 1.7
percent population increase.

Based on the residential distribution of the current operations workforce and the
geographical location of the CREC, Citrus County is where the greatest percentage of
refurbishment and refueling workers would be expected to temporarily reside. As stated
in Section 2.8, Citrus County has a comprehensive plan and land development
regulations to guide development. These tools, however, do not formally control
growth. Also, according to the land use plan, the County has established patterns of
residential and commercial development.

As stated in Section 2.6, Demography, CR-3 is located in a medium population area.
Within the 50-mile radius, the 2000 population density was 170 persons per square
mile. Within the 20-mile radius, the population density was 125 persons per square
mile. Although there are no cities with a population over 100,000 within a 50-mile
radius, there are several Census County Divisions (CCDs) that have populations
exceeding 100,000. A CCD is a subdivision of a county that is a relatively permanent
statistical area established cooperatively by the USCB and state and local government
authorities. It is used for presenting decennial census statistics in those states that do
not have well-defined and stable minor civil divisions that serve as local governments
(USCB 2008). Two notable CCDs that fall within 50 miles of the CREC are the Ocala
and the New Port Richey CCDs. Also, two cities with populations greater than 100,000
lay just outside of the 50-mile radius; Gainesville and Tampa.

Therefore, because project-related population increases are less than five percent of
the 50-mile radius and Citrus County populations, there are established development
patterns in Citrus County, and the project area has population densities of 125 persons
per square miles or more and is not extremely isolated, Progress Energy concludes that
impacts to off-site land use resulting from refurbishment would be SMALL and would not
warrant mitigation.
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4.17.2 OFFSITE LAND USE - LICENSE RENEWAL TERM

NRC

The environmental report must contain “...an assessment of the impact
of the proposed action on ...land-use...within the vicinity of the plant...”
10 CFR 51.53(c)(3)(ii)(I)

“Significant changes in land use may be associated with population and
tax revenue changes resulting from license renewal.” 10 CFR 51,
Subpart A, Appendix B, Table B-1, Issue 69

“...[1]f plant-related population growth is less than five percent of the
study area’s total population, off-site land-use changes would be
small...” (NRC 1996, Section 3.7.5)

“If the plant’s tax payments are projected to be small, relative to the
community’s total revenue, new tax-driven land-use changes during the
plant’s license renewal term would be small, especially where the
community has pre-established patterns of development and has
provided adequate public services to support and guide development.”
(NRC 1996, Section 4.7.4.1)

NRC made impacts to offsite land use during the license renewal term a Category 2
issue, because land-use changes may be perceived as beneficial by some community
members and detrimental by others. Therefore, NRC could not assess the potential
significance of site-specific offsite land-use impacts (NRC 1996, Section 4.7.4.2). Site-
specific factors to consider in an assessment of land-use impacts include: (1) the size
of plant-related population growth compared to the area’s total population, (2) the size
of the plant’s tax payments relative to the community’s total revenue, (3) the nature of
the community’s existing land-use pattern, and (4) the extent to which the community
already has public services in place to support and guide development.

The GEIS presents an analysis of offsite land use for the renewal term that is
characterized by two components: population-driven and tax-driven impacts (NRC
1996, Section 4.7.4.1).

Population-Related Impacts

Based on the GEIS case-study analysis, NRC concluded that all new population-driven
land-use changes during the license renewal term at all nuclear plants would be small.
Population growth caused by license renewal would represent a much smaller
“percentage of the local area’s” total population than the percent change represented by
operations-related growth (NRC 1996, Section 4.7.4.2). Progress Energy agrees with
the NRC conclusion that population-driven land use impacts would be SMALL.

Mitigation would not be warranted.
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Tax-Revenue-Related Impacts

Determining tax-revenue-related land use impacts is a two-step process. First, the
significance of the plant’s tax payments on taxing jurisdictions’ tax revenues is
evaluated. Then, the impact of the tax contribution on land use within the taxing
jurisdiction’s boundaries is assessed.

Tax Payment Significance

NRC has determined that the significance of tax payments as a source of local
government revenue would be large if the payments are greater than 20 percent of
revenue, moderate if the payments are between 10 and 20 percent of revenue, and
small if the payments are less than 10 percent of revenue (NRC 1996).

Land Use Significance
NRC defined the magnitude of land-use changes as follows (NRC 1996):

Small - very little new development and minimal changes to an area’s
land-use pattern.

Moderate - considerable new development and some changes to land-use
pattern.

Large - large-scale new development and major changes in land-use
pattern.

NRC further determined that, “...[l]f the plant’s tax payments are projected to be small
relative to the community’s total revenue, new tax-driven land-use changes during the
plant’s license renewal term would be small, especially where the community has
preestablished patterns of development and has provided adequate public services to
support and guide development (NRC 1996).

CR-3 Tax Impacts

Table 2-4 provides a comparison of tax payments made by CR-3 to Citrus County and
the County’s annual property tax revenues. For the three-year period from 2005
through 2007, CR-3’s property tax payments represented 4.7 to 5.4 percent of the
County’s annual property tax revenues. Using NRC'’s criteria, CR-3’s tax payments are
of small significance to Citrus County.

CR-3 Land Use Impacts

As stated in Section 2.8, Citrus County has been experiencing an increase in population
over the last several decades which has been largely attributed, by local officials, to an
influx of retirees and a growing tourism industry. These two segments of the economy
have led to the expansion of the construction, wholesale and retail trade, and service
sectors. Although much of the County is still rural in nature and a large percentage of
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the land is undeveloped, the County is experiencing developmental growth, as is
evidenced by a decrease in vacant and agricultural land and an increase in residential
land.

As noted earlier, in Section 2.8, the Citrus County Comprehensive Plan characterizes
the overall land use pattern in the County as “suburban sprawl.” Residential and
commercial developments, as well as other land uses, are sporadically located
throughout the County. Citrus County uses a comprehensive land use plan and land
development regulations (Citrus County Land Development Code) to guide
development. For example, the County employs housing density limits to encourage
growth in areas where public facilities, such as water and sewer systems, exist or are
scheduled to be built in the future and to promote the preservation of the communities’
natural resources. The County has no formal growth control measures, however.

Conclusion

CR-3’s property taxes account for less than 10 percent of Citrus County's property tax
revenues, below the lowest NRC significance level of 10 percent for taxes. As such,
CR-3 has been and would likely continue a minor source of tax revenue for Citrus
County. Progress Energy views the continued operation of CR-3 as a benefit to Citrus
County through direct and indirect salaries and tax contributions to the County’s
economy.

Land use changes over the past several decades have been largely attributed to an
influx of retirees and a growing tourism industry. The nuclear plant's presence is not
expected to directly attract support industries and commercial development or to
encourage or deter residential development. Because population growth related to the
license renewal of CR-3 is expected to be small and there would be no new tax impacts
to Citrus County land use, the renewal of CR-3’s license would have a continued
SMALL but beneficial impact on Citrus County. Therefore, mitigation would not be
warranted.
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418 TRANSPORTATION

4.18.1 TRANSPORTATION - REFURBISHMENT

NRC

The environmental report must “...assess the impact of highway traffic
generated by the proposed project on the level of service of local
highways during periods of license renewal refurbishment activities and
during the term of the renewed license.” 10 CFR 51.53(c)(3)(ii)(J)

“Transportation impacts...are generally expected to be of small
significance. However, the increase in traffic associated with the
additional workers and local road and traffic control conditions may
lead to impacts of moderate or large significance at some sites.” 10
CFR 51, Subpart A, Appendix B, Table B-1, Issue 70

“Small impacts would be associated with a free flowing traffic stream
where users are unaffected by the presence of other users (level of
service A) or stable flow in which the freedom to select speed is
unaffected but the freedom to maneuver is slightly diminished (level of
service B).” (NRC 1996)

NRC made impacts to transportation a Category 2 issue because impact significance is
determined primarily by road conditions existing at the time of refurbishment, which
NRC could not forecast for all facilities (NRC 1996). Local road conditions to be
ascertained are: (1) level of service conditions, and (2) incremental increases in traffic
associated with refurbishment activities and license renewal staff.

The following discussion focuses on impacts of refurbishment on transportation. In the
GEIS, NRC used the Transportation Research Board’s level of service (LOS) definitions
to assess significance levels of transportation impacts. LOS is a qualitative measure
describing operational conditions within a traffic stream and their perception by
motorists (NRC 1996). Section 2.9.2 discusses employee access routes to the CR-3
plant, and Table 2-7 presents average annual daily traffic (AADT) counts and LOS
determinations for roads in the vicinity of CR-3. Progress Energy estimates that a peak
number of approximately 900 workers will be engaged in the steam generator
replacement work, followed by approximately 1,100 workers who would be engaged in
the normal refueling and maintenance activities. The expected duration of the outage is
74 days, lasting from September 26 through December 9, 2009.

The maximum impact to area transportation was analyzed using the following
assumptions: (1) all direct jobs will be filled by in-migrating residents; (2) because of the
short duration of the project, there will be few to no indirect jobs created, (3) the greatest
percentage of the refurbishment and refueling workers are expected to reside in Citrus
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County, and (4) each new direct job created will represent one additional vehicle on the
area roadways.

During the refurbishment and refueling outage, outage workers would park at the
Crystal River Mall on US 19, less than 4 miles south of the intersection of US 19 with
West Power Line Street, the main access road to the CR-3 site. Buses would then
transport the outage workers to the CR-3 site. Therefore, most transportation impacts
would be caused by the refurbishment and refueling workforce commuting to the Crystal
River Mall. Excluding the normal CREC workforce (permanent employees) and buses,
delivery trucks and service vehicles would be the only vehicles commuting directly to
the CR-3 site.

With the exception of a portion of US 19 south of the City of Crystal River (LOS
determination of C), all roads in the vicinity of the plant currently have LOS
determinations of A or B. The addition of 2,000 workforce vehicles, along with a small
number of delivery trucks and service vehicles on area roads would not significantly
impact traffic flow because in most cases, the additional number of vehicles on the road
from refurbishment and refueling activities will result in a small increase in daily traffic
based on AADT numbers (Table 2-7). Assuming that the majority of the refurbishment
and refueling workforce will reside in Citrus County, the workers would be commuting to
the Crystal River Mall on larger roads that could handle the increase in traffic without
experiencing a change in the LOS determination.

Progress Energy concludes that impacts to the overall transportation system would be
SMALL, due in part to the mitigation plan to bus workers from the Crystal River Mall.
The location of the mall will restrict commuter traffic to larger roads (US Highways,
“‘numbered” state roads and highways) near the City of Crystal River instead of
congesting smaller (county) roads near the CR-3 plant entrance. In addition, any
increase in traffic on local roads will be temporary, given the short duration of the
refurbishment period (74 days).
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4.18.2 TRANSPORTATION - LICENSE RENEWAL TERM

NRC

The environmental report must “...assess the impact of highway traffic
generated by the proposed project on the level of service of local
highways during periods of license renewal refurbishment activities and
during the term of the renewed license.” 10 CFR 51.53(c)(3)(ii)(J)

“Transportation impacts...are generally expected to be of small
significance. However, the increase in traffic associated with the
additional workers and local road and traffic control conditions may
lead to impacts of moderate or large significance at some sites.” 10
CFR 51, Subpart A, Appendix B, Table B-1, Issue 70

“Small impacts would be associated with a free flowing traffic stream
where users are unaffected by the presence of other users (level of
service A) or stable flow in which the freedom to select speed is
unaffected but the freedom to maneuver is slightly diminished (level of
service B).” (NRC 1996)

NRC made impacts to transportation a Category 2 issue because impact significance is
determined primarily by road conditions existing at the time of the project, which NRC
could not forecast for all facilities (NRC 1996). Local road conditions to be ascertained
are: (1) level of service conditions, and (2) incremental increases in traffic associated
with refurbishment activities and license renewal staff.

As described in Section 3.4, no additional license renewal employment increment is
expected. Therefore, Progress Energy expects license-renewal impacts to
transportation to be SMALL and believes no mitigation would be necessary.
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419  HISTORIC AND ARCHAEOLOGICAL RESOURCES

4.19.1 HISTORIC AND ARCHAEOLOGICAL RESOURCES — REFURBISHMENT

NRC

The environmental report must contain an assessment of “...whether
any historic or archaeological properties will be affected by the
proposed project.” 10 CFR 51.53(c)(3)(ii)(K)

“Generally, plant refurbishment and continued operation are expected
to have no more than small adverse impacts on historic and
archaeological resources. However, the National Historic Preservation
Act requires the Federal agency to consult with the State Historic
Preservation Officer to determine whether there are properties present
that require protection.” 10 CFR 51, Subpart A, Appendix B, Table B-1,
Issue 71

“Sites are considered to have small impacts to historic and
archaeological resources if (1) the State Historic Preservation Officer
(SHPO) identifies no significant resources on or near the site; or (2) the
SHPO identifies (or has previously identified) significant historic
resources but determines they would not be affected by plant
refurbishment, transmission lines, and license-renewal term operations
and there are no complaints from the affected public about altered
historic character; and (3) if the conditions associated with moderate
impacts do not occur.” (NRC 1996)

NRC made impacts of license renewal (refurbishment) to historic and archaeological
resources a Category 2 issue, because determinations of impacts to historic and
archaeological resources are site-specific in nature and the National Historic
Preservation Act mandates that impacts must be determined through consultation with
the State Historic Preservation Officer (NRC 1996).

Section 3.2 describes planned refurbishment activities, which would be associated with
steam generator replacement in late-fall 2009. Steam generators would be transported
by rail to the Crystal River site and moved to the containment building by a large, multi-
axle, all-terrain transporter (“crawler”). The transporter would move approximately one-
quarter mile across a developed portion of the site. The area through which the
transporter would move was heavily altered during construction of the CREC and is
surrounded by roads, parking areas, railroad tracks and other infrastructure. Most
natural vegetation in the area has been removed, and replaced with either graveled
areas or turf grasses. Because the area was cleared and graded during construction of
Crystal River Units 1, 2, and 3, and because moving the steam generators to the
containment building would require no land disturbance, doing so would have no impact
on the area’s archaeological or historic resources.
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A mausoleum would be built in the general vicinity of the existing Temporary Assembly
Building, which is approximately 1,100 feet east of the CR-3 containment building, to
house the old steam generators, once they have been removed. This area was cleared
and graded during original plant construction, and has been dedicated to industrial use
for many years. Construction of the mausoleum would therefore have no effect on
archaeological or historic resources.

Current plans call for the establishment of a materials storage area and concrete batch
plant approximately 1,800 feet north-northeast of the CR-3 containment building and a
construction laydown area approximately 1,200 feet east-northeast of the CR-3
containment building. Both of these areas are in the central, developed portion of the
Crystal River site, an area heavily altered (filled and/or graded) during site construction.
Therefore their use as storage and laydown areas during the steam generator
replacement project would have no effect on archaeological or historic resources.

Several temporary buildings could be erected (or trailers brought on site) to provide
office space for construction contractors, but they would be placed in previously-
disturbed areas. No road improvements would be required because the steam
generators would arrive by rail and be offloaded to an all-terrain, multi-axle transporter
capable of traveling on existing site roads and across vacant areas without doing any
damage. Additional construction personnel and additional traffic on area roadways and
associated with the steam generator replacement project are not expected to impact
archaeological or historical sites in the area.

In late 2004, Progress Energy issued formal guidelines (“Archaeological and Cultural
Resources”) for the protection of both previously-identified and heretofore-undiscovered
archaeological and cultural resources that could be affected by land-disturbing activities
(Progress Energy 2004). These guidelines, which are part of Progress Energy’s
Environmental Compliance Manual, outline responsibilities of Progress Energy
employees and contractors engaged in land-disturbing activities, such as the
construction or expansion of power plants, substations, and transmission lines. The
guidelines also designate an organization (Environmental Services Section) within
Energy Supply and an organization (Environmental Health and Safety) within Energy
Delivery that is responsible for consulting with the State Historic Preservation Office if a
cultural site (e.g., a cemetery) is known to be near an area to be disturbed for
construction or if cultural artifacts (e.g., spear points or pottery sherds) are discovered
once construction has begun.

Based on the current plans and schedule, replacement of CR-3 steam generators would
have little potential for disturbing, uncovering, or harming cultural artifacts. All planned
refurbishment activities would take place in an industrial setting, in areas previously
disturbed by construction and operation of the Crystal River Energy Complex and
associated transmission infrastructure. Therefore, Progress Energy concludes that
refurbishment activities would not impact cultural resources and no mitigation measures

would be warranted beyond those prescribed in the company’s “Archaeological and
Cultural Resources” procedure, discussed previously.
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Progress Energy has written the Director of the Division of Historical Resources,
Florida’s State Historic Preservation Officer (SHPO), to solicit the Division’s concerns
regarding impacts to cultural resources from refurbishment or license renewal activities.
This letter is included as Attachment D.
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4.19.2 HISTORIC AND ARCHAEOLOGICAL RESOURCES - LICENSE RENEWAL
TERM

NRC

The environmental report must contain an assessment of “...whether
any historic or archaeological properties will be affected by the
proposed project.” 10 CFR 51.53(c)(3)(ii)(K)

“Generally, plant refurbishment and continued operation are expected
to have no more than small adverse impacts on historic and
archaeological resources. However, the National Historic Preservation
Act requires the Federal agency to consult with the State Historic
Preservation Officer to determine whether there are properties present
that require protection.” 10 CFR 51, Subpart A, Appendix B, Table B-1,
Issue 71

“Sites are considered to have small impacts to historic and
archaeological resources if (1) the State Historic Preservation Officer
(SHPO) identifies no significant resources on or near the site; or (2) the
SHPO identifies (or has previously identified) significant historic
resources but determines they would not be affected by plant
refurbishment, transmission lines, and license-renewal term operations
and there are no complaints from the affected public about altered
historic character; and (3) if the conditions associated with moderate
impacts do not occur.” (NRC 1996, Section 3.7.7)

NRC made impacts to historic and archaeological resources a Category 2 issue,
because determinations of impacts to historic and archaeological resources are site-
specific in nature and the National Historic Preservation Act mandates that impacts
must be determined through consultation with the State Historic Preservation Officer
(NRC 1996).

As discussed in Section 2.11, the Final Environmental Statement (FES) for CR-3 listed
two properties on the National Register of Historic Places (National Register) that were
within the vicinity of the CR-3. The National Register sites were: the Crystal River
Indian Mounds and the Yulee Sugar Mill ruins at Homosassa Springs. Additionally,
Florida Power Corporation funded an archaeological survey of the Crystal River Energy
Complex and environs in 1972. The survey was conducted by archaeologists from the
Bureau of Historic Sites and Properties, Florida Division of Archives, History, and
Records Management. Survey results indicated that there were 20 archaeological sites
on the Crystal River Energy Complex site and an additional 23 sites within a five-mile
radius. After conferring with the Advisory Council on Historic Preservation, the United
States Department of the Interior, and the Florida Division of Archives, the AEC
concluded that the construction and operation of CR-3 would not alter any cultural
resources in the area (Section 2.11).
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Also discussed in Section 2.11, the National Register of Historic Places listed 8
properties in Citrus County in 2008. Of these 8 locations, 3 fall within a 6 mile radius of
CR-3. Additionally, the Department of the Interior listed 1 property that is currently
determined eligible for listing (DOE) on the National Register of Historic Places in Citrus
County. This property does not fall within a 6 mile radius of CR-3.

Progress Energy is not aware of any historic or archaeological resources that have
been affected to date by CR-3 operations, including operation and maintenance of
transmission lines. Progress Energy has no plans to change transmission line
inspection and maintenance practices or right-of-way vegetation management practices
over the license renewal term. Based on the fact that current practices are not
expected to change significantly, Progress Energy concludes that operation of these
same generation and transmission facilities over the license renewal term would not
impact cultural resources; hence, no mitigation would be warranted.

Because Progress Energy is aware of the potential for the discovery of cultural
resources during land-disturbing activities at its facilities and along its transmission line
corridors, it has developed a corporate procedure (“Archaeological and Cultural
Resources,” EVC-SUBS-00105) that protects cultural resources at all Progress Energy-
managed facilities and has instituted those procedures at CR-3. Because Progress
Energy has no plans to construct new license renewal related facilities at CR-3 during
the license renewal term (with the exception of the mausoleum described in Section
4.19.1) and because the policies and procedures established in the “Archaeological and
Cultural Resources” procedure should protect any resources that have been previously
identified or inadvertently discovered, Progress Energy concludes that operation of
generation and transmission facilities over the license renewal term would not impact
cultural resources; hence, no mitigation measures would be warranted beyond those
prescribed in Progress Energy’s “Archaeological and Cultural Resources” procedure.

Progress Energy has written the Director of the Division of Historical Resources,
Florida’s State Historic Preservation Officer (SHPO), to solicit the Division’s concerns
regarding impacts to cultural resources from refurbishment or license renewal activities.
This letter is included as Attachment D.
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420 SEVERE ACCIDENT MITIGATION ALTERNATIVES

NRC

The environmental report must contain a consideration of alternatives
to mitigate severe accidents “...if the staff has not previously
considered severe accident mitigation alternatives for the applicant’s
plant in an environmental impact statement or related supplement or in
an environment assessment...” 10 CFR 51.53(c)(3)(ii)(L)

“...The probability weighted consequences of atmospheric releases,
fallout onto open bodies of water, releases to ground water, and
societal and economic impacts from severe accidents are small for all
plants. However, alternatives to mitigate severe accidents must be
considered for all plants that have not considered such alternatives....”
10 CFR 51, Subpart A, Appendix B, Table B-1, Issue 76

Section 4.20 summarizes the Progress Energy analysis of alternative ways to mitigate
the impacts of severe accidents. Attachment E provides a detailed description of the
severe accident mitigation alternatives (SAMA) analysis.

The term “accident” refers to any unintentional event (i.e., outside the normal or
expected plant operation envelope) that results in the release or a potential for release
of radioactive material to the environment. NRC categorizes accidents as “design
basis” or “severe.” Design basis accidents are those for which the risk is great enough
that NRC requires plant design and construction to prevent unacceptable accident
consequences. Severe accidents are those that NRC considers too unlikely to warrant
design controls.

NRC concluded in its license renewal rulemaking that the unmitigated environmental
impacts from severe accidents met its Category 1 criteria. However, NRC made
consideration of mitigation alternatives a Category 2 issue because not all plants had
completed ongoing regulatory programs related to mitigation (e.g., individual plant
examinations and accident management). Site-specific information to be presented in
the license renewal environmental report includes: (1) potential SAMAs; (2) benéefits,
costs, and net value of implementing potential SAMAS; and (3) sensitivity of analysis to
changes in key underlying assumptions.

Progress Energy maintains a probabilistic safety assessment model to use in evaluating
the most significant risks of radiological release from CR-3 fuel assemblies and escape
from the reactor coolant system into the containment structure. For the SAMA analysis,
Progress Energy used the model output as input to an NRC-approved model that
calculates economic costs and dose to the public from hypothesized releases from the
containment structure into the environment (Attachment E). Then, using NRC
regulatory analysis techniques, Progress Energy calculated the monetary value of the
unmitigated CR-3 severe accident risk. The result represents the monetary value of the
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base risk of dose to the public and worker, offsite and onsite economic impacts, and
replacement power. This value became a cost/benefit-screening tool for potential
SAMAs; a SAMA whose cost of implementation exceeded the base risk value could be
rejected as being not cost-beneficial.

CR-3 used industry and CR-3-specific information to create a list of approximately 25
SAMAs for consideration. Progress Energy analyzed this list and screened out SAMAs
that would not apply to the CR-3 design or that were deemed not cost beneficial based
on their implementation costs and perceived dose benefits. Progress Energy prepared
cost estimates for the remaining SAMAs and used the base risk value compared with
estimated risk benefits via PRA modeling techniques to screen out SAMAs that would
not be cost-beneficial.

Progress Energy calculated the risk reduction that would be attributable to each
remaining candidate SAMA (assuming SAMA implementation) and re-quantified the risk
value. The difference between the base risk value and the SAMA-reduced risk value
became the averted risk, or the value of implementing the SAMA. Progress Energy
used this information in conjunction with the cost estimates for implementing each
SAMA to perform a detailed cost/benefit comparison.

Progress Energy performed additional analyses to evaluate how the SAMA analysis
would change if certain key parameters were changed, including re-assessing the cost
benefit calculations using the 95th percentile level of the failure probability distributions.
The results of the uncertainty analysis are discussed in Attachment E, Section E.7.

Based on the results of this SAMA analysis, one of the SAMAs has a positive net value:
* SAMA 34: Improve Procedures for Manual Operation of EFW Valves

However, when the 95th percentile PRA results are considered, the following
(additional) three SAMAs become cost beneficial:

* SAMA 10: Proceduralize additional responses to MUV-23, MUV-24, MUV-25, and
MUV-26 Failures

* SAMA 51: Upgrade or Improve Engineering Analysis to Qualify the EFIC Cabinets to
a Higher Temperature

* SAMA 49: Upgrade Fire Barriers in Battery Charger Room 3A

While these results are believed to accurately reflect potential areas for improvement at
CR-3, Progress Energy notes that this analysis should not necessarily be considered a
formal disposition of these proposed changes, as other engineering reviews are
necessary to determine the ultimate resolution. Progress Energy will consider the four
SAMAs using the appropriate CR-3 design process.
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TABLE 41
RESULTS OF INDUCED CURRENT ANALYSIS
Maximum
Induced Current
Transmission Line Voltage (kV) (milliamperes)
Lake Tarpon 500 4.5
Central Florida 500 4.9

Source: TtNUS 2008b
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5.0 ASSESSMENT OF NEW AND SIGNIFICANT INFORMATION
5.1 DISCUSSION

NRC

“...The environmental report must contain any new and significant
information regarding the environmental impacts of license renewal of
which the applicant is aware.” 10 CFR 51.53(c)(3)(iv)

The U.S. Nuclear Regulatory Commission (NRC) licenses the operation of domestic
nuclear power plants and provides for license renewal, requiring a license renewal
application that includes an environmental report (10 CFR 54.23). NRC regulations,
10 CFR 51, prescribe the environmental report content and identify the specific
analyses the applicant must perform. In an effort to streamline the environmental
review, NRC has resolved most of the environmental issues generically and only
requires an applicant’s analysis of the remaining issues.

While NRC regulations do not require an applicant’s environmental report to contain
analyses of the impacts of those environmental issues that have been generically
resolved [10 CFR 51.53(c)(3)(i)], the regulations do require that an applicant identify any
new and significant information of which the applicant is aware [10 CFR 51.53(c)(3)(iv)].
The purpose of this requirement is to alert NRC staff to such information, so the staff
can determine whether to seek the Commission’s approval to waive or suspend
application of the rule with respect to the affected generic analysis. NRC has explicitly
indicated, however, that an applicant is not required to perform a site-specific validation
of Generic Environmental Impact Statement for License Renewal of Nuclear Plants
(GEIS) conclusions (NRC 1996).

Progress Energy expects that new and significant information would include:

+ Information that identifies a significant environmental issue not covered in the GEIS
and codified in the regulation, or

* Information that was not covered in the GEIS analyses and that leads to an impact
finding different from that codified in the regulation.

NRC does not specifically define the term “significant.” For the purpose of its review,
Progress Energy used guidance available in Council on Environmental Quality (CEQ)
regulations. The National Environmental Policy Act authorizes CEQ to establish
implementing regulations for federal agency use. NRC requires license renewal
applicants to provide NRC with input, in the form of an environmental report, that NRC
will use to meet National Environmental Policy Act requirements as they apply to license
renewal (10 CFR 51.10). CEQ guidance provides that federal agencies should prepare
environmental impact statements for actions that would significantly affect the
environment (40 CFR 1502.3), focus on significant environmental issues
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(40 CFR 1502.1), and eliminate from detailed study issues that are not significant

[40 CFR 1501.7(a)(3)]. The CEQ guidance includes a lengthy definition of “significantly”
that requires consideration of the context of the action and the intensity or severity of
the impact(s) (40 CFR 1508.27). Progress Energy expects that moderate or large
impacts, as defined by NRC, would be significant. Chapter 4 presents the NRC
definitions of “moderate” and “large” impacts.

The new and significant assessment that Progress Energy conducted during
preparation of this license renewal application included: (1) interviews with Progress
Energy subject experts on the validity of the conclusions in the GEIS as they relate to
Crystal River Unit 3 (CR-3), (2) an extensive review of documents related to
environmental issues at CR-3, and (3) correspondence with state and federal agencies
to determine if the agencies had concerns not addressed in the GEIS. Progress Energy
notes that state and federal regulatory agencies routinely inspect CR-3 facilities and
records as part of their oversight of the plant and its operation and to ensure that permit
conditions are met. These inspections (and less frequent permit reviews) have
identified no new and significant information.

Progress Energy is aware of no new and significant information regarding the
environmental impacts of CR-3 license renewal.
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6.0 SUMMARY OF LICENSE RENEWAL IMPACTS AND MITIGATING ACTIONS
6.1 LICENSE RENEWAL IMPACTS

Progress Energy has reviewed the environmental impacts of renewing the Crystal River
Unit 3 (CR-3) operating license and has concluded that impacts would be small and
would not require mitigation. This environmental report documents the basis for
Progress Energy’s conclusion. Chapter 4 incorporates by reference U.S. Nuclear
Regulatory Commission (NRC) findings for the 64 Category 1 issues that apply to CR-3,
all of which have impacts that are small (Table A-1). The rest of Chapter 4 analyzes
Category 2 issues, all of which are either not applicable or have impacts that would be
small. Table 6-1 identifies the impacts that CR-3 license renewal would have on
resources associated with Category 2 issues.
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6.2 MITIGATION

NRC

“The report must contain a consideration of alternatives for reducing
adverse impacts...for all Category 2 license renewal issues...” 10 CFR
51.53(c)(3)(iii)

“The environmental report shall include an analysis that considers and
balances...alternatives available for reducing or avoiding adverse
environmental effects...” 10 CFR 51.45(c) as incorporated by 10 CFR
51.53(c)(2) and 10 CFR 51.45(c)

Impacts of license renewal are small and would not require mitigation. Current
operations include monitoring activities that would continue during the license renewal
term. Progress Energy performs routine monitoring to ensure the safety of workers, the
public, and the environment. These activities include the biological monitoring program,
radiological environmental monitoring program, air monitoring, effluent chemistry
monitoring, and effluent toxicity testing. These monitoring programs ensure that the
plant’s permitted emissions and discharges are within regulatory limits and any unusual
or off-normal emissions/discharges would be quickly detected, mitigating potential
impacts.
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6.3 UNAVOIDABLE ADVERSE IMPACTS

NRC

The environmental report shall discuss any “...adverse environmental
effects which cannot be avoided should the proposal be
implemented...” 10 CFR 51.45(b)(2) as adopted by 10 CFR 51.53(c)(2)

This environmental report adopts by reference NRC findings for applicable Category 1
issues, including discussions of any unavoidable adverse impacts (Table A-1).
Progress Energy examined 21 Category 2 issues and identified the following
unavoidable adverse impacts of license renewal:

* Waste heat from operation of Crystal River Units 1, 2, and 3 is discharged to the Gulf
of Mexico.

* Adult and juvenile fish are impinged on the traveling screens at the CR-3 cooling
water intake structure.

* Larval fish are entrained at the CR-3 cooling water intake structure.

* Procedures for the disposal of solid, radioactive, and mixed wastes are intended to
reduce adverse impacts from these sources to acceptably low levels. A small impact
will be present as long as the plant is in operation. Solid radioactive wastes are a
product of plant operations and long-term disposal of these materials must be
considered.

* Operation of CR-3 results in a very small increase in radioactivity in the air and water.
However, fluctuations in natural background radiation may be expected to exceed the
small incremental increase in dose to the local population. Operation of CR-3 also
establishes a very low probability risk of accidental radiation exposure to inhabitants
of the area.
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6.4 IRREVERSIBLE AND IRRETRIEVABLE RESOURCE COMMITMENTS

NRC

The environmental report shall discuss any “...irreversible and
irretrievable commitments of resources which would be involved in the
proposed action should it be implemented...” 10 CFR 51.45(b)(5) as
adopted by 10 CFR 51.53(c)(2)

Continued operation of CR-3 for the license renewal term will result in irreversible and
irretrievable resource commitments, including the following:

nuclear fuel, which is used in the reactor and is converted to radioactive waste;

land required to dispose of spent nuclear fuel, low-level radioactive wastes generated
as a result of plant operations; and sanitary wastes generated from normal industrial
operations;

elemental materials that will become radioactive; and

materials used for the normal industrial operations of the plant that cannot be
recovered or recycled or that are consumed or reduced to unrecoverable forms.
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6.5 SHORT-TERM USE VERSUS LONG-TERM PRODUCTIVITY OF THE
ENVIRONMENT

NRC

The environmental report shall discuss the “...relationship between
local short-term uses of man’s environment and the maintenance and
enhancement of long-term productivity...” 10 CFR 51.45(b)(4) as
adopted by 10 CFR 51.53(c)(2)

The current balance between short-term use and long-term productivity at the CR-3 site
was established with the decision to construct the plant. The Final Environmental
Statement related to the proposed Crystal River Unit 3 (AEC 1973) evaluated the
impacts of (completing) construction and operation of CR-3 at a site previously
dedicated to two fossil-fueled power plants. Because this was a previously-disturbed
site already committed to industrial use, the amount of marsh- and forestland converted
to industrial use was relatively small, much less than it would have been at a greenfield
site. Likewise, the 500 kV transmission lines built to connect CR-3 to the regional grid
were routed along existing rights-of-way, greatly reducing the amount of offsite land
disturbed. As discussed in Section 3.1, it was necessary to excavate an area for the
primary nuclear facilities (reactor building, auxiliary building, turbine building) and to
extend the intake and discharge canals to accommodate the new nuclear unit.
Otherwise, disturbance of the site and natural areas adjacent to the site was kept to a
minimum.

After decommissioning, many environmental disturbances would cease and some
restoration of the natural habitat would occur. Thus, the “trade-off” between the
production of electricity and changes in the local environment is reversible to some
extent.

Experience with other experimental, developmental, and commercial nuclear plants has
demonstrated the feasibility of decommissioning and dismantling such plants sufficiently
to restore a site to its former use. The degree of dismantlement will take into account
the intended new use of the site and a balance among health and safety considerations,
salvage values, and environmental impact. However, decisions on the ultimate
disposition of these lands have not yet been made. Continued operation for an
additional 20 years would not increase the short-term productivity impacts described
here.
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TABLE 6-1

ENVIRONMENTAL IMPACTS RELATED TO
LICENSE RENEWAL AT CR-3

No. Issue Environmental Impact
Surface Water Quality, Hydrology, and Use (for all plants)
13 Water use conflicts (plants None. This issue does not apply because CR-3 does not use

with cooling ponds or cooling
towers using makeup water
from a small river with low
flow)

cooling ponds or cooling towers that withdraw makeup water
from a small river.

Aquatic Ecology (for plants with once-through and cooling pond heat dissipation systems)

25 Entrainment of fish and Small. Crystal River's NPDES permit (which requires seasonal

shellfish in early life stages flow restrictions and stock enhancement/replacement)
constitutes compliance with CWA Section 316(b). These
mitigation measures greatly reduce impact of cooling system
operation.

26 Impingement of fish and Small. Crystal River's NPDES permit (which requires seasonal
shellfish flow restrictions and stock enhancement/replacement)

constitutes compliance with CWA Section 316(b). These
mitigation measures greatly reduce impact of cooling system
operation.

27 Heat shock Small. Crystal River has a CWA Section 316(a) variance,
alternative thermal limitations based on studies that showed
thermal impacts were localized. Plant uses helper cooling
towers as necessary to ensure discharge temperatures are
below those known to harm important marine organisms.

Groundwater Use and Quality

33 Groundwater use conflicts Small. Groundwater drawdown through the current license term
(potable and service water, is expected to be 0.4 foot at the CREC property boundary, with
and dewatering; plants that no additional drawdown during the license renewal term.
use > 100 gpm)

34 Groundwater use conflicts None. This issue does not apply because CR-3 does not use
(plants using cooling towers or  cooling ponds or cooling towers that withdraw makeup water
cooling ponds withdrawing from a small river.
makeup water from a small
river)

35 Groundwater use conflicts None. This issue does not apply because CR-3 does not use
(Ranney wells) Ranney wells.

39 Groundwater quality None. This issue does not apply because CR-3 does not use
degradation (cooling ponds at  cooling ponds.
inland sites)

Terrestrial Resources
40 Refurbishment impacts Small. Refurbishment activities would take place in areas that

provide only marginal wildlife habitat. Any impacts would be
negligible and temporary.
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TABLE 6-1

ENVIRONMENTAL IMPACTS RELATED TO
LICENSE RENEWAL AT CR-3 (Continued)

No. Issue Environmental Impact
Threatened or Endangered Species
49 Threatened or endangered Small. Several threatened and endangered species (sea turtles,
species manatees, bald eagles) are occasionally found in the plant
vicinity and others could occur along the plant’s transmission
corridors. Progress Energy has developed a procedure to ensure
that sea turtles stranded in the intake canal are rescued and
cared for and a manatee protection plan to ensure that manatees
in the intake canal are not harmed. These and other measures
mitigate impacts to threatened or endangered species.
Air Quality
50 Air quality during None. This issue does not apply because there are no non-
refurbishment (non-attainment  attainment or maintenance areas near CR-3, or in the state of
and maintenance areas) Florida.
Human Health
57 Microbiological organisms None. CR-3 does not have cooling canals, cooling towers, or
(public health) (plants using cooling ponds that discharge to a small river.
lakes or canals, or cooling
towers or cooling ponds that
discharge to a small river)

59 Electromagnetic fields, acute Small. The largest modeled induced current under CR-3

effects (electric shock) transmission lines is less than the 5.0-milliampere limit, therefore
the lines conform to the NESC standard.
Socioeconomics

63 Housing impacts Small. Housing impacts are assumed to be small in medium and
(refurbishment and license high population areas like Citrus County with no growth control
renewal term) measures.

65 Public services: public utilities Small. There is sufficient drinking water capacity in the ROI to
(refurbishment and license supply the refurbishment workforce and the projected population
renewal term) growth during the license renewal period.

66 Public services: education Small. Given the projected length of the steam generator

(refurbishment) replacement outage (refurbishment), 74 days, workers are not
expected to relocate to the area with their families. Any increase
in enrollment in area schools would be small.

68 Offsite land use Small. The refurbishment workforce would temporarily increase

(refurbishment) the 50-mile population by 0.2 percent and the Citrus County
population by 1.7 percent. This would have minimal effect on
offsite land use in Citrus County, which is not isolated or sparsely
populated and has established patterns of land use.

69 Offsite land use (license Small. No plant-induced changes to offsite land use are

renewal term) expected from license renewal. Impacts from continued
operation would be positive.

70 Public services: transportation Small. There would be no increase in the permanent workforce,

thus no impact on traffic and transportation over the license
renewal term. There would be an increase in local traffic during
the steam generator replacement outage (refurbishment), but
traffic flow would not be significantly impeded.

Summary of License Renewal Impacts and Mitigating Actions
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TABLE 6-1
ENVIRONMENTAL IMPACTS RELATED TO
LICENSE RENEWAL AT CR-3 (Continued)

No. Issue Environmental Impact

71 Historic and archaeological Small. License renewal would have little or no effect on historic
resources (refurbishment and or archaeological resources. Refurbishment activities would take
license renewal term) place in previously disturbed areas, thus would not affect historic

or archaelogical resources. In addition, Progress Energy has a
cultural resources procedure in place to protect any
archaeological or historic resources that might be encountered or
inadvertently discovered during construction at Progress Energy
facilities.

Postulated Accidents

76 Severe accidents Small. Progress Energy identified potentially cost-beneficial
SAMAs that offer a level of risk reduction. However, as these
SAMAs do not relate to aging management during the license
renewal term, they need not be implemented as part of license
renewal.
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7.0 ALTERNATIVES TO THE PROPOSED ACTION

NRC

The environmental report shall discuss “Alternatives to the proposed
action....” 10 CFR 51.45(b)(3), as adopted by reference at
10 CFR 51.53(c)(2).

“...The report is not required to include discussion of need for power or
economic costs and benefits of ... alternatives to the proposed action
except insofar as such costs and benefits are either essential for a
determination regarding the inclusion of an alternative in the range of
alternatives considered or relevant to mitigation....” 10 CFR 51.53(c)(2).

“While many methods are available for generating electricity, and a
huge number of combinations or mixes can be assimilated to meet a
defined generating requirement, such expansive consideration would
be too unwieldy to perform given the purposes of this analysis.
Therefore, NRC has determined that a reasonable set of alternatives
should be limited to analysis of single, discrete electric generation
sources and only electric generation sources that are technically
feasible and commercially viable...” (NRC 1996a).

“...The consideration of alternative energy sources in individual license
renewal reviews will consider those alternatives that are reasonable for
the region, including power purchases from outside the applicant’s
service area....” (NRC 1996b).

Chapter 7 evaluates alternatives to Crystal River Unit 3 (CR-3) license renewal. The
chapter identifies actions that Progress Energy might take, and associated
environmental impacts, if the U.S. Nuclear Regulatory Commission (NRC) chooses not
to renew the plant’s operating license. The chapter also addresses actions that
Progress Energy has considered, but would not take, and identifies Progress Energy
bases for determining that such actions would be unreasonable.

Progress Energy divided its alternatives discussion into two categories, “no-action” and
“alternatives that meet system generating needs.” In considering the level of detail and
analysis that it should provide for each category, Progress Energy relied on the NRC
decision-making standard for license renewal:

“...the NRC staff, adjudicatory officers, and Commission shall determine

whether or not the adverse environmental impacts of license renewal are
so great that preserving the option of license renewal for energy planning
decision makers would be unreasonable.” [10 CFR 51.95(c)(4)].
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Progress Energy has determined that the environmental report would support NRC
decision making as long as the document provides sufficient information to clearly
indicate whether an alternative would have a smaller, comparable, or greater
environmental impact than the proposed action. Providing additional detail or analysis
serves no function if it only brings to light additional adverse impacts of alternatives to
license renewal. This approach is consistent with regulations of the Council on
Environmental Quality, which provide that the consideration of alternatives (including
the proposed action) should enable reviewers to evaluate their comparative merits

(40 CFR 1500-1508). Progress Energy believes that Chapter 7 provides sufficient detail
about alternatives to establish the basis for necessary comparisons to the Chapter 4
discussion of impacts from the proposed action.

In characterizing environmental impacts from alternatives, Progress Energy has used
the same definitions of “small,” “moderate,” and “large” that are presented in the
introduction to Chapter 4.

Alternatives to the Proposed Action Page 7-2



Crystal River Unit 3
License Renewal Application Environmental Report

7.1 NO-ACTION ALTERNATIVE

Progress Energy uses “no-action alternative” to refer to a scenario in which NRC does
not renew the CR-3 operating license. Components of this alternative include replacing
the generating capacity of CR-3 and decommissioning the facility, as described below.

Progress Energy supplies as much as 47.6 terawatt hours of electricity to its 1.7-million
customer base in Florida (Progress Energy 2008a). A terawatt hour is one billion
kilowatt hours. CR-3 provides approximately 6.1 terawatt hours, or about 16.6 percent
of the electricity Progress Energy generates and provides to its customers in Florida
(Progress Energy 2008a). Progress Energy believes that any alternative would be
unreasonable that did not include replacing this capacity. Replacement could be
accomplished by (1) building new generating capacity, (2) purchasing power from the
wholesale market, or (3) reducing power requirements through demand reduction.
Section 7.2.2 describes each of these possibilities in detail, and Section 7.2.3 describes
environmental impacts from feasible alternatives.

The Generic Environmental Impact Statement (GEIS) (NRC 1996a) defines
decommissioning as the safe removal of a nuclear facility from service and the
reduction of residual radioactivity to a level that permits release of the property for
unrestricted use and termination of the license. NRC-evaluated decommissioning
options include immediate decontamination and dismantlement (DECON), and safe
storage of the stabilized and defueled facility (SAFSTOR) for a period of time, followed
by decontamination and dismantlement. Regardless of the option chosen,
decommissioning must be completed within a 60-year period. Under the no-action
alternative, Progress Energy would continue operating CR-3 until the current license
expires, then initiate decommissioning activities in accordance with NRC requirements.
The GEIS describes decommissioning activities based on an evaluation of a larger
reactor (the “reference” pressurized-water reactor is the 1,175-megawatts-electrical
[MWe] Trojan Nuclear Plant). This description is comparable to decommissioning
activities that Progress Energy would conduct at CR-3.

As the GEIS notes, NRC has evaluated environmental impacts from decommissioning.
NRC-evaluated impacts include: occupational and public radiation dose; impacts of
waste management; impacts to air and water quality; and ecological, economic, and
socioeconomic impacts. NRC indicated in the Final Generic Environmental Impact
Statement on Decommissioning of Nuclear Facilities; Supplement 1 (NRC 2002,
Section 4.3.8) that the environmental effects of greatest concern (i.e., radiation dose
and releases to the environment) are substantially less than the same effects resulting
from reactor operations. Progress Energy adopts by reference the NRC conclusions
regarding environmental impacts of decommissioning.

Progress Energy notes that decommissioning activities and their impacts are not
discriminators between the proposed action and the no-action alternative. Progress
Energy will have to decommission CR-3 regardless of the NRC decision on license
renewal; license renewal would only postpone decommissioning for another 20 years.
NRC has established in the GEIS that the timing of decommissioning operations does
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not substantially influence the environmental impacts of decommissioning. Progress
Energy adopts by reference the NRC findings (10 CFR 51, Appendix B, Table B-1,
Decommissioning) to the effect that delaying decommissioning until after the renewal
term would have small environmental impacts. The discriminators between the
proposed action and the no-action alternative lie within the choice of generation
replacement options to be part of the no-action alternative. Section 7.2.3 analyzes the
impacts from these options.

Progress Energy concludes that the decommissioning impacts under the no-action
alternative would not be substantially different from those occurring following license
renewal, as identified in the GEIS (NRC 1996a) and in the decommissioning generic
environmental impact statement (NRC 2002). These impacts would be temporary and
would occur at the same time as the impacts from meeting system generating needs.
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7.2 ALTERNATIVES THAT MEET SYSTEM GENERATING NEEDS

7.21 GENERAL CONSIDERATIONS

7.2.1.1 Generating Capacity and Utilization

The current mix of power generation options in Florida is one indicator of what have
been considered to be feasible alternatives within the Progress Energy service area.

Florida’s electric utilities had a total generating capacity of 45,184 MWe in 2006. As
Figure 7-1 indicates, this capacity includes units fueled by natural gas (46.6 percent); oil
(23.4 percent); coal (21.2 percent); nuclear (8.6 percent); hydroelectric (0.1 percent);
and renewable (0.01 percent). Approximately 8,022 MWe (15.1 percent of the State’s
generating capacity) was from non-utility sources in 2006. Florida’s non-utility
generators also use a variety of energy sources (EIA 2007a).

Based on 2006 generation data, Florida’s electric utilities produced about 200 terawatt
hours of electricity. As shown in Figure 7-2, electric generation by fuel type in Florida
was dominated by natural gas (42.7 percent) and coal (30.2 percent), followed by
nuclear (15.7 percent), oil (11.3 percent), hydroelectric (0.1 percent), and renewable
(0.04 percent) (EIA 2007a).

Hydroelectric Renewable Renewable
Hydroelectric 0.04%
0.1%

Nuclear
15.7%

Natural Gas Natural Gas

42.7%

46.6%

FIGURE 7-1. FLORIDA GENERATING FIGURE 7-2. FLORIDA GENERATION
CAPACITY BY FUEL TYPE, 2006 BY FUEL TYPE, 2006

The difference between capacity and utilization is the result of optimal usage. For
example, in Florida, coal represented 21.2 percent of utilities’ installed capacity and
nuclear energy represented 8.6 percent, but coal produced 30.2 percent of the
electricity generated by utilities and nuclear produced 15.7 percent (EIA 2007a). This
reflects Florida’s reliance on coal and nuclear energy as base-load generating sources.
Conversely, oil and gas together represented 70 percent of Florida’s utility generating
capacity, but only 54 percent of the electricity generated by utilities (EIA 2007a). This
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reflects Florida’s reliance on oil and gas as fuels for intermediate-load and peaking
power.

In 2007, Progress Energy had an installed summer capacity of 9,293 MWe (excluding
8.2 percent CR-3 joint ownership). Figure 7-3 illustrates the Progress Energy Florida
summer capacity mix. Approximately 47.4 percent of Progress Energy’s capacity was
from dual-fired (gas and oil) units, 24.9 percent was from coal, 8.3 percent from nuclear,
16.8 percent from oil, and 2.7 percent from natural gas. The Progress Energy share of
energy supplied by these units in 2007 was approximately 36.9 terawatt hours. Figure
7-4 illustrates the Progress Energy generation by fuel type in Florida. Coal power
generated 41.5 percent of the total electricity produced, natural gas 28.7 percent,
nuclear generated 16.6 percent, and oil generated 13.2 percent (Progress Energy
2008a). This reflects Progress Energy’s reliance on coal and nuclear as base-load
generating sources and oil and natural gas as fuels for intermediate-load and peaking
power.

Natural Gas
2.7%

Nuclear
16.6%

Natural Gas
28.7%

Nuclear
8.3%
Dual-Fired

47.4%

FIGURE 7-3. PROGRESS ENERGY FIGURE 7-4. PROGRESS ENERGY
FLORIDA CAPACITY, 2007 FLORIDA GENERATION BY FUEL
TYPE, 2007

7.2.1.2 Electric Power Industry Restructuring

Nationally, the electric power industry has been undergoing a transition from a regulated
monopoly to a competitive market environment. Efforts to deregulate the electric utility
industry began with passage of the National Energy Policy Act of 1992. Provisions of
the act required electric utilities to allow open access to their transmission lines and
encouraged development of a competitive wholesale market for electricity. The act did
not mandate competition in the retail market, leaving that decision to the states.

Initially, 24 states and the District of Columbia pursued initiatives to restructure their
electric power industry, including provisions to promote retail competition. Since the
power crisis in California and the West, six of the states that passed restructuring
legislation have delayed, repealed, or indefinitely postponed implementation. Currently,
16 states and the District of Columbia have restructured their electric power industry
allowing full retail access for all customer groups and two states allow retail access for
large customers only. Some states continue to study the issue of electric power
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industry restructuring, but no state has passed restructuring legislation since June of
2000 (Rose and Meeusen 2006).

Florida has not enacted major restructuring initiatives. Rather, Florida has retained the
traditional regulatory model in which electric utilities are comprehensively regulated to
ensure reliable electric service within pre-determined utility service territories. The
Florida Public Service Commission (FPSC) has authority to ensure the provision of
adequate, reliable, reasonable cost electricity to consumers. The FPSC has specific
authority under Chapter 366, Florida Statutes, to regulate the rates and service of
investor-owned electric utilities in the state. It also has authority to oversee the
reliability of the electric grid, to determine the need for new electric generating facilities
(Section 403.519, F.S.), to establish utility conservation goals (Sections 366.80-.82,
F.S.) and oversight of the safety of electric facilities (Section 366.04, F.S.).

On May 5, 2006, the Florida state legislature passed a comprehensive energy bill which
has been signed by the governor. The legislation created the Florida Energy
Commission, which was tasked with developing a statewide energy policy, providing
incentives to renewable energy sources, and fostering the construction of new nuclear
power plants, including streamlining the siting of nuclear power plants and related
transmission facilities, and requiring the FPSC to issue rules authorizing alternative
cost-recovery mechanisms for nuclear power plant pre-construction costs and
construction cost financing. The legislation called for the Commission to file an annual
report by December 31 of each year beginning in 2007. (FSEC 2006)

On July 13, 2007, the governor of Florida issued executive orders to address reduction
of greenhouse gas emissions (State of Florida 2008). In response to these orders, the
FPSC has initiated a rulemaking requiring each investor-owned utility to supply
renewable energy to its customers directly, by procuring, or through renewable energy
credits. The Commission must submit a draft rule for ratification by the Legislature by
February 1, 2009 (FPSC 2008). Additionally, the Florida Department of Environmental
Protection (FDEP) held rulemaking workshops on the greenhouse gas emissions cap
and drafts of the rule are anticipated to be issued October 1, 2008 (State of Florida
2008).

In the regulatory environment described above Progress Energy is obligated to ensure
the electric power needs of customers in its service area are met and to take
appropriate action (e.g., power purchase, development of new generation capacity) to
accommodate any shortfall in available power resulting from a decision by NRC to not
renew the CR-3 operating license. These actions would be undertaken in the context of
planning and permitting requirements and activities of the FPSC, FDEP, and various
other state agencies.

Alternatives to the Proposed Action Page 7-7



Crystal River Unit 3
License Renewal Application Environmental Report

7.2.2 ALTERNATIVES CONSIDERED

Technology Choices

Progress Energy includes conventional technologies that utilize non-renewable
resources, advanced technologies that are still being developed, and alternative
technologies that utilize renewable sources of energy as potential capacity addition
alternatives in its overall resource planning process. These resource alternatives are
periodically reassessed and the performance characteristics updated to ensure that
projections for new resource additions capture new and emerging technologies over the
planning horizon. This analysis involves evaluating the generation resource alternatives
based on commercial availability, technical feasibility, and cost (Progress Energy
2008a).

The most recent analysis revealed that simple-cycle combustion turbines are the most
economical commercially available technology for peaking service. For base-load
service (like CR-3), the most economical commercially available technologies are gas-
fired combined-cycle, pulverized coal, and nuclear (Progress Energy 2008a). Based on
this review, Progress Energy has concluded that feasible new plant systems that could
replace the maximum dependable base-load capacity (850 MWe-net) of the CR-3
nuclear unit are limited to pulverized coal-fired boiler, natural gas-fired combined-cycle,
and advanced light water reactor.

Mixtures

NRC indicated in the GEIS that, while many methods are available for generating
electricity and a huge number of combinations or mixes can be assimilated to meet
system needs, such expansive consideration would be too unwieldy, given the purposes
of the alternatives analysis. Therefore, NRC determined that a reasonable set of
alternatives should be limited to analysis of single discrete electrical generation sources
and only those electric generation technologies that are technically reasonable and
commercially viable (NRC 1996a). Consistent with the NRC determination, Progress
Energy has not evaluated mixes of generating sources. The impacts from the
generation alternatives presented in this chapter would bound the impacts from any
generation mixture of technologies.

Alternatives

The following sections present fossil-fuel-fired generation (Section 7.2.2.1), advanced
light water reactor (Section 7.2.2.2), and purchased power (Section 7.2.2.3), as
reasonable alternatives to license renewal. Section 7.2.2.4 discusses reduced demand
and presents the basis for concluding that it is not a reasonable alternative to license
renewal. Section 7.2.2.5 discusses other alternatives that Progress Energy has
determined are not reasonable and Progress Energy bases for these determinations.

Progress Energy analyzed locating hypothetical new generating units at the existing
CR-3 site and at an undetermined greenfield site. Progress Energy concluded that
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CR-3 is the preferred site for new construction because this approach would minimize
environmental impacts by building on previously disturbed land and by making the most
use possible of existing facilities, such as transmission lines, roads and parking areas,
office buildings, and components of the cooling system. Locating hypothetical units at
the existing site has, therefore, been applied to the representative new generating units.

7.2.2.1 Construct and Operate New Fossil Fuel-Fired Generation

For comparability, Progress Energy selected fossil fuel-fired units of equal electric
power capacity. One coal-fired unit with a net capacity of 850 MWe could be assumed
to replace the 850-MWe-net CR-3 maximum dependable capacity. Two 425-MWe gas-
fired plants would provide 850-MWe net capacity. For comparability, Progress Energy
set the net power of the coal-fired plant equal to the gas-fired plants (850 MWe) for
estimating environmental impacts from the alternatives.

It must be emphasized, however, that these are hypothetical scenarios. Progress
Energy does not have plans for such construction at CR-3.

Pulverized Coal-Fired Generation

NRC evaluated pulverized coal-fired generation alternatives for the Wolf Creek
Generating Station (NRC 2008). For Wolf Creek, NRC analyzed 1,234 MWe of coal-
fired generation capacity. Progress Energy has reviewed the NRC analysis, believes it
to be sound, and notes that it analyzed more generating capacity than the 850 MWe
discussed in this analysis. In defining the CR-3 coal-fired alternative, Progress Energy
has used site- and Florida-specific input and has scaled from the NRC analysis, where
appropriate.

Table 7-1 presents the basic coal-fired alternative emission control characteristics.
Progress Energy based its emission control technology and percent control
assumptions on alternatives that the U.S. Environmental Protection Agency (EPA) has
identified as being available for minimizing emissions (EPA 1998). For the purposes of
analysis, Progress Energy has assumed that coal and lime (calcium hydroxide) would
be delivered via the existing rail line.

Gas-Fired Generation

Progress Energy has chosen to evaluate gas-fired generation using combined-cycle
turbines because it has determined that the technology is mature, economical, and
feasible. As indicated, a manufacturer’s standard unit size (425 MWe net) is available
and economical. Therefore, Progress Energy has analyzed 850 MWe of net power,
consisting of two 425-MWe net capacity gas-fired combined cycle plants, to be located
on CR-3 property. Table 7-2 presents the basic gas-fired alternative characteristics.

7.2.2.2 Construct and Operate New Nuclear Reactor

Since 1997, the NRC has certified four new standard designs for nuclear power plants
under 10 CFR 52, Subpart B. These designs are the U.S. Advanced Boiling Water
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Reactor (10 CFR 52, Appendix A), the System 80+ Design (10 CFR 52, Appendix B),
the AP600 Design (10 CFR 52, Appendix C), and the AP1000 Design (71 FR 4464). All
of these plants are light-water reactors. NRC evaluated 1,165 MWe of new nuclear
generation capacity as an alternative for Wolf Creek Generating Station (NRC 2008).
Progress Energy has reviewed the NRC analysis, believes it to be sound, and notes
that it analyzed more generating capacity than the 850 MWe discussed in this analysis.
In defining the CR-3 new nuclear reactor alternative, Progress Energy has used site-
and Florida-specific input and has scaled from the NRC analysis, where appropriate.

7.2.2.3 Purchase Power

As of December 31, 2007, Progress Energy had total summer capacity resources of
approximately 1,922 MWe from 16 qualifying facilities, two investor-owned utilities, and
two independent power producers (Progress Energy 2008a). Progress Energy has a
long-term contract with The Southern Company for approximately 414 MW of
purchased power annually through 2016 (Progress Energy 2008d). Altogether, these
purchased power resources account for approximately 17 percent of Progress Energy’s
generation resources, providing a significant amount of diversity in supply (Progress
Energy 2008a). Because these contracts are part of Progress Energy’s current and
future capacity and no substantial new capacity additions from facilities are foreseen in
the non-utility generation sector, Progress Energy does not consider such power
purchases a feasible option for the purchase power alternative.

If available, purchased power from other sources could potentially obviate the need to
renew the CR-3 operating license. Overall, Florida is a net importer of electricity. In
2005, Florida imported approximately 117 terawatt-hours of electricity (EIA 2008). Most
of the imported power is the result of purchase contracts, including Progress Energy’s
contract with Southern Company. However, some of these contracts may expire before
the year 2016 and Progress Energy cannot rule out the possibility that power would be
available for purchase as an alternative to CR-3 license renewal. Therefore, Progress
Energy has analyzed purchased power as a reasonable alternative.

Progress Energy assumes that the generating technology used to produce purchased
power would be one of those that NRC analyzed in the GEIS. For this reason, Progress
Energy is adopting by reference the GEIS description of the alternative generating
technologies as representative of the purchase power alternative. Of these
technologies, facilities fueled by coal and combined-cycle facilities fueled by natural gas
are the most cost effective for providing base-load capacity. Given the amount of
electricity generated by CR-3, Progress Energy believes that it is reasonable to assume
that new capacity would have to be built for the purchased-power alternative.

7.2.2.4 Reduce Demand

Progress Energy has an aggressive demand-side management (DSM) program that
reduces generation needs through a combination of energy conservation and load
management programs. From 2005 through 2007, Progress Energy’s DSM programs in
Florida have reduced summer peak demand by an estimated 102 MWe, winter peak
demand by 191 MWe, and annual energy consumption by an estimated 115 GWh. By
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the year 2014, Progress Energy plans to reduce summer peak demand by another
128 MWe, winter peak demand by another 400 MWe, and annual energy consumption
by an additional 190 GWh (Progress Energy 2008a).

Progress Energy’s DSM Plan is comprised of 16 individual programs, including seven
residential programs, eight commercial/industrial programs, and a research and
development program. These individual programs have been approved by the Florida
Public Service Commission and are described in Progress Energy’s Ten-Year Site Plan
2008-2017 (Progress Energy 2008a).

Because these DSM savings are part of the long-range plan for meeting projected
demand, they are not available offsets for CR-3. Therefore, DSM is not considered a
reasonable alternative to renewal of the CR-3 operation license.

7.2.2.5 Other Alternatives

This section identifies alternatives that Progress Energy has determined are not
reasonable and the Progress Energy bases for these determinations. Progress Energy
accounted for the fact that CR-3 is a base-load generator and that any feasible
alternative to CR-3 would also need to be able to generate base-load power. In
performing this evaluation, Progress Energy relied heavily upon NRC’s GEIS (NRC
1996a).

Wind

Wind power systems produce power intermittently because they are only operational
when the wind is blowing at sufficient velocity and duration (McGowan and Connors
2000). While recent advances in technology have improved wind turbine reliability,
average annual capacity factors for wind power systems are relatively low (25 to

40 percent) (McGowan and Connors 2000) compared to 90 to 95 percent industry
average for a base-load plant such as a nuclear plant.

The energy potential in the wind is expressed by wind generation classes ranging from
1 (least energetic) to 7 (most energetic). Wind regimes of Class 4 or higher are suitable
for the advanced utility-scale wind turbine technology currently under development.
Class 3 wind regimes may be suitable for future utility-scale technology (APPA 2004).

According to the Wind Energy Resource Atlas of the United States (NREL 1986),
Florida does not have sufficient wind resources for wind energy applications. Onshore
wind resources in Florida are generally considered to be Class 1, except for exposed
sites in coastal areas which are Class 2 at best.

Estimates based on existing installations indicate that a utility-scale wind farm would
require about 50 acres per MWe of installed capacity (McGowan and Connors 2000).
Wind farm facilities would occupy 3 to 5 percent of the wind farm’s total acreage
(McGowan and Connors 2000). Assuming ideal wind conditions and a 35 percent
capacity factor, a wind farm with a net output of 850 MWe would require about 121,429
acres (190 square miles) of which about 3,643 acres (6 square miles) would be
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occupied by turbines and support facilities. Based on the amount of land needed, the
wind alternative would require a large green field site, which would result in a large
environmental impact.

Based on the lack of sufficient wind speeds and the amount of land needed to replace
CR-3, the wind alternative would require a large greenfield site, which would result in a
large environmental impact. Additionally, wind plants have aesthetic impacts, generate
noise, and harm birds.

Progress Energy has concluded that, due to the lack of area in Florida having suitable
wind speeds and the amount of land needed (approximately 190 square miles), wind
power is not a reasonable alternative to CR-3 license renewal.

Offshore wind farms are another source for wind energy production along the coasts of
Florida; however, more than half the shore lines along the Florida coasts have been
designated as Marine Protected Areas, making it difficult to site offshore wind farms
directly off the coast. A 130-turbine wind farm evaluated for the west coast inner-shelf
determined that an average of 169 MWe could be produced (Pimenta et al. 2005).
Based on the 850 MWe of baseload capacity projected for CR-3, it would take an
approximate 654-turbine wind farm to produce the equivalent baseload capacity. Based
on the concerns for an offshore wind farm possibly located in a Marine Protected Area
and the large area needed for equivalent CR-3 baseload capacity, an offshore wind
farm would not be a reasonable alternative to CR-3 license renewal.

Solar

There are two basic types of solar technologies that produce electrical power:
photovoltaic and solar thermal power. Photovoltaics convert sunlight directly into
electricity using semiconducting materials. Solar thermal power systems use mirrors to
concentrate sunlight on a receiver holding a fluid or gas, heating it, and causing it to turn
a turbine or push a piston coupled to an electric generator (Leitner and Owens 2003).

Solar technologies produce more electricity on clear, sunny days with more intense
sunlight and when the sunlight is at a more direct angle (i.e., when the sun is
perpendicular to the collector). Cloudy days can significantly reduce output. To work
effectively, solar installations require consistent levels of sunlight (solar insolation)
(Leitner and Owens 2003).

Solar thermal systems can be equipped with a thermal storage tank to store hot heat
transfer fluid, providing thermal energy storage. By using thermal storage, a solar
thermal plant can provide dispatchable electric power (Leitner and Owens 2003).

The lands with the best solar resources are usually arid or semi-arid. While photovoltaic
systems use both diffuse and direct radiation, solar thermal power plants can only use
the direct component of the sunlight. This makes solar thermal power unsuitable for
areas like Florida with high humidity which diffuses solar energy and reduce its intensity.
In addition, the average annual amount of solar energy reaching the ground needs to be
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6.0 kilowatt-hours per square meter per day or higher for solar thermal power systems
(Leitner 2002). Florida receives 5 to 6 kilowatt hours of solar radiation per square meter
per day, which is marginal for solar thermal applications (NREL 2005).

Progress Energy supports the use of solar energy. Progress Energy has projects or
future initiatives representing more than 330 kW and 440,000 kWh of photovoltaic
generation throughout its Florida service area. These initiatives include research and
demonstration projects, educational programs, and working with customers to
interconnect photovoltaic systems to the electrical grid (Progress Energy 2008b).
However, capacity factors for solar applications are too low to meet base-load
requirements. Average annual capacity factors for solar power systems are 24 percent
for photovoltaics and 30 to 32 percent for solar thermal power compared to 90 to

95 percent for a large base-load plant such as a nuclear plant (Leitner 2002).

Land requirements for solar plants are high. The area of land required depends on the
available solar insulation and type of plant, but is about 3.8 acres per megawatt for
photovoltaic systems and 8 acres per megawatt for solar thermal power plants (Leitner
2002). Assuming capacity factors of 24 percent for photovoltaics and 32 percent for
solar thermal power, facilities having 850 MWe net capacity are estimated to require
13,458 acres (21 square miles), if powered by photovoltaic cells, and 21,250 acres

(33 square miles), if powered by solar thermal power.

Solar powered technologies, photovoltaic cells and solar thermal power do not currently
compete with conventional technologies in grid-connected applications. Recent
estimates indicate that in Florida, the levelized cost of electricity produced by
photovoltaic cells is in the range of 19.4 to 47.4 cents per kilowatt-hour, and electricity
from solar thermal systems can be produced for a levelized cost in the range of 10.8 to
18.7 cents per kilowatt-hour (FPSC & FDEP 2003).

Progress Energy has concluded that, due to the high cost, low capacity factors, and the
large land area needed to produce the desired output, solar power is not a reasonable
alternative to CR-3 license renewal.

Hydropower

Hydroelectric power is a fully commercialized technology. Florida currently has two
hydroelectric facilities with a combined capacity of 50 MWe (FPSC & FDEP 2003).
Florida has an estimated 43 MWe of undeveloped hydroelectric resource (INEEL 1998).
This amount is considerably less than needed to replace the 850 MWe capacity of
CR-3.

As stated in Section 8.3.4 of the GEIS (NRC 1996a), hydropower’s percentage of U.S.
generating capacity is expected to decline because hydroelectric facilities have become
difficult to site as a result of public concern about land requirements, destruction of
natural habitat, and alteration of natural river courses.
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The GEIS estimates land use of 1,600 square miles per 1,000 MWe for hydroelectric
power. Based on this estimate, replacement of CR-3 generating capacity would require
flooding more than 1,360 square miles, resulting in a large impact on land use. Further,
operation of a hydroelectric facility would alter aquatic habitats above and below the
dam, which would impact existing aquatic communities.

Progress Energy has concluded that, due to the small amount of undeveloped
hydropower resource in Florida and the large amount of land needed, in addition to the
adverse environmental and ecological resource impacts, hydropower is not a
reasonable alternative to renewal of the CR-3 operating license.

Geothermal

Geothermal energy is a proven resource for power generation. Geothermal power
plants use naturally heated fluids as an energy source for electricity production. To
produce electric power, underground high-temperature reservoirs of steam or hot water
are tapped by wells and the steam rotates turbines that generate electricity. Typically,
water is then returned to the ground to recharge the reservoir (NREL 1997).

Geothermal energy can achieve average capacity factors of 95 percent and can be
used for base-load power where this type of energy source is available (NREL 1997).
Widespread application of geothermal energy is constrained by the geographic
availability of the resource. In the U.S., high-temperature hydrothermal reservoirs are
located in the western continental U.S., Alaska, and Hawaii. There are no known high-
temperature geothermal sites in Florida (SMU 2004).

Because there are no high-temperature geothermal sites in Florida, Progress Energy
concludes that geothermal is not a reasonable alternative to renewal of the CR-3
operating license.

Wood Enerqgy

As discussed in the GEIS (NRC 1996a), the use of wood waste to generate electricity is
largely limited to those states with significant wood resources. According to the U.S.
Department of Energy, Florida is considered to have good wood resource potential
(Walsh et al. 2000). The pulp, paper, and paperboard industries in states with adequate
wood resources generate electric power by consuming wood and wood waste for
energy, benefiting from the use of waste materials that could otherwise represent a
disposal problem. However, the largest wood waste power plants are 40 to 50 MWe in
size.

Further, as discussed in Section 8.3.6 of the GEIS, construction of a wood-fired plant
would have an environmental impact that would be similar to that for a coal-fired plant,
although facilities using wood waste for fuel would be built on smaller scales. Like coal-
fired plants, wood-waste plants require large areas for fuel storage, processing, and
waste (i.e., ash) disposal. Operation of wood-fired plants would have additional
environmental impacts, including impacts on the aquatic environment and air. Wood
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has a low heat content that makes it unattractive for base-load applications. It is also
difficult to handle and has high transportation costs.

While wood resources are available in Florida, Progress Energy has concluded that,
due to the lack of an environmental advantage, low heat content, handling difficulties,
and high transportation costs, wood energy is not a reasonable alternative to renewal of
the CR-3 operating license.

Municipal Solid Waste

Florida had established the largest capacity to burn municipal solid waste (MSW) of any
state in the U.S. Over 50 percent of Florida’s population is served by solid waste
management systems that include waste-to-energy (WTE) and over one-third of
Florida’s waste is disposed of through WTE facilities. Florida’s existing WTE facilities
have a combined capacity of nearly 600 MWe (FPSC & FDEP 2003).

Progress Energy supports the development of WTE facilities in Florida by purchasing
power from four MSW plants to supply almost 134 MWe of power (Progress Energy
2008a). However, based on MSW collection estimates, WTE facilities in Florida could
supply over 300 MWe of new generating capacity by the year 2018 (FPSC & FDEP
2003). This amount is considerably less than needed to replace the 850 MWe capacity
of CR-3.

The initial capital costs for municipal solid waste plants are greater than for comparable
steam turbine technology at wood-waste facilities. This is due to the need for
specialized waste separation and handling equipment (FPSC & FDEP 2003).

The decision to burn MSW to generate electricity is usually driven by the need for an
alternative to landfills, rather than by energy considerations. Combusting waste usually
reduces its volume by approximately 90 percent. The remaining ash is buried in
landfills (FPSC & FDEP 2003). It is unlikely, however, that many landfills will begin
converting waste to energy due to the numerous obstacles and factors that may limit the
growth in WTE power generation. Chief among them are environmental regulations and
public opposition to siting WTE facilities near feedstock supplies.

The overall level of construction impacts from a WTE plant should be approximately the
same as that for a conventional coal-fired plant. The air emission profile and other
operational impacts (including impacts on the aquatic environment, air, and waste
disposal) for a WTE plant would also be similar to a conventional fossil fueled unit
(FPSC & FDEP 2003).

Progress Energy has concluded that, due to the high costs, the relatively low amount of
available feedstock, and lack of obvious environmental advantages other than reducing
landfill volume, burning MSW to generate electricity is not a reasonable alternative to
renewal of the CR-3 operating license.
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Other Biomass-Derived Fuels

In addition to wood and municipal solid waste fuels, there are several other concepts for
fueling electric generators, burning energy crops, converting crops to a liquid fuel such
as ethanol (ethanol is primarily used as a gasoline additive), and gasifying energy crops
(including wood waste).

Progress Energy supports the use of biomass derived fuels for generating electricity. In
Florida, Progress Energy has signed a contract to purchase the entire 117 MWe output
from a biomass plant that will be built in central Florida. Once built, it will be the world’s
first commercial-scale, closed-loop biomass facility (Progress Energy 2008b).

However, as discussed in the GEIS, none of the technologies that utilize biomass
derived fuels for generating electricity has progressed to the point of being competitive
on a large scale or of being reliable enough to replace a large base-load plant such as
CR-3. Further, estimates in the GEIS suggest that the overall level of construction
impacts from a crop-fired plant should be approximately the same as that for a wood-
fired plant. Additionally, crop-fired plants would have similar operational impacts
(including impacts on the aquatic environment and air). These systems also have large
impacts on land use, due to the acreage needed to grow the energy crops.

Progress Energy has concluded that, due to the high costs and lack of environmental
advantage, burning other biomass-derived fuels is not a reasonable alternative to
renewal of the CR-3 operating license.

Petroleum

Historically, Florida’s electric power industry was dominated by generating units that
were fueled primarily by petroleum (oil). In 1973, oil-fired plants comprised 55 percent
of the State’s electricity generation mix. Use of oil as an energy source for power
generation in Florida has declined substantially since that time, due in part to FPSC
policies that encouraged alternatives that minimized use of oil as a generation fuel, and
in part by economic considerations (FPSC 2005). In 2006, oil-fired generation provided
approximately 11.3 percent of Florida's electricity (EIA 2007a). Looking towards the
future, Florida’s utilities forecast a continued decline in reliance on oil-fired generation;
decreasing from its present level to about 7 percent of total statewide energy production
by the year 2014 (FPSC 2005).

Oil-fired operation is more expensive than nuclear or coal-fired operation. In addition,
future increases in petroleum prices are expected to make oil-fired generation
increasingly more expensive than coal-fired generation.

Also, construction and operation of an oil-fired plant would have environmental impacts.
For example, Section 8.3.11 of the GEIS estimates that construction of a 1,000-MWe
petroleum-fired plant would require about 120 acres. Additionally, operation of
petroleum-fired plants would have environmental impacts (including impacts on the
aquatic environment and air) that would be similar to those from a coal-fired plant.
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Progress Energy has concluded that, due to the fuel high costs and lack of obvious
environmental advantage, oil-fired generation is not a reasonable alternative to CR-3
license renewal.

Integrated Gasification Combined-Cycle

An integrated gasification combined-cycle (IGCC) power plant utilizes synthetic gas as a
source of clean fuel. It is a method by which coal or other combustible fuel, under high
pressure and temperature, is transformed into gas prior to combustion. The resultant
gas is used to fire a combustion turbine. IGCC appears to offer the potential to be
competitive with other baseload generation technologies with fewer environmental
concerns; however, it has been demonstrated only at a handful of installations and is
just now becoming commercially available (Progress Energy 2008b).

CO2 production from IGCC is similar to that of a pulverized coal unit unless carbon
capture and storage (CCS) technology is implemented. CCS technology has the
potential to reduce CO2 emissions, but is still in the developmental stage. It is
estimated that it will be 10 to 15 years before the technology will be available for
commercial applications (Progress Energy 2008b).

The main inhibiting factors for IGCC are high capital costs, reliability concerns, difficulty
with financing, and lack of the CCS technology (Progress Energy 2008b). Due to these
inhibiting factors, Progress Energy has concluded that IGCC generation is not a
reasonable alternative to CR-3 license renewal.

Fuel Cells

Fuel cells work without combustion and its environmental side effects. Power is
produced electrochemically by passing a hydrogen-rich fuel over an anode and air over
a cathode and separating the two by an electrolyte. The only by-products are heat,
water, and carbon dioxide. Hydrogen fuel can come from a variety of hydrocarbon
resources by subjecting them to steam under pressure. Natural gas is typically used as
the source of hydrogen.

Fuel cell power plants are in the initial stages of commercialization. While more than
850 large stationary fuel cell systems have been built and operated worldwide, the
global stationary fuel cell electricity generating capacity in 2007 was approximately
175 MWe (Adamson 2007). The 11 MWe Goi Power Station in Japan is the largest
stationary fuel cell power plant yet built (FC2000 2008).

Progress Energy supports the development of fuel cells for distributed generation
applications. In 2005, Progress Energy announced a commitment of $1 million to
Microcell Corporation, which is working to bring commercially available fuel cell
applications to industrial, commercial and consumer markets. Progress Energy has
also teamed with FDEP in a sustainable hydrogen generator and fuel cell demonstration
project at the Homosassa Springs State Wildlife Park in Citrus County (Progress Energy
2008b).
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Progress Energy believes that this technology has not matured sufficiently to support
production for a facility the size of CR-3. Progress Energy has concluded that, due to
cost and production limitations, fuel cell technology is not a reasonable alternative to

CR-3 license renewal.

Delayed Retirement

Retired fossil fuel power generating facilities and fossil fuel power generating facilities
slated for retirement tend to be ones that are old enough to have difficulty in
economically meeting today’s restrictions on air contaminant emissions. In the face of
increasingly stringent environmental restrictions, delaying retirement or reactivating
power generating facilities would require major construction to upgrade or replace
facility components.

Progress Energy currently has one power generating facility (Bartow, 444 MWe, in St.
Petersburg) slated for retirement that is currently being repowered by replacing existing
oil-fired boilers with a combined-cycle power block fueled primarily by natural gas. This
will increase the plant’s output by 800 MW. The other facility (Suwannee River, 129
MWe, in Live Oak) which was scheduled for retirement is being reviewed for similar
upgrades to extended its service life (Progress Energy 2008a; Progress Energy 2008e).

The Bartow plant uprate and the potential Suwannee River uprate have been
considered in planning for future power needs and are not considered as an alternative
to CR-3 license renewal.

7.2.3 ENVIRONMENTAL IMPACTS OF ALTERNATIVES

This section evaluates the environmental impacts of alternatives that Progress Energy
has determined to be reasonable alternatives to CR-3 license renewal: pulverized coal,
gas-fired combined-cycle, new nuclear units, and purchased power.

Air Quality Considerations

All areas in Florida are designated as in attainment or unclassifiable for all ambient air
quality standards under the Clean Air Act, nevertheless, in 2006 Florida ranked third
highest in the nation for NOx emissions and tenth highest in the nation for SO,
emissions (EIA 2007a).

The acid rain requirements of the Clean Air Act Amendments required NOx reductions
and capped the nation’s SO, emissions from power plants. Each company with fossil-
fuel-fired units was allocated SO, allowances. To be in compliance with the Act, the
companies must hold enough allowances to cover their annual SO, emissions.

In March 2005, EPA finalized the Clean Air Interstate Rule (CAIR) which addresses SO,
and NOx emissions that contribute to non-attainment of the eight-hour ozone and fine
particulate matter standards in downwind states; and the Clean Air Mercury Rule
(CAMR) which addresses mercury emissions from coal-fired power plants (EPA 2008).
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Both rules set emission limits and encouraged the adoption of a cap-and-trade
approach to meeting those limits. On June 29, 2006, the Florida Department of
Environmental Protection adopted the Florida CAIR, which is very similar to the EPA's
cap-and-trade approach, and the Florida CAMR which adopts the EPA's cap-and-trade
approach (FDEP 2006).

Progress Energy considered numerous options for reducing emissions and/or trading
allowances in order to develop the most cost-effective, company-wide compliance
strategy for the CAIR and CAMR rules. Based on the system planning models,
Progress Energy has determined that emission controls need to be installed on existing
coal- and oil-fired units at Crystal River, Anclote, and Bartow in order to achieve
compliance in a cost-effective manner. Such controls include flue gas desulfurization
(FGD) for SO, emissions, selective catalytic reduction (SCR), selective non-catalytic
reduction (SNCR), and low NOx burners/over-fire air for NOx emissions, and the
combination of FGD and SCR for the reduction of mercury emissions.

In response to petitions against portions of the rules, the D.C. Circuit vacated CAMR on
February 8, 2008 and CAIR on July 11, 2008 (EPA 2008). No changes have been
made in Florida and while Progress Energy is reviewing available options due to these
changes, the company expects to complete current emission control projects (Progress
Energy 2008f).

To operate a new fossil-fired plant in Florida, Progress Energy would need to acquire
enough NOx and SO; allowances to cover its annual emissions by purchasing
allowances from the open market, installing additional emission controls at existing
fossil-fired facilities, switching fuels, or decommissioning existing fossil-fired capacity
and applying the allowances from that plant to the new one. To construct a new coal-
fired plant Progress Energy would need to use the same methods in order acquire
enough mercury allowances to cover its annual emissions.

7.2.3.1 Pulverized Coal-Fired Generation

NRC evaluated environmental impacts from pulverized coal-fired generation alternatives
in the GEIS (NRC 1996a). NRC concluded that construction impacts could be
substantial, due in part to the large land area required (which can result in natural
habitat loss) and the large workforce needed. NRC pointed out that siting a new coal-
fired plant where an existing nuclear plant is located would reduce many construction
impacts. NRC identified major adverse impacts from operations as human health
concerns associated with air emissions, waste generation, and losses of aquatic biota
due to cooling water withdrawals and discharges.

The coal-fired alternative that Progress Energy has defined in Section 7.2.2.1 would be
located at CR-3.
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Air Quality

A coal-fired plant would emit sulfur dioxide (SO.) and nitrogen oxides (NOx), particulate
matter, carbon monoxide, and mercury, all of which are regulated pollutants. As
Section 7.2.1.1 indicates, Progress Energy has assumed a plant design that would
minimize air emissions through a combination of boiler technology and post-combustion
pollutant removal. Progress Energy estimates the coal-fired alternative emissions to be
as follows:

SO, = 3,191 tons per year

NOx = 613 tons per year

Carbon monoxide = 613 tons per year
Particulates:

PMy (particulates having a diameter of less than 10 microns) = 26 tons
per year

PM s (particulates having a diameter of less than 2.5 microns) = 0.11 tons
per year

Mercury = 0.10 ton per year
Table 7-3 shows how Progress Energy calculated these emissions.

NRC did not quantify coal-fired emissions in the GEIS, but implied that air impacts
would be substantial. NRC noted that adverse human health effects from coal
combustion have led to important federal legislation in recent years and that public
health risks, such as cancer and emphysema, have been associated with coal
combustion. NRC also mentioned global warming and acid rain as potential impacts.
Progress Energy concludes that federal legislation and large-scale concerns, such as
global warming and acid rain, are indications of concerns about destabilizing important
attributes of air resources. However, SO, and NOx emission allowances, low NOx
burners, overfire air, fabric filters or electrostatic precipitators, and scrubbers are
regulatorily imposed mitigation measures. As such, Progress Energy concludes that the
coal-fired alternative would have moderate impacts on air quality; the impacts would be
noticeable, but would not destabilize air quality in the area.

Waste Management

Progress Energy concurs with the GEIS assessment that the coal-fired alternative
would generate substantial solid waste. The coal-fired plant would annually consume
approximately 2,452,000 tons of coal having an ash content of 9.08 percent (Tables 7-3
and 7-1, respectively). After combustion, approximately 90 percent of this ash (200,000
tons per year), would be recycled. The remaining ash, approximately 21,900 tons per
year, would be collected and disposed of onsite. In addition, approximately 174,000
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tons of scrubber sludge would be disposed of onsite each year (based on annual lime
usage of approximately 58,800 tons). Progress Energy estimates that ash and scrubber
waste disposal over a 40-year plant life would require approximately 118 acres.

Table 7-4 shows how Progress Energy calculated ash and scrubber waste volumes.
The CR-3 site is approximately 4,738 acres. While only half this waste volume and
acreage would be attributable to the 20-year license renewal period alternative, the total
numbers are pertinent as a cumulative impact.

Progress Energy believes that, with proper siting coupled with current waste
management and monitoring practices, waste disposal would not destabilize any
resources. There would be space within the CR-3 property for this disposal but, as
noted above, it would be necessary to clear approximately 118 acres of woodlands.
After closure of the waste site and revegetation, the land would be available for other
uses. For these reasons, Progress Energy believes that waste disposal for the coal-
fired alternative would have moderate impacts; the impacts of increased waste disposal
would be noticeable, but would not destabilize any important resource, and further
mitigation would be unwarranted.

Other Impacts

Progress Energy estimates that construction of the power block and coal storage area
would affect 135 acres of land and associated terrestrial habitat. Because most of this
construction would require some clearing of woodland areas, impacts at the CR-3 site
would be moderate, but would be somewhat less than the impacts of using a green field
site. Visual impacts would be consistent with the industrial nature of the site. As with
any large construction project, some erosion and sedimentation and fugitive dust
emissions could be anticipated, but would be minimized by using best management
practices. Debris from clearing and grubbing could be disposed of onsite.
Socioeconomic impacts from the construction workforce would be minimal, because
worker relocation would not be expected, due to the site’s proximity to Tampa, Florida,
70 miles from the site. Progress Energy estimates an operational workforce of only 98
for the coal-fired alternative. The reduction in workforce would result in adverse
socioeconomic impacts. Progress Energy believes these impacts would be small, due
to CR-3’s proximity to the Tampa metropolitan area.

Impacts to aquatic resources and water quality would be similar to impacts of CR-3, due
to the plant’s use of the existing natural draft cooling tower and cooling water system
that withdraws from and discharges to the Gulf of Mexico via the intake and discharge
canals, and would be offset by the concurrent shutdown of CR-3. The additional stacks,
boilers, and rail deliveries would increase the visual impact of the existing site. Impacts
to cultural resources would be unlikely, due to the previously disturbed nature of the
site.

Progress Energy believes that other construction and operation impacts would be small.
In most cases, the impacts would be detectable, but they would not destabilize any
important attribute of the resource involved. Due to the minor nature of these other
impacts, mitigation would not be warranted beyond that previously mentioned.
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7.2.3.2 Gas-Fired Generation

NRC evaluated environmental impacts from gas-fired generation alternatives in the
GEIS, focusing on combined-cycle plants. Section 7.2.1.1 presents Progress Energy’s
reasons for defining the gas-fired generation alternative as a combined-cycle plant on
the CR-3 site. Land-use impacts from gas-fired units on CR-3 would be less than those
from the pulverized coal-fired and new nuclear reactor alternatives. Reduced land
requirements, due to a smaller facility footprint, would reduce impacts to ecological,
aesthetic, and cultural resources. A smaller workforce could have adverse
socioeconomic impacts. Human health effects associated with air emissions would be
of concern. Aquatic biota losses due to cooling water withdrawals would be offset by
the concurrent shutdown of the nuclear generators.

NRC has evaluated the environmental impacts of constructing and operating a
1,212-MWe gas-fired facility consisting of multiple combined-cycle units as an
alternative to a nuclear power plant license renewal (NRC 2008). Progress Energy has
reviewed the NRC analysis, believes it to be sound, and notes that it analyzed more
generating capacity than the 850 MWe-net discussed in this analysis. Progress Energy
has adopted the NRC analysis with necessary Florida- and Progress Energy-specific
modifications noted.

Air Quality

Natural gas is a relatively clean-burning fossil fuel; the gas-fired alternative would
release similar types of emissions, but in lesser quantities than the coal-fired alternative.
Control technology for gas-fired turbines focuses on NOx emissions. Progress Energy
estimates the gas-fired alternative emissions to be as follows:

SO, = 16 tons per year

NOx = 257 tons per year

Carbon monoxide = 53 tons per year

Filterable Particulates = 45 tons per year (all particulates are PM; 5)
Table 7-5 shows how Progress Energy calculated these emissions.

While gas-fired turbine emissions are less than coal-fired boiler emissions, and
regulatory requirements are less stringent, the emissions are still substantial. Progress
Energy concludes that emissions from the gas-fired alternative at CR-3 would
noticeably alter local air quality, but would not destabilize regional resources (i.e., air
quality). Air quality impacts would therefore be moderate, but substantially smaller than
those of coal-fired generation.
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Waste Management

Gas-fired generation would result in almost no waste generation, producing minor (if
any) impacts. Progress Energy concludes that gas-fired generation waste management
impacts would be small.

Other Impacts

Similar to the pulverized coal-fired alternative, the ability to construct the gas-fired
alternative on the existing CR-3 site would reduce construction-related impacts. A new
gas pipeline would be required for the two 425-MWe gas turbine generators in this
alternative. To the extent practicable, Progress Energy would route the pipeline along
existing, previously disturbed, rights-of-way to minimize impacts. Approximately 10
miles of new pipeline construction would be required to connect CR-3 to the existing
pipeline network. A 10-inch diameter pipeline would necessitate a 50-foot-wide corridor,
resulting in the disturbance of as much as 61 acres. This new construction may also
necessitate an upgrade of the State-wide pipeline network. Progress Energy estimates
that 33 acres would be needed for a plant site; this much previously disturbed acreage
is available at CR-3, reducing loss of terrestrial habitat. Aesthetic impacts, erosion and
sedimentation, fugitive dust, and construction debris impacts would be similar to the
pulverized coal-fired alternative, but smaller because of the reduced site size.
Socioeconomic impacts of construction would be minimal, because worker relocation
would not be expected due to the site’s proximity to Tampa, Florida, 70 miles from the
site. However, Progress Energy estimates a workforce of 28 for gas operations. The
reduction in work force would result in adverse socioeconomic impacts. Progress
Energy believes these impacts would be moderate and would be mitigated by the site’s
proximity to the Tampa metropolitan area.

7.2.3.3 New Nuclear Reactor

As discussed in Section 7.2.1.2, under the new nuclear reactor alternative Progress
Energy would construct and operate a single unit nuclear plant using one of the four
NRC certified standard designs for nuclear power plants.

Air Quality

Air quality impacts would be minimal. Air emissions are primarily from non-facility
equipment and diesel generators and are comparable to those associated with the
continued operation of CR-3. Overall, emissions and associated impacts would be
considered small.

Waste Management

High level radioactive wastes would be similar to those associated with the continued
operation of CR-3. Low level radioactive waste impacts from a new nuclear plant would
be slightly greater but similar to the continued operation of CR-3. The overall impacts
are characterized as small.
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Other Impacts

Progress Energy estimates that construction of the reactor and auxiliary facilities would
affect approximately 250 acres of land and associated terrestrial habitat. Because this
construction would require some clearing of woodland areas, impacts at the CR-3 site
would be moderate. For the purposes of analysis, Progress Energy has assumed that
the existing rail line would be used for reactor vessel and other deliveries under this
alternative. Visual impacts would be consistent with the industrial nature of the site. As
with any large construction project, some erosion and sedimentation and fugitive dust
emissions could be anticipated, but would be minimized by using best management
practices. Debris from clearing and grubbing could be disposed of onsite.

Progress Energy estimates a peak construction work force of 2,500. The surrounding
communities would experience moderate to large demands on housing and public
services. After construction, the communities would be impacted by the loss of jobs as
construction workers moved on. Long-term job opportunities would be comparable to
continued operation of CR-3; therefore, Progress Energy concludes that the
socioeconomic impacts during operation would be small.

Impacts to aquatic resources and water quality would be similar to impacts of CR-3, due
to the plant’s use of the existing cooling water system that withdraws from and
discharges to the Gulf of Mexico via the intake and discharge canals, and would be
offset by the concurrent shutdown of CR-3.

Impacts to cultural resources would be unlikely, due to the previously disturbed nature
of the site. Progress Energy is aware, however, that the site vicinity and the
surrounding environs have potential for containing cultural resources. Additionally,
Progress Energy is aware of cultural resources that are within or near CR-3 boundaries.
If any archaeological or historic artifacts were found during construction, work would
cease in the vicinity of the find and the site environmental coordinator would be notified.
The site environmental coordinator would then contact the State Historic Preservation
Officer (SHPO). Progress Energy would coordinate with the SHPO to protect any
potentially significant cultural resources. Progress Energy concludes that the impact on
cultural resources from construction and operation of new nuclear units at CR-3 would
be small and no mitigation would be warranted.

Progress Energy thinks that other construction and operation impacts would be small.
In most cases, the impacts would be detectable, but they would not destabilize any
important attribute of the resource involved. Due to the minor nature of these other
impacts, mitigation would not be warranted beyond that previously mentioned.

7.2.3.4 Purchased Power

As discussed in Section 7.2.1.2, Progress Energy assumes that the generating
technology used under the purchased power alternative would be one of those that
NRC analyzed in the GEIS. Progress Energy is also adopting by reference the NRC
analysis of the environmental impacts from those technologies. Under the purchased
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power alternative, therefore, environmental impacts would still occur, but they would
likely originate from a power plant located elsewhere within the region, nation, or
another country.

Florida’s peninsula limits interconnection alternatives for obtaining imported power, and
the location of the CR-3 load center (i.e., central Florida) would require Progress Energy
to construct additional transmission facilities from the Florida State line to central
Florida, a distance of approximately 200 to 300 miles. Depending on the source of the
imported power, additional transmission facilities may have to be built in other states to
the Florida State line. Progress Energy believes most of the transmission lines could be
routed along existing rights-of-way. Progress Energy assumes that the environmental
impacts of transmission line construction would be moderate. As indicated in the
introduction to Section 7.2.2, the environmental impacts of construction and operation of
new coal- or gas-fired generating capacity for purchased power at a previously
undisturbed greenfield site would exceed those of a coal- or gas-fired alternative located
on the CR-3 site.
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TABLE 7-1
PULVERIZED COAL-FIRED ALTERNATIVE

Characteristic

Basis

Unit size = 850 MWe ISO rating net®

Unit size = 904 MWe ISO rating gross®
Number of units = 1

Boiler type = tangentially fired, dry-bottom
Fuel type = bituminous, pulverized coal
Fuel heating value = 12,142 Btu/lb

Fuel ash content by weight = 9.08 percent
Fuel sulfur content by weight = 1.37 percent
Uncontrolled NOx emission = 10 Ib/ton
Uncontrolled CO emission = 0.5 Ib/ton

Heat rate = 8,844 Btu/KWh

Capacity factor = 0.85

Controlled mercury emission = 8.3x10™ Ib/ton

NOx control = low NOx burners, overfire air
and selective catalytic reduction (95 percent
reduction)

Particulate control = fabric filters (baghouse-
99.9 percent removal efficiency)

SO, control = Wet scrubber — lime (95 percent
removal efficiency)

Coal-fired plant that is = CR-3 net capacity of 850
MWe

Calculated based on 6 percent onsite power

Assumed

Minimizes nitrogen oxides emissions (EPA 1998)

Typical for coal used in Florida

2006 value for coal used in Florida (EIA 2007b)

2006 value for coal used in Florida (EIA 2007b)

2006 value for coal used in Florida (EIA 2007b)

Typical for pulverized coal, tangentially fired, dry-
bottom, NSPS (EPA 1998)

Typical for coal-fired units (Progress Energy 2008c)

Typical for large coal-fired plants

EPA 1998

Best available and widely demonstrated for
minimizing NOx emissions (EPA 1998)

Best available for minimizing particulate emissions
(EPA 1998)

Best available for minimizing SO, emissions (EPA
1998)

a. The difference between “net” and “gross” is electricity consumed onsite.

Btu British thermal unit

International Standards Organization rating at standard atmospheric conditions of 59°F, 60 percent

relative humidity, and 14.696 pounds of atmospheric pressure per square inch

CcO = carbon monoxide

ISO rating =

Kwh = kilowatt hour

Ib = pound

MWe = megawatt electric

NOx = nitrogen oxides

NSPS = New Source Performance Standard
SO, = sulfur dioxide

< less than
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TABLE 7-2
GAS-FIRED ALTERNATIVE
Characteristic Basis

Unit size = 425 MWe ISO rating net:* Gas-fired combined-cycle plant that is = CR-3 net
capacity of 850 MWe

Unit size = 443 MWe ISO rating gross:* Calculated based on 4 percent onsite power

Number of units = 2 Assumed

Fuel type = natural gas Assumed

Fuel heating value = 1,030 Btu/ft® 2006 value for natural gas used in Florida
(EIA 2007b)

Fuel sulfur content = 0.0007% Typical for natural gas (INGAA 2000)

NOx control = selective catalytic reduction (SCR) Best available for minimizing NOx emissions

with steam/water injection (EPA 2000)

Fuel NOx content = 0.0109 Ib/MMBtu Typical for large SCR-controlled gas fired units with
water injection (EPA 2000)

Fuel CO content = 0.00226 Ib/MMBtu Typical for large SCR-controlled gas fired units
(EPA 2000)

Heat rate = 7,163 Btu/kWh Typical for gas-fired combined-cycle units (Progress
Energy 2008c)

Capacity factor = 0.85 Typical for combined-cycle units in baseload service

a. The difference between “net” and “gross” is electricity consumed onsite.

Btu = British thermal unit

(6]0) = carbon monoxide

ft3 = cubic foot

ISO rating = International Standards Organization rating at standard atmospheric conditions of 59°F, 60 percent
relative humidity, and 14.696 pounds of atmospheric pressure per square inch

kWh = kilowatt hour

MM = million

MWe = megawatt electric

NOx = nitrogen oxides

< less than
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Result

2,452,125 tons
coal per year

3,191 tons SO,
per year

613 tons NOx
per year

613 tons CO per
year

26 tons PMyo per
year

0.111 tons PM25
per year

0.102 tons Hg

TABLE 7-3
AIR EMISSIONS FROM PULVERIZED COAL-FIRED ALTERNATIVE
Parameter Calculation
Annual coal . 904MW 8,844 Btu 1,000 kW Ib ton 8,760 hr
consumption 1 Unit Unit . kWxhr MW X12,142 Btu | 2,000 b e
S0,** 38x1.371b  ton  100-95 2,452,125 tons
ton 2,0001b 100 yr
NOX"* 10lb  ton  100-95 2452125 tons
ton 2,000 Ib 100 yr
co° 0.5b  ton  2452,125 tons
ton 2,000 1b yr
PM; 2.3x9.081b  ton  100-99.9 2,452,125 tons
ton 2,000 Ib 100 yr
PM2.5° 0.01x9.081b  ton _ 100-99.9 2452,125 tons
ton 2,000 1b 100 yr
Hg' 83x10%1b _ ton 2452125 tons
ton 2,000 Ib yr

per year

a. EPA 1998, Table 1.1-1.
b. EPA 1998, Table 1.1-2.
c. EPA 1998, Table 1.1-3.
d. EPA 1998, Table 1.1-4.
e. EPA 1998, Table 1.1-6.
f. EPA 1998, Table 1.1-18.

CO = carbon monoxide

Hg = mercury

NOx = nitrogen oxides

PMio = particulates having diameter less than 10 microns
SO, = sulfur dioxide
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TABLE 74
SOLID WASTE FROM PULVERIZED COAL-FIRED ALTERNATIVE
Parameter Calculation Result
Annual SO, 2,452,125 ton coal N 0.85tons 5 64.1 ton SO, 67,155 tons of SO,
generated® yr 100 ton coal 32.1 tons per year
Annual SO, 67,155 ton SO, Xgi 63,797 tons of SO,
removed yr 100 per year
Annual ash 2,452,125 ton coal y 8.3ton ash N 99.9 222,430 tons of ash
generated yr 100ton coal 100 per year
Annual ash 222,430 tons 90 200,187 tons of ash
recycled 100 recycled per year
Annual ash waste 222,430 tons - 200,187 tons 22,243 tons of ash
waste per year
Annual lime 67,155 ton SO, 56.1 ton CaO 58,773 tons of
consumption” yr x 64.1 ton SO, CaO per year
Annual calcium 63,797 ton SO, 172ton CaSO, «2H,0 171,187 tons of
sulfate yr 64.1 ton SO, CaS04-2H20
generated® per year
Annual scrubber 58,773 ton CaO 100 -95 174,126 tons of
waste generated® yr x +171187 ton CaSO, #2H,0 scrubber waste per
year
Total volume of 174126ton . 2,000 b ft3 136,569,051 ft* of
e — X X —— X
scrubber waste yr y ton 102 1b scrubber waste
Total volume 22243 ton 2000b ft? 17,794,424 ft*
of ash’ yr x40 yrx == X100 of ash

Total volume
of solid waste
Waste pile area
(acres)

136,569,051 ft°
5,145,449 ft*

+ 17,794,424 t°

acre

30 ft

X
43,560 ft*

154,363,475 ft*
of solid waste

118 acres of
solid waste

Based on annual coal consumption of 2,452,125 tons per year (Table 7-2).
Calculations assume 100 percent combustion of coal.
Lime consumption is based on total SO, generated.
Calcium sulfate generation is based on total SO, removed.
Total scrubber waste includes scrubbing media carryover.
Density of scrubber sludge is 102 Ib/ft® (FHA 1998).
Density of coal bottom ash is 100 Ib/ft? (FHA 1998).

= sulfur
oxides of sulfur
calcium oxide (lime)
calcium sulfate dihydrate

wreao T

SO,
CaO
CaS04-2H,0

Alternatives to the Proposed Action

Page 7-29



Crystal River Unit 3

License Renewal Application Environmental Report
TABLE 7-5
AIR EMISSIONS FROM GAS-FIRED ALTERNATIVE
Parameter Calculation Result
Annual gas o Unitsx 243MW  7163Btu1,000kw '  8760hr o .. 45,848,850,425
consumption Unit ~ KWxhr MW  1030Btu  yr ft” per year
Annual Btu 45,848,850,425 ft* 1,030Btu MMBtu 47,224,316MMBt
input yr x i x 10°Btu u per year
SO,° 0.000658 Ib y ton N 47,224,316 MMBtu 16 tons SO, per
MMBtu 2,0001b yr year
NOX® 0.01091b N ton “ 47,224,316 MMBtu 257 tons NOXx
MMBtu ~ 2,000lb yr per year
co® 0.00226 Ib § ton y 47,224,316 MMBtu 53 tons CO per
MMBtu ~ 2,000lb yr year
PMgz.5® 0.01091b o ton y 47,224,316 MMBtu 45 tons filterable
MMBtu  2,0001b yr PMa5 per year

a. EPA 2000, Table 3.1-1. All particulates are less than 2.5 microns in diameter.
b. EPA 2000, Table 3.1-2.

o]0] = carbon monoxide

NOx = oxides of nitrogen

PM2s = particulates having diameter less than 2.5 microns
SO, = sulfur dioxide
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8.0 COMPARISON OF ENVIRONMENTAL IMPACTS OF LICENSE RENEWAL
WITH THE ALTERNATIVES

NRC

“To the extent practicable, the environmental impacts of the proposal
and the alternatives should be presented in comparative form...” 10
CFR 51.45(b)(3) as adopted by 51.53(c)(2)

Chapter 4 analyzes environmental impacts of Crystal River Unit 3 (CR-3) license
renewal and Chapter 7 analyzes impacts from renewal alternatives. Table 8-1
summarizes environmental impacts of the proposed action (license renewal) and the
alternatives, for comparison purposes. The environmental impacts compared in

Table 8-1 are those that are either Category 2 issues for the proposed action, license
renewal, or are issues that the Generic Environmental Impact Statement (GEIS)

(NRC 1996) identified as major considerations in an alternatives analysis. For example,
although the U. S. Nuclear Regulatory Commission (NRC) concluded that air quality
impacts from the proposed action would be small (Category 1), the GEIS identified
major human health concerns associated with air emissions from alternatives

(Section 7.2.2). Therefore, Table 8-1 compares air impacts among the proposed action
and the alternatives. Table 8-2 is a more detailed comparison of the alternatives.
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9.0 STATUS OF COMPLIANCE
9.1 PROPOSED ACTION

NRC

“The environmental report shall list all federal permits, licenses,
approvals and other entitlements which must be obtained in connection
with the proposed action and shall describe the status of compliance
with these requirements. The environmental report shall also include a
discussion of the status of compliance with applicable environmental
quality standards and requirements including, but not limited to,
applicable zoning and land-use regulations, and thermal and other
water pollution limitations or requirements which have been imposed
by Federal, State, regional, and local agencies having responsibility for
environmental protection.” 10 CFR 51.45(d), as adopted by 10 CFR
51.53(c)(2)

9.1.1 GENERAL

Table 9-1 lists environmental authorizations that Progress Energy has obtained for
current Crystal River Unit 3 (CR-3) operations. In this context, Progress Energy uses
“authorizations” to include any permits, licenses, approvals, or other entitlements.
Progress Energy expects to continue renewing these authorizations during the current
license period and through the U.S. Nuclear Regulatory Commission (NRC) license
renewal period. Because the NRC regulatory focus is prospective, Table 9-1 does not
include authorizations that Progress Energy obtained for past activities that did not
include continuing obligations.

Before preparing the application for license renewal, Progress Energy conducted an
assessment to identify any new and significant environmental information (Chapter 5).
The assessment included interviews with Progress Energy experts, review of CR-3
environmental documentation, and communication with state and federal environmental
protection agencies. Based on this assessment, Progress Energy concludes that CR-3
is in compliance with applicable environmental standards and requirements.

Table 9-2 lists additional environmental authorizations and consultations related to NRC
renewal of the CR-3 license to operate. As indicated, Progress Energy anticipates
needing relatively few such authorizations and consultations. Sections 9.1.2 through
9.1.5 discuss some of these items in more detail.

9.1.2 THREATENED OR ENDANGERED SPECIES

Section 7 of the Endangered Species Act (16 USC 1531 et seq.) requires federal
agencies to ensure that agency action is not likely to jeopardize any species that is
listed, or proposed for listing as endangered, or threatened. Depending on the action

Status of Compliance Page 9-1
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involved, the Act requires consultation with the U.S. Fish and Wildlife Service (USFWS)
regarding effects on non-marine species, the National Marine Fisheries Service (NMFS)
for marine species, or both. USFWS and NMFS have issued joint procedural
regulations at 50 CFR 402, Subpart B, that address consultation, and USFWS
maintains the joint list of threatened and endangered species at 50 CFR 17.

Although not required of an applicant by federal law or NRC regulation, Progress
Energy has chosen to invite comment from federal and state agencies regarding
potential effects that CR-3 license renewal might have on threatened or endangered
species. Attachment C includes copies of Progress Energy correspondence with
USFWS, NMFS, and the Florida Fish and Wildlife Conservation Commission.

9.1.3 HISTORIC PRESERVATION

Section 106 of the National Historic Preservation Act (16 USC 470 et seq.) requires
federal agencies having the authority to license any undertaking to, prior to issuing the
license, take into account the effect of the undertaking on historic properties and to
afford the Advisory Council on Historic Preservation an opportunity to comment on the
undertaking. Council regulations provide for the State Historic Preservation Officer
(SHPO) to have a consulting role (35 CFR 800.2). Although not required of an applicant
by federal law or NRC regulation, Progress Energy has chosen to invite comment by the
Florida SHPO. Attachment D contains a copy of Progress Energy’s letter to the Florida
State Historic Preservation Officer.

9.1.4 WATER QUALITY (401) CERTIFICATION

Federal Clean Water Act Section 401 requires an applicant for a federal license
to conduct an activity that might result in a discharge into navigable waters to
provide the licensing agency a certification from the state that the discharge will
comply with applicable Clean Water Act requirements (33 USC 1341). NRC has
indicated in its Generic Environmental Impact Statement for License Renewal
(NRC 1996, Section 4.2.1.1) that issuance of a National Pollutant Discharge
Elimination System (NPDES) permit implies certification by the state. Progress
Energy is applying to NRC for license renewal to continue CR-3 operations.
Consistent with the GEIS, Progress Energy is providing CR-3's NPDES permit as
evidence of state water quality (401) certification (Attachment B).

9.1.5 COASTAL ZONE MANAGEMENT PROGRAM

The federal Coastal Zone Management Act (16 USC 1451 et seq.) imposes
requirements on applicants for a federal license to conduct an activity that could
affects a state’s coastal zone. The entire state of Florida is part of the coastal
zone, so CR-3 is subject to Coastal Zone Management Act requirements.
Therefore a determination is necessary from the Florida Coastal Management
Program that the proposed NRC license renewal is consistent with the state of
Florida’s Coastal Management Program. The Florida State Clearinghouse,
administered by the Florida Department of Environmental Protection’s Office of

Sta