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9.0 ALTERNATIVES

The proposed action is for NRC to issue a COL to SCE&G for Units 2 and 3 at the
VCSNS site. The SCE&G goal in preparing this COL application environmental
report is to obtain authorization from NRC for construction and operation of two
nuclear power facilities to meet future baseload generating needs, as such needs
may be determined by the state of South Carolina and co-owner decision-makers.

Chapter 9 describes the alternatives to construction and operation of new nuclear
units with closed-cycle cooling at the VCSNS site, and alternative plant and
transmission systems. The descriptions provide sufficient detail for the reader to
evaluate the impacts of the alternative generation options or plant and
transmission systems relative to those of the proposed action. The chapter is
divided into four sections:

. No-Action Alternative (Section 9.1)

. Energy Alternatives (Section 9.2)

. Alternative Sites (Section 9.3)

. Alternative Plant and Transmission Systems (Section 9.4)

For most of the Chapter 9 analysis, SCE&G defined the region of interest as the
state of South Carolina. The region of interest does not limit power purchase
analysis; the co-owners can purchase power generated almost anywhere in the
United States, Canada, or Mexico provided there is transmission capability to
import the power.

9.0-1 Revision 0
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9.1 NO-ACTION ALTERNATIVE

The no-action alternative for a proposed combined construction and operating
license (COL) is for NRC to not issue a COL for Units 2 and 3. Under the no-action
alternative, the proposed project would not be constructed or operated at the
VCSNS site. The applicant would lose the benefit of being able to provide
baseload power from the proposed project.

As discussed in Chapter 8, electricity demand in South Carolina, which is driven
primarily by increased population and higher per capita consumption of electricity,
is expected to increase by about 2.0% annually for the foreseeable future. Without
additional capacity, the co-owners of the proposed project would not be able to
maintain an adequate reserve margin to mitigate uncertainties in meeting load
requirements that can arise from unit outages, adverse weather conditions,
unexpected demand, or an unplanned loss in the transmission system. The co-
owners—SCE&G and Santee Cooper—would be at potential variance with their
public service obligations to provide sufficient power within their respective
service territories. Customers would lose the possibility of having less expensive
nuclear-generated electricity displace more expensive generation options in the
dispatch mix. The co-owners would not be able to support national goals to
advance the use of nuclear energy. South Carolina’s fuel supply portfolio could
become increasingly dependent on fossil-fuel generation and air quality in the
region might be negatively affected by increased air emissions. If the co-owners
took no action at all to meet growing demands, the ability of the co-owners of the
proposed project to continue to supply low-cost, reliable power to their customers
would be impaired. Consequently, it would be unreasonable for the co-owners or
the state of South Carolina to take no action at all to meet growing demands for
electricity. From this point, the no-action alternative could take the following
general paths:

. No New Generating Capacity — The co-owners and the state may choose
not to pursue construction of any new generating capacity, and thus the
need for power presumably must be met by other alternative means that
involve no new generating capacity. These alternatives would include
demand-side management (i.e., energy conservation, efficiency and load
management), and power purchased from other electricity providers. This
evaluation is discussed in Subsection 9.2.1.

. Construct Nonnuclear Alternatives — The required generating capacity
could be provided by the construction of generating alternatives other than
the proposed project. The new capacity may be constructed at the VCSNS
site, other existing generating facility sites, or at other, non-designated,
“greenfield” sites. Assessments of these alternatives are provided in
Subsection 9.2.2.

. Construct New Nuclear Capacity at an Alternative Site — Because the no-
action alternative is non-issuance of a COL, the proposed project would
not be constructed or operated at the VCSNS site. It follows, therefore,
that the environmental impacts described and predicted in this report for
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the new facility at VCSNS would not occur. However, while the predicted
impacts would not occur at VCSNS if the facility were not built, some of
these impacts (or greater impacts) could occur at other sites if new nuclear
generating capacity is constructed and operated at those other sites to
meet the presumed need for power. These impacts are evaluated (i.e.,
compared with those of the proposed project) in Section 9.3.

Combination — It is possible that some combination of the above
approaches could be taken to provide the equivalent of the generating
capacity precluded by the NRC’s denial of the COL. For example, the
proposed capacity could be met by a certain amount of new coal-fired
capacity, combined with purchased power from outside the relevant
service area. Combinations of alternative energy sources are considered
in Subsection 9.2.2.12.
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9.2 ENERGY ALTERNATIVES

Alternatives that do not require new generating capacity are discussed in
Subsection 9.2.1, while new generation alternatives are discussed in Subsection
9.2.2. In Subsection 9.2.2, some of the alternatives that require new generating
capacity were eliminated from further consideration and discussion based on their
availability in the region, overall feasibility, ability to supply baseload power, or
environmental consequences. In Subsection 9.2.3, the alternatives that were not
eliminated are investigated in further detail relative to specific criteria such as
environmental impacts, reliability, and economic costs.

9.21 ALTERNATIVES THAT DO NOT REQUIRE NEW GENERATING
CAPACITY

This subsection is intended to provide an assessment of the economic and
technical feasibility of meeting the demand for energy without constructing new
generating capacity. Specific elements may include:

. Purchasing power from other utilities or power generators

. Reactivating or extending the service life of existing plants within the
power system

. Implementing demand side management actions (including conservation
measures)
. A combination of these elements that would be equivalent to the output of

the project and therefore eliminate its need

In Subsection 9.2.1, the relevant service area definition is applicable only to
SCE&G’s and Santee Cooper’s demand side management analysis because
reducing demand outside the relevant service area would not relieve demand
within the relevant service area.

9.2.1.1 Purchasing Power from Other Utilities or Power Generators

SCE&G has evaluated conventional and prospective purchase power supply
options that could be reasonably implemented (SCE&G 2007). SCE&G constantly
monitors the markets for electric energy and capacity and at times is an active
purchaser and seller in those markets. Where it appears that market resources
may be able to meet supply needs for its system appropriately, SCE&G polls the
market, in some cases informally, and in other cases through the issuance of
formal requests for proposals. In cases where resources can be an appropriate
part of SCE&G’s supply mix, SCE&G includes those resources in its comparative
analysis of alternative supply options.

SCE&G’s integrated resource plan calls for the addition of 500 MW of peaking/
intermediate capacity and firm purchased power in the 2009—2015 time frame
(SCE&G 2007). The plan projects the need for increases in baseload capacity of
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600 MW in 2016 and an additional 600 MW in 2019. SCE&G projects an increase
in total capacity of approximately 24% from 5,808 to 7,197 MW from 2007 to 2021
(SCE&G 2007).

Santee Cooper periodically reviews its power resources, which include nuclear,
natural gas, oil- and coal-fired units, as well as long-term power purchase
agreements. Santee Cooper’s current total summer peak generating capacity is
4,509 MW (Santee Cooper 2006). In addition, Santee Cooper presently
purchases 84 MW of firm supply from the U.S. Army Corps of Engineers and 327
MW of hydroelectric power from the Southeastern Power Administration (Santee
Cooper 2006). By 2015, Santee Cooper projects to be purchasing 486 MW or 7%
of total system capacity (Santee Cooper 2006). Thus, power purchased from
others is a small contribution to the overall system capacity and Santee Cooper
will continue this practice where practical and appropriate.

If power were purchased from sources within the U.S., Canada, or Mexico, the
generating technology would likely be one of those described in this ER (probably
coal, natural gas, or nuclear). The description of the environmental impacts of
other technologies described in Subsection 9.2.2 is representative of the
purchased electrical power alternative to a new nuclear unit. Under the purchased
power alternative, the environmental impacts of power production would still
occur, but would be located elsewhere within the region or the nation or in another
country.

While purchased power will remain a source of power for SCE&G and Santee
Cooper, it will not be adequate to provide the required increase in baseload
capacity projected for 2015.

9.21.2 Reactivating or Extending Service Life of Existing Plants

The plants that would likely replace the proposed project would be coal or natural
gas units. Coal and natural gas plants slated for retirement tend to be ones that
are old enough to have difficulty in economically meeting today’s air emissions
limits. In the face of increasingly stringent environmental restrictions, delaying
retirement, or reactivating plants in order to avoid the construction of a large
baseload plant would require major construction to upgrade or replace plant
components. As a result, the environmental impacts of a refurbishment scenario
are bounded by the coal- and natural gas-fired alternatives evaluated in
Subsection 9.2.3.

It is conceivable that another nuclear plant could be a potential alternative source
by reactivation or license renewal. However, Unit 1, the only nuclear plant owned
by SCE&G and Santee Cooper, has received a renewed operating license and
this analysis assumes the continued operation of Unit 1. Continued operation of a
nuclear power plant would avoid the environmental impacts related to
construction, so continued operation of a nuclear power plant would have fewer
environmental impacts than construction of a new plant. However, continued
operation of an existing nuclear plant does not provide additional generating
capacity.
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Therefore, given a real need for the proposed project, reactivation or extended
service life for existing plants are not considered reasonable or environmentally
preferable alternative energy sources.

9.21.3 Demand Side Management

Demand side management is the practice of reducing customers’ demand for
energy through programs such as energy conservation, efficiency, and load
management so that the need for additional generation capacity is eliminated or
reduced. Demand side management can minimize environmental effects by
avoiding the construction and operation of new generating facilities. Those
impacts that would result from the construction of the proposed facility, or from the
supply of the additional power through other means, would be avoided if demand
side management were sufficient to reduce the need for additional power.
SCE&G’s and Santee Cooper’s ongoing demand side management programs to
reduce the demand for power are described below.

9.2.1.31 SCE&G Demand Side Management
SCE&G’s program is divided into three major categories: customer information
programs, energy conservation programs, and load management programs.

These programs are summarized below (SCE&G 2007).

Customer Information Programs

SCE&G’s customer information programs fall under two headings: the annual
energy campaigns and the web-based information initiative.

. Annual Energy Campaigns: SCE&G proactively educates its customers to
create awareness of issues related to energy and conservation
management. Radio and newspaper campaigns are conducted in major
service areas on energy saving tips, online energy management tools, and
energy saving clinics. Energy saving tips are promoted on the Weatherline
(the “Energy Wise” newsletter distributed to customers with their bills), in
brochures/printed materials available in business offices, in recorded
messages for customers placed on hold, on the SCE&G website, by the
SCE&G Speakers Bureau that provides talks to local organizations about
energy conservation, and by featured news guests in which SCE&G
experts are interviewed by news media regarding energy conservation and
useful tips.

. Web-based Information: SCE&G has available a web-based tool that
allows customers to access current and historical consumption data and
compare their energy usage month to month and year to year, noting
trends and spikes in their consumption. Feedback on this tool has been
positive and over 166,000 customers have registered to access this tool as
well as other account-related information.
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Energy Conservation Programs

SCE&G has implemented three energy conservation programs: the Value Visit
Program, the Conservation Rate, and the use of Seasonal Rate structures.

Value Visit Program: This program is designed to assist residential electric
customers that are considering an investment in upgrading their home’s
energy efficiency. An SCE&G representative visits the customer’s home
and guides them in their purchase of energy-related equipment and
materials such as heating and cooling systems, duct insulation, attic
insulation, storm windows, etc. Financing is offered to qualified customers
and rebates offered for upgrading certain areas of the home to encourage
upgrading to higher energy efficiency.

Rate 6 Energy Saver/Energy Conservation Program: The Rate 6 program
rewards homeowners and home builders who upgrade their existing
homes or build their new homes to a high level of energy efficiency with a
reduced electric rate. Information on the program is available on the
SCE&G website and by brochure.

Seasonal Rates: Many SCE&G rates are designed with components that
vary by season. Energy provided in the peak usage season is charged a
premium to encourage conservation and efficient use.

Load Management Programs

SCE&G’s load management programs have as their primary goal the reduction of
the need for additional generating capacity. There are four load management
programs: Standby Generator Program, Interruptible Load Program, Real Time
Pricing Rate, and the Time of Use Rates.

Standby Generator Program: The Standby Generator Program for
commercial and industrial retail customers was introduced in 1990 to
serve as a load management tool. General guidelines authorize SCE&G to
initiate a standby generator run request when reserve margins are
stressed because of a temporary reduction in system generating
capability, or high customer demand. Through consumption avoidance,
generator customers release capacity back to SCE&G where it is then
used to satisfy system demand. Qualifying customers receive financial
credits determined initially during a load test, and future demand credits
are based on the power the customer actually delivers when SCE&G
requests the customer to run their generators.

Interruptible Load Program: SCE&G has over 200 MW of interruptible
customer load under contract. Participating customers receive a discount
on their demand charges for shedding load when SCE&G is short of
capacity.
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. Real Time Pricing Rate: A number of customers receive power under the
real time pricing rate. During peak usage periods throughout the year
when capacity is low in the market, the real time pricing rate sends a high
price signal to participating customers which encourages conservation and
load shifting. During low usage periods, prices are lower.

. Time of Use Rates: Time of use rates contain higher charges during the
peak usage periods of the day to encourage conservation and load shifting
during these periods.

The Standby Generator Program and Interruptible Load Program, SCE&G’s
principal contributors to demand side management, make 206 MW of capacity
available to the system. Additional contracts are expected in the future, but
without additional savings the current 206 MW are projected to decrease system
demand by approximately 3.5% in 2015.

9.21.3.2 Santee Cooper Demand Side Management

Santee Cooper has implemented demand side management programs for both
residential and commercial customers to encourage conservation and shifting
energy usage to off-peak hours (Santee Cooper 2006). These programs are
described below:

Residential Programs

. Good Cents New and Improved Home Program: The Good Cents Program
provides residential customers an incentive to build new homes to higher
levels of energy efficiency and improve existing homes by upgrading
heating and air conditioning equipment and the thermal envelope to high-
energy efficiency standards. All homes are evaluated to determine if they
meet the standards set for the program. Inspections are completed during
construction for new homes and at the completion of construction for new
and improved homes. As an incentive, participants are eligible for a
reduced rate. Program participation in 2005 (the most recent data)
resulted in an estimated demand savings of 15,470 kW.

. H,0 Advantage Water Heating Program: H,O Advantage is a storage

water heating program designed to shift the demand related to water
heating to off-peak hours. This is accomplished with the installation of an
electronic timer or radio controlled switch on an 80-gallon water heater.
This program was offered for the last time in 2000, and will no longer be
impacting the system after 2010 when the 10-year contracts expire.
Program participation in 2005 (the most recent data) resulted in an
estimated demand savings of 853 kW.

Commercial Programs

. Commercial Good Cents: The Commercial Good Cents Program is offered
to commercial customers building new facilities that improve the efficiency
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in the building thermal envelope, heating and cooling equipment, and
lighting. Commercial customers that meet program standards are given an
up-front rebate to encourage participation in the program. Program
participation in 2005 (the most recent data) resulted in an estimated
demand savings of 119 kW.

. Thermal Storage Cooling Program: The Thermal Storage Cooling Program
shifts energy used by commercial customers for air conditioning from peak
to off-peak hours by using thermal energy stored in a medium such as ice
or water. Rebates are offered to customers who install this type of
equipment.

. Interruptible Load Program: Santee Cooper has 500 MW of interruptible
customer load under contract (Santee Cooper 2006). Participating
customers receive a discount on their demand charges for shedding load
when Santee Cooper is short of capacity.

9.21.3.3 State of South Carolina Demand Side Management Projections

Despite the ongoing demand side management programs promoted by SCE&G
and Santee Cooper, significant additional reductions in demand are not
considered likely in South Carolina, given the expected customer growth rate of
approximately 2% and the relatively low cost of electricity in the service area
(SCEO 2005). According to the South Carolina Energy Office, “the future of
electric demand-side programs in South Carolina appears bleak, due in part to the
low cost of electricity as compared with the other states” (SCEO 2005). The South
Carolina Energy Office report continues, “not only does South Carolina have a
lower average rate per kilowatt-hour in the residential sector than the national
average but also in the commercial and industrial sectors.” The relatively low cost
of electricity in South Carolina works counter to the incentives provided in the
available demand side management programs for reducing demand. Thus, given
the customer growth and the low cost of electricity, the available energy savings
from demand side management will not be sufficient to offset a significant portion
of future demand.

9.2.2 ALTERNATIVES THAT COULD PROVIDE NEW GENERATING
CAPACITY

9.2.21 Introduction

This subsection discusses possible alternatives that could reasonably be
expected to meet the additional generating capacity expected from the proposed
project for the VCSNS site. SCE&G’s COL application is premised on the
installation of two units that would serve as large baseload generators and that
any feasible alternative would also need to be able to generate baseload power.
In performing this evaluation, SCE&G determined that NUREG-1437, Generic
Environmental Impact Statement for License Renewal of Nuclear Plants (U.S.
NRC 1996) provides a useful analysis of alternative sources. To generate the
reasonable set of alternatives in NUREG-1437, NRC included commonly known
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generation technologies and consulted various state energy plans to identify
alternative generation sources typically being considered by state authorities
across the country. From this review, NRC established a reasonable set of
alternative technologies for power generation. This subsection, as a starting point,
considers alternatives not yet commercially available, fossil fuels, and alternatives
available within South Carolina.

During the lifetime of the proposed project, technology is expected to continue to
improve operational and environmental performances. Thus, any analyses of
future relative competitiveness or impacts are subject to that uncertainty.
However, as in the case of alternatives evaluated in Subsection 9.2.1, SCE&G
believes that sufficient knowledge is available to make a reasonable assessment.

NRC considered these reasonable alternatives pursuant to its statutory
responsibility under the National Environmental Policy Act: wind, photovoltaic
cells, solar thermal power, hydropower, geothermal, biomass, municipal solid
wastes, oil, fuel cells, coal, and natural gas. Although NUREG-1437 is specific to
license renewal, the alternatives analysis in it can be compared to the proposed
action to determine if the alternative technology represents a reasonable
alternative to the proposed action and satisfies the intent and requirements of
10 CFR 52 regarding a COL application.

The alternative technologies considered in this analysis are consistent with
national policy goals for energy use, and are not prohibited by federal, state, or
local regulations. Each of the alternatives are assessed and discussed in the
subsequent subsections relative to the following criteria:

. The alternative energy conversion technology is developed, proven, and
available in the relevant region within the life of the proposed project.

. The alternative energy source provides baseload generating capacity
equivalent to the capacity needed, and to the same level as the proposed
Units 2 and 3

. The alternative energy source does not result in environmental impacts in

excess of a nuclear plant, and the costs of an alternative energy source do
not exceed the costs that make it economically impractical

Based on one or more of these criteria, several of the alternative energy sources
were considered technically or economically infeasible after a preliminary review
and were not considered further. Alternatives that were considered to be
technically and economically feasible were assessed in greater detail in
Subsection 9.2.3.

SCE&G is considering a two-unit plant using Westinghouse’s AP1000
configuration for the VCSNS site. For analysis purposes, SCE&G assumed a
target value of 2,214 MWe for the net electrical output from a new facility at
VCSNS. This is the basis for the alternatives analysis in the following paragraphs.
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9.22.2 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%) (McGowan and Connors 2000) compared to 90% to
95% industry average for a baseload 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).

Wind resource studies indicate that the wind resource of South Carolina is
relatively good offshore and at exposed points along the coast but declines
substantially inland. Offshore wind regimes range from Class 3 near the coast to
Class 6 farther offshore. Class 2 wind regimes are found in coastal areas and
inland lakes. The wind resource in the rest of the state is generally considered to
be Class 1, except for a few isolated high ridges in the extreme northwestern
corner of the state along the North Carolina border, where the wind power density
may reach Class 6 (AWS Truewind 2005; NREL 1986). The American Wind
Energy Association estimates that the available land area within South Carolina
with wind regimes of Class 3 or higher is approximately 22 square miles and the
total wind energy potential in the state is approximately 59 MWe (AWEA 2002).

Mountain ridge-top locations are remote, requiring incremental costs for
developing access roads and power transmission infrastructure. Moreover, the
hilly terrain increases the complexity of installation and the overall costs of wind
energy due to the variable directional wind flows observed in mountainous regions
compared to flatter landscapes. This variation tends to decrease the amount of
usable energy that can be extracted from the wind, resulting in lower capacity
factors. Reduced capacity factors increase overall cost per kilowatt-hour of energy
generated (Bowers 2005).

Use of mountain ridgetops is of additional concern in South Carolina because of
aesthetic concerns. Mountain locations are enjoyed for recreation by a large
percentage of the public. Scenic vistas are important and considerable public
resistance to the use of mountain ridges for the location of wind farms is likely. For
similar reasons, public resistance to the use of coastal areas for wind farms is also
likely.

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% of the wind farm’s
total acreage (McGowan and Connors 2000). Assuming ideal wind conditions and
a 35% capacity factor, a wind farm with a net output of 2,214 MWe would require
about 316,000 acres (494 square miles) of which at least 9,490 acres (15 square
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miles) would be 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.

Capital costs in 2006 dollars for onshore wind energy systems are approximately
$1,190 per kilowatt (NRRI 2007). In areas with wind regimes of Class 4 or higher,
the levelized cost of electricity produced by wind energy systems escalated to
2006 dollars is 4.7 to 7.0 cents per kilowatt-hour (FPSC&DEP 2003; BLS 2007).
Wind energy costs are expected to be much higher in areas like South Carolina
that have lower wind regimes.

As discussed above, wind resources off of South Carolina’s coast offer the
potential for large amounts of wind-based energy production. Offshore wind
turbines have a number of advantages over onshore ones. At a sufficient distance
from the coast, visual intrusion is minimized and wind turbines can be larger, thus
increasing the overall installed capacity per unit area. Similarly, less attention
needs to be devoted to reduce turbine noise emissions offshore, which adds
significant costs to onshore wind turbines. Also, the wind tends to blow faster and
more uniformly at sea than on land. A higher, steadier wind means less wear on
the turbine components and more electricity generated per square meter of swept
rotor area. Onshore turbines are often located in remote areas, where the
electricity must be transmitted by relatively long power lines to densely populated
regions, but offshore turbines can be located close to urban load centers,
simplifying transmission issues (Musial and Butterfield 2004).

However, significant challenges associated with offshore wind power
development exist. To date, offshore wind development has been limited to very
shallow waters of 15 to 40 feet. Turbine manufacturers have taken conventional
land-based turbine designs, upgraded their electrical and corrosion control
systems to marinize them, and placed them on concrete bases or steel monopiles
to anchor them to the seabed. Most of the offshore wind resources in the United
States are in areas where the water depth is 100 feet or more, and new
substructure technologies will be needed to support the turbines. Environmental
conditions at sea are more severe—more corrosion from saltwater and additional
loads from waves. New turbine designs will be needed to withstand these harsh
conditions. Also, investment costs are higher and accessibility is more difficult,
resulting in higher capital and maintenance costs (Musial and Butterfield 2004).

Wind energy is not a reasonable alternative because wind energy, because of its
intermittent nature, cannot be relied upon for baseload power. Furthermore, there
are insufficient onshore wind resources in the relevant service area to offer a
comparable generating capacity and offshore wind energy systems have
considerable technical challenges, wind energy generating costs exceed nuclear
power, and wind energy offers a distinct environmental disadvantage, relative to
nuclear energy because of its large land use impacts.

SCE&G has concluded that, because of the limited availability of area having
suitable wind speeds, daily and seasonal variability of wind in the region, the
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amount of land needed, and aesthetic impacts, wind generation is not a
reasonable alternative for baseload power in South Carolina.

9.2.2.3 Solar Technologies

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 (WGA 2006).

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 South Carolina with high humidity and frequent
cloud cover, both of which diffuse solar energy and reduce its intensity. In addition,
the average annual amount of solar energy reaching the ground needs to be 6.0
kilowatt-hours per square meter per day or higher for solar thermal power systems
(Leitner 2002). South Carolina receives 3.5 to 5 kilowatt-hours of solar radiation
per square meter per day (NREL 2005).

Like wind, capacity factors are too low to meet baseload requirements. Average
annual capacity factors for solar power systems are relatively low (24% for
photovoltaics and 25.2% to 48% for solar thermal power) (Leitner 2002) compared
to 90% to 95% for a baseload plant such as a nuclear plant.

Land use requirements (and associated construction and ecological impacts) are
also much greater for solar technologies than for a nuclear plant. The area of land
required depends on the available solar insolation and type of plant, but ranges
from about 3.8 to 7.6 acres per MW for photovoltaic systems and from 4 to 8 acres
per MW for solar thermal power plants (Leitner 2002). Assuming capacity factors
of 24% for photovoltaics and 32% for solar thermal power, facilities having 2,214
MWe net capacity are estimated to require 35,100 acres (55 square miles), if
powered by photovoltaic cells, and 55,400 acres (86 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
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due to higher capital costs per kilowatt of capacity. Capital costs escalated to 2006
dollars for photovoltaic installations are approximately $4,220 per kilowatt and
capital costs for solar thermal installations range from $2,745 to $3,410 per
kilowatt (NRRI 2007). Estimates indicate that in areas with good solar insolation,
the levelized cost of electricity escalated to 2006 dollars produced by photovoltaic
cells is 21.3 to 51.9 cents per kilowatt-hour, and electricity from solar thermal
systems can be produced for a cost of 11.8 to 20.5 cents per kilowatt-hour
(FPSC&DEP 2003; BLS 2007). Solar energy costs are expected to be much
higher in areas like South Carolina that have lower solar insolation (FPSC&DEP
2003).

SCE&G has concluded that solar energy is not a reasonable alternative because
solar energy, because of its intermittent nature, cannot be relied on for baseload
power. Furthermore, SCE&G finds that there are insufficient solar resources in the
relevant service area to offer a comparable generating capacity, solar energy
generating costs exceed nuclear power, and solar energy offers a distinct
environmental disadvantage, relative to nuclear energy because of its large land
use impacts.

Solar-powered technologies, photovoltaic cells, and solar thermal power do not
currently compete with conventional fossil-fueled technologies in grid-connected
applications due to higher capital costs per kilowatt of capacity. Southeastern
utilities have evaluated a number of solar options over the past 20 years. Data
derived from these technology evaluations, coupled with high capital costs,
indicates that solar power is not practical as a utility-scale baseload power
generation option (Bowers 2005).

SCE&G has concluded that, because of the high cost, low capacity factors, lack of
sufficient incident solar radiation, and the substantial amount of land needed to
produce the desired output, solar energy is not practical as a utility-scale baseload
power generation option.

9.2.2.4 Hydroelectric Power

Hydroelectric power is a fully commercialized technology. About 6% of the electric
generating capacity in South Carolina is hydroelectric (EIA 2006a). Hydropower's
percentage of United States generating capacity is expected to decline because
hydroelectric facilities have become difficult to site as a result of environmental
concerns and legal and institutional constraints (Conner et al. 1998).

According to the U.S. Hydropower Resource Assessment, the undeveloped
hydropower potential in South Carolina is approximately 480 MW. Studies have
concluded that there are no remaining sites in South Carolina that would be
suitable for a large hydroelectric facility (Conner et al. 1998).

Land use for a large scale hydropower facility is estimated to be quite large.
NUREG-1437 estimates land use of 1,600 square miles per 1,000 MWe
generated by hydropower. Based on this estimate, a 2,214 MWe project would
require flooding more than 3,542 square miles resulting in a large impact on land

9.2-11 Revision 0



South Carolina Electric & Gas
COL Application
Part 3 — Environmental Report

use. Further, operation of a hydroelectric facility would alter aquatic habitats
above and below the dam, which would impact existing aquatic species.

Estimates in 2006 dollars indicate that capital costs for a hydropower facility are
approximately $2,380 per kilowatt (NRRI 2007). The levelized cost of electricity
produced from new hydropower facilities escalated to 2006 dollars is estimated at
4.4 to 15.3 cents per kilowatt-hour (FPSC&DEP 2003; BLS 2007).

SCE&G has concluded that, because of the lack of suitable sites in South
Carolina and the amount of land needed, in addition to the adverse environmental
impacts, hydropower is not a reasonable alternative for baseload power.

9225 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% and can be used
for baseload 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 (NREL 1997). In the United States, high-temperature
hydrothermal reservoirs are located in the western states, Alaska, and Hawaii
(SMU 2004). There are no known high-temperature geothermal sites in South
Carolina (SMU 2004).

Geothermal power plants require relatively little land. An entire geothermal field
uses 1 to 8 acres per MWe (Shibaki 2003). Assuming a 95% capacity factor, a
geothermal power plant with a net output of 2,214 MWe would require at least
2,330 acres (4 square miles).

The major environmental concerns associated with geothermal development are
the release of small quantities of carbon dioxide and hydrogen sulfide, noise, and
disposal of sludge and spent geothermal fluids (Shibaki 2003, NREL 1997).
Subsidence and reservoir depletion may be a concern if withdrawal of geothermal
fluids exceeds natural recharge or injection (Shibaki 2003).

Estimates indicate that capital costs in 2006 dollars for geothermal power plants
approximately $2,250 per kilowatt (NRRI 2007). The levelized cost of electricity
produced from geothermal power plants escalated to 2006 dollars is estimated to
be in the range of 4.8 to 7.9 cents per kilowatt-hour (CEC 2003; BLS 2007).

SCE&G has concluded that, because of the lack of high-temperature geothermal
reservoirs, geothermal power is not a reasonable alternative for baseload power
in the relevant service area.
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9226 Biomass Related Fuels

Electric power generation from combustion of biomass has been demonstrated
and offers a reliable source of renewable energy. Because biomass technologies
employ combustion processes to produce electricity, they can generate electricity
at any time. Biomass fired facilities generate electricity using commercially
available equipment and well-established technology.

South Carolina does have abundant biomass resources in the form of wood waste
and other agricultural residues. Over 22 million tons of sustainable biomass, with
an energy equivalent to 4.8 million tons of coal, is produced each year in South
Carolina (Harris et al. 2004).

Energy crops such as switchgrass could be grown to ensure a reliable supply of
biomass feedstocks for generation of electricity. The environmental impacts from
converting large tracts of land to production of energy crops may include
detrimental effects on wildlife habitat and biodiversity, reduced soil fertility,
increased erosion, and reduced water quality. The net environmental impacts
would depend on previous land use, the particular energy crop, and how the crop
is managed. Displacing natural land cover, such as forests and wetlands, with
energy crops would likely have negative impacts.

Nearly all of the biomass-energy-using electricity generation facilities in the United
States use steam turbine conversion technology. The technology is relatively
simple to operate and it can accept a wide variety of biomass fuels. However, at
the scale appropriate for biomass (the largest biomass power plants are 40 to 50
MW in size), the technology is expensive and inefficient. Therefore, the
technology is relegated to applications where there is a readily available supply of
low-, zero-, or negative-cost delivered feedstocks.

Estimates in 2006 dollars indicate that capital costs for biomass power plants
range from $1,760 to $2,160 per kilowatt (NRRI 2007). The levelized cost of
electricity produced from biomass power plants escalated to 2006 dollars is 6.9 to
12.9 cents per kilowatt-hour (FPSC&DEP 2003; BLS 2007).

Construction of a biomass-fired plant would have an environmental impact that
would be similar to that for a coal-fired plant, although facilities using wood waste
and agricultural residues for fuel would be built on smaller scales. Like coal-fired
plants, biomass-fired plants require areas for fuel storage, processing, and waste
(i.e., ash) disposal. Additionally, operation of biomass-fired plants has
environmental impacts, including potential impacts on the aquatic environment
and air.

Another option for using biomass feedstocks to generate electricity is co-firing with
coal. For over 10 years, Southern Company has been evaluating co-firing
biomass fuels in existing coal-fired generating plants. While these studies have
proven that biomass can be successfully co-fired with coal, it is not without
technical challenges. Biomass is much less dense than coal, requiring a large
volume of fuel to be handled. Larger areas of biomass storage and additional
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handling are required to accommodate the lower density materials. Moreover, the
ash residue left from combusting biomass contains alkali and alkaline earth
elements, such as sodium, potassium, and calcium. These compounds bind
irreversibly with the catalysts used in selective catalytic reduction reactors that
have been installed on coal-fired generating plants. These compounds can lead to
increased catalyst plugging and cause deactivation of selective catalytic reduction
catalysts, thus reducing or eliminating the ability of this technology to reduce NO,
emissions (Bowers 2005).

SCE&G has concluded that, because of the small scale of biomass generating
plants, high cost, and lack of an obvious environmental advantage, biomass
energy is not a reasonable alternative for baseload power.

9.2.2.7 Municipal Solid Waste

The initial capital costs for municipal solid waste plants are greater than for
comparable steam turbine technology at biomass-fired facilities because of the
need for specialized waste separation and handling equipment. Estimates
indicate that capital costs in 2006 dollars for municipal solid waste plants range
from $2,740 to $5,040 per kilowatt. The levelized cost of electricity produced from
municipal solid waste plants escalated to 2006 dollars is 3.8 to 16.8 cents per
kilowatt-hour (FPSC&DEP 2003; BLS 2007).

The decision to burn municipal solid waste to generate energy 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%. The
remaining ash is buried in landfills (FPSC&DEP 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 municipal solid waste power
generation. Chief among them are environmental regulations and public
opposition to siting municipal solid waste facilities near feedstock supplies
(FPSC&DEP 2003).

The overall level of construction impacts from a municipal solid waste-fired 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 municipal solid waste plant
would also be similar to a conventional fossil-fueled unit (FPSC&DEP 2003).
Some of these impacts would be moderate, but still larger than the proposed
action.

SCE&G has concluded that, because of the high costs and lack of obvious
environmental advantages, other than reducing landfill volume, burning municipal
solid waste to generate electricity is not a reasonable alternative for baseload
power.

Another option of converting landfill waste into electricity is using the gases that
are produced as the waste decomposes. This gas, which is primarily methane, is
collected in wells within the landfill, pumped to the surface, filtered, and is used as
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fuel for engines connected to generators. Depending on the size and age of the
landfill, the scale of these plants is in the range of 3 MW to 8 MW and can
economically produce power for 10 to 15 years. This scale is much smaller than
what is needed for a baseload power source. Nevertheless, the burning of this
waste gas is beneficial to the environment by preventing methane, a greenhouse
gas with global-warming potential 21 times that of carbon dioxide, from entering
the atmosphere directly. Santee Cooper founded GreenPower which, in part,
harnesses enough landfill gas for three plants to produce approximately 14 MW of
electricity (Santee Cooper 2007).

9.2.2.8 Petroleum Liquids

South Carolina has several petroleum-fired units (including units fired by distillate
fuel oil, residual fuel oil, petroleum coke, jet fuel, kerosene, other petroleum and
waste oil); however, they produce less than 1% of the state’s electricity (EIA
2006a). While capital costs for new petroleum-fired plants would be similar to the
cost of a new gas-fired plant, petroleum-fired operation is more expensive than
nuclear and other conventional technologies because of the high cost of
petroleum. Estimates indicate that the levelized cost of electricity produced by
petroleum-fired operation escalated to 2006 dollars is 6.7 to 7.3 cents per kilowatt-
hour (DeLaquil et al. 2005; BLS 2007). Future increases in petroleum prices are
expected to make petroleum-fired generation increasingly more expensive
relative to other alternatives.

The high cost of petroleum has prompted a steady decline in its use for electricity
generation in recent decades. From a peak of 365 million MWh in 1978 (17% of
total U.S. net electricity generation in that year), petroleum accounted for just 122
million MWh — 3% — of net electricity generated in 2005 (EIA 2006b). With the
peak of domestic petroleum production in 1970, rising imports since then,
increasing global prices over the last few years and the prospect for more of the
same, plus competition for this valuable fuel commodity not only from the
transportation sector but also from the petrochemical industry, it is likely that the
downward trend for using petroleum to generate electricity will continue.

Also, construction and operation of a petroleum-fired plant would have identifiable
environmental impacts. For example, NUREG-1437 estimates that construction of
a 1,000 MWe petroleum-fired plant would require about 120 acres. Assuming a
95% capacity factor, a petroleum-fired power plant with a net output of 2,214 MWe
would require about 280 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 (U.S. NRC 1996).

SCE&G has concluded that, because of the high fuel costs and lack of obvious
environmental advantage, petroleum-fired generation is not a reasonable
alternative for baseload power.
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9.2.29 Fuel Cells

Fuel cell power plants are in the initial stages of commercialization. While more
than 650 large stationary fuel cell systems have been built and operated
worldwide, the global stationary fuel cell electricity generating capacity in 2003
was only 125 MWe. The largest stationary fuel cell power plant yet built is only
11 MWe (Fuel Cell Today 2003).

Fuel cells are not cost-effective when compared with other generation
technologies, both renewable and fossil based. Capital costs in 2006 dollars for
fuel cell installations range from $1,620 to $4,015 per kilowatt (NRRI 2007).
Estimates indicate that the levelized cost of electricity produced by fuel cells
escalated to 2006 dollars is 10.6 to 23.8 cents per kilowatt-hour (CEC 2003; BLS
2007). Estimates suggest that manufacturers would need to at least triple their
production capacity to achieve a competitive price of $1,500 to $2,000 per kilowatt
(Shipley and Elliott 2004).

SCE&G believes that this technology has not matured sufficiently to support
production for a baseload facility. SCE&G has concluded that, because of the cost
and production limitations, fuel cell technology is not a reasonable alternative for
baseload capacity.

9.2.2.10 Coal

Coal-fired electric plants provide the majority of electric generating capacity in the
United States, accounting for about 50% of the electricity generated and about
33% of electric generating capacity in 2004. In South Carolina, coal-fired plants
provide about 40% of the electricity generated and about 27% of its electric
generating capacity (EIA 2006a).

The United States has abundant low-cost coal reserves, and the price of coal for
electric generation is likely to increase at a relatively slow rate (EIA 2006c). Coal-
fired plants are likely to continue to be a reliable energy source well into the future,
assuming environmental constraints do not cause the gradual substitution of other
fuels. Even with recent environmental legislation, new coal capacity is expected to
be an affordable technology for reliable, near-term development (EIA 2006c¢).

There are three primary technologies identified for generating electrical energy
from coal: conventional pulverized coal boiler, fluidized bed boiler, and integrated
gasification combined-cycle (IGCC). As part of the alternatives evaluation, all
three technologies (conventional, fluidized bed, and IGCC) were evaluated.

9.2.2.101 Pulverized Coal Boiler

In pulverized coal-fired plants, pulverized coal is blown into a combustion
chamber of a boiler where it is combusted. The hot gases and heat energy from
the combustion process convert water in the boiler into steam. This high-pressure
steam is then passed into a steam turbine to produce electricity. Flue gas is
transferred from the steam generator, through a selective catalytic reduction for
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nitrogen oxides (NO,) reduction and into an air heater. From the air heater, the
flue gas flows to a sulfur dioxide (SO,) scrubber system and a particulate removal
system.

Depending on the pressure of the steam system, pulverized coal plants can be
further classified as conventional (also called subcritical) or supercritical.
Conventional pulverized coal plants operate at 2,400 pounds per square inch
(psi); whereas supercritical units operate at pressures of 3,500 psi or more
allowing them to achieve higher efficiencies than conventional units. As the
efficiency of the steam system is increased, the heat rates lower, and the amount
of fuel necessary to produce the same amount of energy is reduced, thereby
reducing plant emissions (NRRI 2007).

Pulverized coal-fired boilers have been built to match steam turbines that have
outputs between 50 MWe and 1300 MWe. To take advantage of the economies of
scale, most new units are rated at over 300 MWe, but there are relatively few
really large ones with outputs from a single boiler/turbine combination of over 700
MWe. This is because of the substantial effects such units have on the distribution
system if they were to “trip out” for any reason, or be unexpectedly shut down
(IEACCC 2006).

The environmental impacts of constructing a typical pulverized coal-fired steam
plant are well known because coal-fired steam plants are the most prevalent type
of central generating technology in the United States. Supercritical pulverized coal
plants are a highly proven and reliable technology with installations dating back to
1957 (NRRI 2007).

Estimates in 2006 dollars indicate that capital costs for pulverized coal-fired power
plants range from $1,235 to $1,350 per kilowatt (NRRI 2007). The advanced
materials and systems necessary for a supercritical plant make the cost to
construct generally higher than that of a similarly sized conventional plant. The
levelized cost of electricity in 2006 dollars produced from pulverized coal-fired
power plants is 4.3 to 5.2 cents per kilowatt-hour (NRRI 2007).

9.2.2.10.2 Fluidized Bed Boiler

Fluidized bed is an advanced electric power generation process that minimizes
the formation of gaseous pollutants by controlling coal combustion parameters
and by injecting a sorbent (such as crushed limestone) into the combustion
chamber along with the fuel. Crushed fuel mixed with the sorbent is fluidized on
jets of air in the combustion chamber. Sulfur released from the fuel as SO, is
captured by the sorbent in the bed to form a solid compound that is removed with
the ash. The resultant byproduct is a dry, benign solid that is potentially a
marketable byproduct for agricultural and construction applications. More than
90% of the sulfur in the fuel is captured in this process. NO, formation in fluidized
bed power plants is lower than that for conventional pulverized coal boilers
because the operating temperature range is below the temperature at which
thermal NO, is formed (U.S. DOE 2003).
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Currently, fluidized bed units are limited to a maximum size of approximately

265 MW (U.S. DOE 2003). Although a multiunit facility could be built, this would
not be able to benefit from the economies of scale associated with a 2,214 MW
project. Also, because of the lower operating temperature of the fluidized bed
system, it doesn’t achieve the higher efficiency levels achieved by conventional
pulverized coal boilers. Because of the limited size of available units and lower
thermal efficiency, fluidized bed is not a cost-effective alternative for the proposed
project.

To improve the thermal efficiency of the fluidized bed technology, a new type of
fluidized bed boiler is being proposed that encases the entire boiler inside a large
pressure vessel. Burning coal in a pressurized fluidized bed boiler results in a
high-pressure stream of combustion gases that can spin a gas turbine to make
electricity, then boil water for a steam turbine. It is estimated that plants using the
pressurized fluidized bed technology will be able to generate 50% more electricity
from coal than a regular power plant from the same amount of coal (U.S. DOE
2003). The pressurized fluidized bed technology is in the early stages of
commercialization and has limited operational experience. SCE&G believes that
this technology has not matured sufficiently to support production as a large
baseload facility.

9.2.2.10.3 Integrated Gasification Combined Cycle

IGCC is an innovative electric power generation concept that combines modern
coal gasification technology with both gas turbine and steam turbine power
generation. The technology is substantially cleaner than conventional pulverized
coal plants because major pollutants can be removed from the gas stream before
combustion.

The IGCC alternative generates substantially less solid waste than a conventional
coal fired boiler. The largest solid waste stream produced by IGCC installations is
slag, a black, glassy, sand-like material that is potentially a marketable byproduct.
Slag production is a function of ash content. The other large-volume byproduct
produced by IGCC plants is sulfur, which is extracted during the gasification
process and can be marketed rather than placed in a landfill. IGCC units do not
produce ash or scrubber wastes.

IGCC power plants are in the early stages of commercialization. Five commercial-
scale, coal gasification-based power systems have been successfully
demonstrated in the United States. Experience has been gained with the chemical
processes of gasification, coal properties and their impact on IGCC design,
efficiency, economics, etc. However, system reliability is still relatively lower than
conventional pulverized coal-fired power plants and the major reliability problem is
from the gasification section. There are problems with the integration between
gasification and power production as well. For example, if there is a problem with
gas cleaning, uncleaned gas can cause various damages to the gas turbine
(Rardin et al. 2005).
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Overall, IGCC plants are estimated to be about 15% to 20% more expensive than
comparably sized conventional pulverized coal plants, due in part to the coal
gasifier and other specialized equipment (Moore 2005).

IGCC technology has not matured sufficiently to support production for a large
baseload facility and is not a reasonable alternative for a large baseload facility.

SCE&G concludes that supercritical pulverized-coal-boiler technology is a
reasonable alternative to the proposed nuclear plant. SCE&G defined the coal-
fired alternative as consisting of three conventional boiler units, each with a net
capacity of 738 MWe for a combined capacity of 2,214 MWe. SCE&G chose this
configuration to be equivalent to the gas-fired alternative described below. This
equivalency makes impact characteristics most comparable, facilitating impact
analysis. Table 9.2-1 describes assumed basic operational characteristics of the
coal-fired units. SCE&G based its emission control technology and percent-
control assumptions on alternatives that the EPA has identified as being available
for minimizing emissions (U.S. EPA 1998). For the purposes of analysis, SCE&G
has assumed that coal and limestone (calcium carbonate) would be delivered by
rail after upgrading the existing rail spur into the VCSNS site.

Based on the well-known technology, fuel availability, and generally understood
environmental impacts associated with constructing and operating a coal-fired
power generation plant, it is considered a reasonable alternative and is, therefore,
examined further in Subsection 9.2.3.

9.2.2.11 Natural Gas

SCE&G has chosen to evaluate gas-fired generation, using combined-cycle
turbines, because it has determined that the technology is mature, economical,
and feasible. However, the volatility of gas prices has made combined-cycle
turbines less economically attractive. Studies indicate that when natural gas
prices exceed $6 per million cubic feet, new combined cycle units lose their
competitiveness with other technologies. Capital costs for gas-fired combined-
cycle power plants in 2006 dollars range from $410 to $430 per kilowatt. The
levelized cost of electricity produced from gas-fired power plants in 2006 dollars is
3.1 to 5.0 cents per kilowatt-hour, when the cost of natural gas is less than $7 per
thousand cubic feet (NRRI 2007).

Existing manufacturers’ standard-sized units include a gas-fired combined-cycle
plant of 738 MWe net capacity, consisting of two 198 MWe gas turbines (e.g.,
Siemens SGT6-5000F) and 342 MWe of heat recovery capacity. SCE&G
assumed three 738 MWe units, having a total capacity of 2,214 MWe, as the gas-
fired alternative at the VCSNS site. Although this provides less capacity than two
AP1000 units, it ensures against overestimating environmental impacts from the
alternatives. The shortfall in capacity could be replaced by other methods, such as
purchasing power. Table 9.2-2 describes assumed basic operational
characteristics of the gas-fired units. As for the coal-fired alternative, SCE&G
based its emission control technology and percent-control assumptions on
alternatives that the EPA has identified as being available for minimizing
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emissions (U.S. EPA 2000). For the purposes of analysis, SCE&G has assumed
that there would be sufficient gas availability.

Based on the well-known technology, fuel availability, and generally understood
environmental impacts associated with constructing and operating a natural gas-
fired power generation plant, it is considered a reasonable alternative and is
therefore examined further in Subsection 9.2.3.

9.2.212 Combination of Alternatives

Even though individual alternatives might not be sufficient on their own to provide
2,214 MWe capacity due to the small size of the resource or lack of cost-effective
opportunities, it is conceivable that a mix of alternatives might be cost effective.
The possible combinations of fuel types to generate 2,214 MWe is large, and
SCE&G has not exhaustively evaluated each combination. However, SCE&G
reviewed combinations that due to technological maturity, economics, and other
factors, could be reasonable alternatives to the proposed project. Two of these
combinations of alternatives are addressed below.

As discussed in Subsection 9.2.2.2, wind energy, as a stand-alone technology, is
not a feasible alternative for baseload power. However, it is conceivable that a mix
of wind energy and gas-fired combined cycle units could provide baseload power.
For example, the 2,214 MWe target capacity could be met by developing a

50 MWe wind farm, along with three 738 MWe natural gas combined-cycle units.
When operating, a combined cycle plant can “follow” the wind load by ramping up
and down quickly. When the wind is blowing hard, the combined cycle plant can
be ramped down; when the wind is not blowing or is blowing too softly to turn the
wind turbines, the combined cycle plant can be ramped up. The impacts
associated with the wind portion of the alternative—Iland use impacts, noise
impacts, visual impacts, impacts on birds, etc.—would be more than the stand-
alone natural gas alternative; therefore, the combination would have greater
impacts than a single fuel type. The environmental impacts associated with the
combined alternative would compare unfavorably with the proposed project.

If the hypothetical mix included coal-fired generation, the environmental impacts
associated with construction (land use, ecology) and air quality would be expected
to be greater than that of the proposed project. For example, the 2,214 MWe
target capacity could be met by building two 738 MWe coal-fired units along with
one 738 MWe natural gas combined-cycle unit. This combination coal-gas facility
would require approximately 267 acres for permanent structures. As discussed in
Subsection 4.1.1, construction of the proposed project would require about 500
acres of which about 240 acres would be required for permanent facilities. Air
quality impacts for the 738 MWe coal-fired units would compare unfavorably with
the proposed project due to the large amount of combustion products from coal-
fired generation. The additional impact resulting from the natural gas unit would
only strengthen the overall favorable position of the proposed project.

Other combinations of the various alternatives are not discussed here. In general,
poor annual average capacity factors, higher environmental impacts (land use,
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ecological, air quality), immature technologies, and a lack of cost-competitiveness
are not expected to lead to a viable, competitive combination of alternatives which
would be either environmentally equivalent or preferable.

9.2.3 ASSESSMENT OF REASONABLE ALTERNATIVE ENERGY
SOURCES AND SYSTEMS

This subsection evaluates the environmental impacts from what SCE&G has
determined to be reasonable alternatives to the proposed project—pulverized
coal-fired generation and gas-fired generation.

SCE&G has identified the significance of the impacts associated with each issue
as SMALL, MODERATE, or LARGE. This characterization is 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 any important attributes of the resource.

In accordance with the National Environmental Policy Act practice, SCE&G
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).

9.2.31 Coal-Fired Generation

SCE&G has reviewed the NRC analysis of environmental impacts from coal-fired
generation alternatives in NUREG-1437 and found NRC’s analysis to be
reasonable. 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 defined by SCE&G in Subsection 9.2.2.10 would be
located at the VCSNS site.
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9.2.3.1.1 Air Quality

Air quality impacts of coal-fired generation are considerably different from those of
nuclear power. A coal-fired plant would emit sulfur dioxide (SO, as SO,
surrogate), oxides of nitrogen (NO,), particulate matter (PM), carbon monoxide
(CO), and mercury (Hg) all of which are regulated pollutants. A coal-fired plant
would also emit carbon dioxide (CO,), which has been linked to global warming.
As Subsection 9.2.2.10 indicates, SCE&G has assumed a plant design that would
minimize air emissions through a combination of boiler technology and post
combustion pollutant removal. SCE&G estimates the coal-fired alternative
emissions to be as follows:

. SO, = 7,044 tons per year

. NO, = 1,495 tons per year

. CO = 1,495 tons per year

. CO, = 16,500,000 tons per year

. Hg = 0.25 tons per year

. PM,o (particulates having a diameter of less than 10 microns) = 67 tons
per year

. PM, 5 (particulates having a diameter of less than 2.5 microns) = 0.17 tons
per year

The acid rain requirements of the Clean Air Act Amendments 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 2004, emissions
of SO, and NO, from South Carolina’s generators ranked 18th and 29th highest
nationally, respectively (EIA 2006a). Both SO, and NO, emissions would increase
if a new coal-fired plant were operated at the VCSNS site. To operate a fossil-fuel
burning plant, SCE&G would have to purchase SO, allowances from the open
market or shut down existing fossil-fired capacity and apply the credits from that
plant to the new one.

In October 1998, EPA promulgated the NO, State Implementation Plan Call
regulation that requires 22 states, including South Carolina, to reduce their NO,
emissions by over 30% to address national ozone transport. The regulation
imposes a NO, “budget” to limit the NO, emissions from each state. Each new
fossil-fuel-fired electrical generating unit in South Carolina will need to acquire
enough NO, credits to cover its annual NO, emissions.

In March 2005, EPA issued the final Clean Air Interstate Rule which addresses
power plant SO, and NO, emissions that contribute to non-attainment of the 8-
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hour ozone and fine particulate matter standards in downwind states. Twenty-
eight eastern states, including South Carolina, are subject to the requirements of
the rule. The rule calls for further reductions of NO, and SO, emissions from
power plants. These reductions can be accomplished by the installation of
additional emission controls at existing coal-fired facilities or by the purchase of
emission allowances from a cap-and-trade program.

In March 2005, EPA finalized the Clean Air Mercury Rule which sets emissions
limits on mercury to be met in two phases beginning in 2010 and 2018, and
encourages a cap and trade approach to achieving those caps. NO, and SO,
controls also are effective in reducing mercury emissions. However, according to
the EPA, the second phase cap reflects a level of mercury emissions reduction
that exceeds the level that would be achieved solely as a co-benefit of controlling
NO, and SO, under the Clean Air Interstate Rule. Each new coal-fired electrical
generating unit in South Carolina will need to acquire enough mercury allowances
to cover its annual mercury emissions.

The likelihood of buying offsets for a new facility would be extremely remote, if
possible at all. The coal-fired alternative, while possible, would not be
economically feasible because there are no mitigating efforts (like emissions
trading) to make the alternative worthwhile. In addition, emission credits’ trading
(for NO, and SO,) generally applies to non-attainment areas. The proposed site is
located in an attainment area, making emission credit trading not effective as a
mitigation technique.

Air impacts from fossil fuel generation would be substantial. Adverse human
health effects from coal combustion have led to important federal legislation in
recent years and public health risks, such as cancer and emphysema, have been
associated with coal combustion. Global warming and acid rain are also potential
impacts. SCE&G notes that federal legislation and concerns, such as global
warming and acid rain, are indications of concerns about destabilizing important
attributes of air resources. SO, and mercury emission allowances, NO, emission
offsets, low NO, burners, overfire air, fabric filters or electrostatic precipitators,
and scrubbers are regularly imposed mitigation measures. As such, SCE&G
concludes for purposes of this alternatives analysis that the coal-fired alternative
may have MODERATE impacts on air quality: the impacts may be noticeable, but
would not destabilize air quality in the area due to the use of mitigating
technologies.

9.2.3.1.2 Waste Management

The coal-fired alternative would generate substantial solid waste. The coal-fired
plant, using coal having an ash content of 9.75%, would annually consume
approximately 5,980,000 tons of coal. Particulate control equipment would collect
most (99.9%) of this ash, approximately 582,000 tons per year. SCE&G recycles
more than 75% of its coal ash (SCE&G 2006). Assuming continuation of this
waste mitigation measure, the coal-fired alternative would generate approximately
146,000 tons of ash per year for disposal.
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SO,-control equipment, annually using approximately 231,000 tons of limestone,
would generate another 275,000 tons per year of waste in the form of scrubber
sludge. SCE&G estimates that ash and scrubber waste disposal over a 40-year
plant life would require approximately 254 acres.

With proper placement of the facility, coupled with current waste management and
monitoring practices, waste disposal would not destabilize any resources. There
would be space within the SCE&G property for this disposal. After closure of the
waste site and revegetation, the land would be available for other uses. For these
reasons, SCE&G believes that waste disposal for the coal-fired alternative would
have MODERATE impacts; the impacts of increased waste disposal would be
clearly noticeable, but would not destabilize any important resource and further
mitigation of the impact would be unwarranted.

9.2.3.1.3 Other Impacts

Construction of the power block and coal storage area would impact
approximately 357 acres of land and associated terrestrial habitat. Because most
of this construction would be in previously disturbed areas, impacts would be
minimal. Visual impacts would be consistent with the industrial nature of the site.
As with any large construction project, some erosion, sedimentation, and fugitive
dust emissions could be anticipated, but would be minimized by using best
management practices. It is assumed that construction debris from clearing and
grubbing could be disposed of onsite and municipal waste disposal capacity
would be available. Socioeconomic impacts would result from the approximately
150 people needed to operate the coal-fired facility. SCE&G believes that these
impacts would be SMALL due to the mitigating influence of the site’s proximity to
the surrounding population area. Cultural resource impacts would be unlikely, due
to the previously disturbed nature of the site, and could be, if needed, minimized
by survey and recovery techniques.

Impacts to aquatic resources and water quality would be minimized because of
the plant’s use of cooling towers, and SCE&G believes that these impacts would
be SMALL. The new stacks, boilers, and rail deliveries would be an incremental
addition to the visual impact from existing VCSNS structures and operations. Coal
delivery would add noise and transportation impacts associated with unit train
traffic. Assuming a unit train has 125 cars and each car holds 100 tons,
approximately 500 unit trains per year (about 10 trains per week) would be
needed to deliver coal and limestone to the coal-fired plant.

SCE&G 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. Because of the minor nature of
these impacts, mitigation would not be warranted beyond that mentioned.

9.2.3.14 Design Alternatives

The VCSNS location lends itself to coal delivery by rail. Subsection 9.4.1 analyzes
alternative designs for the Units 2 and 3 heat dissipation systems. Based on this

9.2-24 Revision 0



South Carolina Electric & Gas
COL Application
Part 3 — Environmental Report

analysis, SCE&G assumed that cooling towers would be used for the coal-fired
alternative. Use of cooling towers would minimize impingement, entrainment, and
thermal impacts; consumptive water use through evaporation would be a SMALL
impact, and 70-foot-high mechanical towers or 600-foot-high natural draft towers
would introduce a visual impact.

9.2.3.2 Natural Gas Generation

SCE&G has reviewed the NRC analysis of environmental impacts from gas-fired
generation alternatives in NUREG-1437 that focused on combined-cycle plants
and found it to be reasonable. Subsection 9.2.2.11 presents SCE&G’s reasons for
defining the gas-fired generation alternative as a combined-cycle plant at VCSNS.
Land-use impacts from gas-fired units would be less than those of the coal-fired
alternative. Reduced land requirements, due to construction on the existing site
and a smaller facility footprint would reduce impacts to ecological, aesthetic, and
cultural resources as well. As discussed under “Other Impacts,” an incremental
increase in the workforce could have socioeconomic impacts. Human health
effects associated with air emissions would be of concern, but the effect would be
less than those of coal-fired generation.

The gas-fired alternative defined by SCE&G in Subsection 9.2.2.11 would be
located at the VCSNS site.

9.2.3.2.1 Air Quality

Natural gas is a relatively clean-burning fossil fuel. Also, because the heat
recovery steam generator does not receive supplemental fuel, the combined-cycle
operation is highly efficient (56% versus 40% for the coal-fired alternative).
Therefore, 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 the reduction of NO, emissions. SCE&G estimates the gas-
fired alternative would use approximately 98,900,000,000 standard cubic feet of
natural gas per year and would generate the following emissions:

. SO, = 34 tons per year

. NO, = 558 tons per year

. CO = 116 tons per year

. CO, = 5,630,000 tons per year

. PM = 97 tons per year (all particulates are PM, 5)

The Subsection 9.2.3.1 discussion of regional air quality, Clean Air Act
requirements, the NO, State Implementation Plan Call, and the Clean Air
Interstate Rule are also applicable to the gas-fired generation alternative. NO,
effects on ozone levels, SO, allowances, and NO, emission offsets could be
issues of concern for gas-fired combustion. SCE&G concludes that emissions
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from a gas-fired alternative could noticeably alter local air quality, but would not
destabilize regional resources. Air quality impacts would, therefore, be
MODERATE, and substantially larger than those of nuclear generation.

9.23.2.2 Waste Management

Gas-fired generation would result in essentially no waste generation, producing
minor (if any) impacts. SCE&G concludes that gas-fired generation waste
management impacts would be SMALL.

9.2.3.2.3 Other Impacts

Similar to the coal-fired alternative, the ability to construct the gas-fired alternative
at VCSNS would reduce construction-related impacts relative to construction on a
greenfield site.

A new 26- to 30-inch-diameter pipeline would need to be constructed from an
existing natural gas transmission pipeline located approximately 35 miles
southeast of the VCSNS site near Gaston, South Carolina. Upgrades to the
existing pipeline and gas storage facilities would also be required. To the extent
practicable, SCE&G would route the new gas supply pipeline in existing rights-of
way to minimize impacts. Assuming a 75-foot easement, about 318 acres would
need to be graded to permit the installation of the pipeline. Construction impacts
would be minimized through the application of best management practices that
minimize soil loss and restore vegetation immediately after the excavation is
backfilled. Construction could result in the loss of some less mobile animals (e.g.,
moles and salamanders). Because these animals are common throughout the
area, SCE&G expects negligible reduction in their population as a result of
construction. SCE&G does not expect that installation of a gas pipeline would
create a long-term reduction in the local or regional diversity of plants and
animals. In theory, impacts from construction of a pipeline could be reduced or
eliminated by locating the gas-fired plant at a site adjacent to an existing pipeline.

Construction of the power block would impact approximately 87 acres of land.
This much previously disturbed acreage is available at VCSNS, reducing loss of
terrestrial habitat. Aesthetic impacts, erosion and sedimentation buildup, fugitive
dust, and construction debris impacts would be similar to the coal-fired alternative.
Socioeconomic impacts would result from the approximately 50 people needed to
operate the gas-fired facility. SCE&G believes that these impacts would be
SMALL due to the mitigating influence of the site’s proximity to the surrounding
population area.

9.23.24 Design Alternatives

Subsection 9.4.1 analyzes alternative designs for the Units 2 and 3 heat

dissipation systems. Based on this analysis, SCE&G assumed that cooling towers
would be used for the gas-fired alternative. Use of cooling towers would minimize
impingement, entrainment, and thermal impacts; consumptive water use through
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evaporation would be a SMALL impact, and 70-foot-high mechanical towers
would introduce visual impacts.

9.24 CONCLUSION

SCE&G has determined, based on environmental impacts, that neither a coal-
fired nor a gas-fired plant would provide an appreciable reduction in overall
environmental impact relative to a nuclear plant. This conclusion is shown in detail
in Tables 9.2-3 and 9.2-4. Furthermore, each of these types of plants would entail
a significantly greater relative environmental impact on air quality than would the
proposed project. Therefore, SCE&G concludes that neither a coal-fired or gas-
fired plant would be environmentally preferable to the proposed project.
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Table 9.2-1
Coal-Fired Alternative

Characteristic

Basis

Unit size = 738 MWe ISO rating net(®

Unit size = 785 MWe ISO rating gross(a)
Number of units = 3

Boiler type = tangentially fired, dry-bottom

Fuel type = bituminous, pulverized coal

Fuel heating value = 12,565 Btu/lb

Fuel ash content by weight = 9.75%
Fuel sulfur content by weight = 1.24%

Uncontrolled NO, emission = 10 Ib/ton
Uncontrolled CO emission = 0.5 Ib/ton

Heat rate = 8,568 Btu/kWh
Capacity factor = 0.85

NO, control = low NO, burners, overfire air and
selective catalytic reduction (95% reduction)

Particulate control = fabric filters (baghouse-
99.9% removal efficiency)

SOx control = Wet scrubber - limestone (95%
removal efficiency)

Assumed
Calculated based on 6% onsite power
Assumed

Minimizes nitrogen oxides emissions (U.S.
EPA 1998)

Typical for coal used in South Carolina

2001 value for coal used in South Carolina
(EIA 2006d)

2004 value for coal used in South Carolina
(EIA 2006d)

2004 value for coal used in South Carolina
(EIA 2006d)

Typical for pulverized coal, tangentially fired,
dry-bottom, NSPS (U.S. EPA 1998)

Typical for pulverized coal, tangentially fired,
dry-bottom, NSPS (U.S. EPA 1998)

(U.S. EPA 2001) supercritical pulverized coal
Typical for large coal-fired units

Best available and widely demonstrated for
minimizing NO,, emissions (U.S. EPA 1998)

Best available for minimizing particulate
emissions (U.S. EPA 1998)

Best available for minimizing SO, emissions
(U.S. EPA 1998)

a) The difference between “net” and “gross” is electricity consumed onsite.

International Standards Organization rating at standard atmospheric

conditions of 59°F, 60% relative humidity, and 14.696 pounds of atmospheric

Btu = British thermal unit
ISOrating =
pressure per square inch
kWh = kilowatt hour
NSPS = New Source Performance Standard
Ib = pound
MWe = megawatt electric
NO, = nitrogen oxides
SO, = oxides of sulfur
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Table

9.2-2

Gas-Fired Alternative

Characteristic

Basis

Unit size = 738 MWe ISO rating net:(@)

Unit size = 785 MWe ISO rating gross(@
Number of units = 3

Fuel type = natural gas

Fuel heating value = 1,035 Btu/ft3

Fuel SO, emission factor = 0.0007 Ib/MMBtu

NO, control = selective catalytic reduction with
steam/water injection

Fuel NO, emission factor = 0.0109 Ib/MMBtu

Fuel CO emission factor = 0.00226 Ib/MMBtu

Fuel PM, 5 emission factor® = 0.0019 Ib/MMBtu
Heat rate = 5,960 Btu/kWh

Capacity factor = 0.85

Assumed
Calculated based on 4% onsite power

Assumed
Assumed

2004 value for gas used in South Carolina (EIA
2006d)

INGAA No date
Best available for minimizing NO, emissions
(U.S. EPA 2000)

Typical for large selective catalytic reduction-
controlled gas fired units with water injection
(U.S. EPA 2000)

Typical for large selective catalytic reduction-
controlled gas fired units

(U.S. EPA 2000)
U.S. EPA 2000, Table 3.1-2a

Assumed based on manufacturer data
(Siemens 2006)

Assumed based on performance of modern
plants

a) The difference between “net” and “gross” is electricity consumed onsite.

b) All particulate matter is PM2.5.

ft3 =  cubic foot
MM = million
PM2_5 =

particulates having diameter of 2.5 microns or less
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Table 9.2-3
Impacts Comparison Summary
Proposed Action Coal-Fired Gas-Fired
Impact Category (VCSNS COL) Generation Generation
Land Use SMALL SMALL SMALL
Water Quality SMALL SMALL SMALL
Air Quality SMALL MODERATE MODERATE
Ecological Resources SMALL SMALL SMALL
Threatened or Endangered Species SMALL SMALL SMALL
Human Health SMALL MODERATE SMALL
Socioeconomics SMALL SMALL SMALL
Waste Management SMALL MODERATE SMALL
Aesthetics SMALL SMALL SMALL
Cultural Resources SMALL SMALL SMALL
Accidents SMALL SMALL SMALL
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Table 9.2-4 (Sheet 1 of 4)
Impacts Comparison Detail

Proposed Action (VCSNS COL)

Coal-Fired Generation

Gas-Fired Generation

Alternative Descriptions

New construction at the VCSNS
COL site

Two 1,107-MWe (net) AP1000
pressurized water reactors; capacity
factor 0.90

Construct new switchyard 6 new
230KV transmission lines

New closed cycle cooling water
system that withdraws water from
Monticello Reservoir and discharges
to the Broad River.

800 workers

New construction at the
VCSNS COL site

Three 738 MWe (net)
tangentially-fired, dry bottom
boilers; capacity factor 0.85

Pulverized bituminous coal,
12,565 Btu/pound; 8,568 Btu/

kWh; 9.75% ash; 1.24% sulfur;

10 Ib/ton NO,; 5,980,000 tons
coallyear

Low NO, burners, overfire air

and selective catalytic
reduction (95% NO, reduction

efficiency).
Wet scrubber —limestone

desulfurization system (95%
SO, removal efficiency);

231,000 tons limestone/year

Fabric filters or electrostatic

precipitators (99.9% particulate

removal efficiency)

Upgrade existing rail spur

Construct new switchyard 6
new 230kV transmission lines

New closed cycle cooling water

system that withdraws water
from Monticello Reservoir and

discharges to the Broad River.

150 workers

New construction at the
VCSNS COL site

Three 738 MWe (net)
combined-cycle units,
consisting of two 198 MWe
gas turbines and a 342
MWe heat recovery steam
generator; capacity factor
0.85

Natural gas, 1,035 Btu/ft3;
5,960 Btu/kWh; 0.0007 Ib
sulfur/MMBtu; 0.0109 |b
NO,/MMBtu;

98,900,000,000 ft3 gas/year

Selective catalytic reduction
with steam/water injection

Construct 35 miles of gas
pipeline in a 75-foot-wide
corridor, disturbing 318
acres. May require
upgrades to existing
pipelines.

Construct new switchyard 6
new 230kV transmission
lines

New closed cycle cooling
water system that
withdraws water from
Monticello Reservoir and
discharges to the Broad
River.

50 workers
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Table 9.2-4 (Sheet 2 of 4)
Impacts Comparison Detail

Proposed Action (VCSNS COL)

Coal-Fired Generation

Gas-Fired Generation

Land Use Impacts

SMALL - 240 acres required for
facility at VCSNS.

SMALL — 357 acres at VCSNS

required for the powerblock
and coal storage; 254 acres
ash/scrubber waste disposal.

SMALL — 87 acres for
facility at VCSNS; 318
acres for pipeline.

Water Quality Impacts

SMALL - Construction impacts
would be minimized by use of best
management practices. Operational
impacts would be minimized by use
cooling towers and compliance with
applicable SCDHEC water quality
standards.

SMALL — Construction impacts
would be minimized by use of

best management practices.
Operational impacts would be
minimized by use cooling
towers and compliance with
applicable SCDHEC water
quality standards.

SMALL — Construction
impacts would be
minimized by use of best
management practices.
Operational impacts would
be minimized by use
cooling towers and
compliance with applicable
SCDHEC water quality
standards.

Air Quality Impacts

SMALL - Construction impacts
would be minimized by use of best
management practices. Operational
impacts are negligible.

MODERATE —

7,044 tons SO, per year
1,495 tons NO, per year
1,495 tons CO per year
16,500,000 tons CO,, per year
0.25 tons Hg per year

67 tons PMyq per year

0.17 tons PM,, 5 per year

MODERATE —

34 tons SO, per year
558 tons NO, per year
116 tons CO per year
5,630,000 tons CO,, per
year

97 tons PM, 5 per year(®

Ecological Resource Impacts

SMALL —Construction of the power
block would impact approximately
260 acres of terrestrial habitat,
displacing various species.

Use of cooling towers would
minimize impingement, entrainment,
and thermal impacts to aquatic
species.

SMALL —Construction of the
power block and coal storage
areas and 40 years of ash/
sludge disposal would impact
approximately 611 acres of
terrestrial habitat, displacing
various species.

Use of cooling towers would
minimize impingement,
entrainment, and thermal
impacts to aquatic species.

SMALL —Construction of
the power block and
pipeline would impact up to
405 acres of terrestrial
habitat, displacing various
species.

Use of cooling towers
would minimize
impingement, entrainment,
and thermal impacts to
aquatic species.
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Table 9.2-4 (Sheet 3 of 4)
Impacts Comparison Detail

Proposed Action (VCSNS COL)

Coal-Fired Generation

Gas-Fired Generation

Threatened or Endangered Species Impacts

SMALL - No areas designated as
critical habitat exist at or near the
VCSNS site. Several endangered,
threatened, and other special status
species are known to occur in
Fairfield County and the counties
that could be crossed by new power
lines. The bald eagle is the only
federally or state-listed species that
has been observed at or near the
VCSNS site. SCE&G and Santee
Cooper siting procedures would be
employed to avoid adverse impacts
to protected species and their
habitats.

SMALL — No areas designated SMALL — No areas

as critical habitat exist at or
near the VCSNS site. Several
endangered, threatened, and

other special status species are

known to occur in Fairfield
County and the counties that

could be crossed by new power
lines. The bald eagle is the only
federally or state-listed species

that has been observed at or
near the VCSNS site. SCE&G
and Santee Cooper siting

procedures would be employed

to avoid adverse impacts to
protected species and their
habitats

designated as critical
habitat exist at or near the
VCSNS site. Several
endangered, threatened,
and other special status
species are known to occur
in Fairfield County and the
counties that could be
crossed by new power
lines. The bald eagle is the
only federally or state-listed
species that has been
observed at or near the
VCSNS site. SCE&G and
Santee Cooper siting
procedures would be
employed to avoid adverse
impacts to protected
species and their habitats

Human Health Impacts

SMALL - Impacts associated with
noise are not anticipated.
Radiological exposure is not
considered significant. Risk from
microbiological organisms is minimal
due to thermal characteristics at the
discharge. Risk due to transmission-
line induced currents is minimal due
to conformance with consensus
code.

MODERATE — Adopting by
reference NUREG-1437
conclusion that risks such as
cancer and emphysema from
emissions are likely.

SMALL — Adopting by
reference NUREG-1437
conclusion that some risk of
cancer and emphysema
exists from emissions.

Socioeconomic Impacts

SMALL - Increase in permanent
workforce at VCSNS by 800 workers
could affect surrounding counties,
but impact would be mitigated by the
site’s proximity to metropolitan areas
within the region.

SMALL — Increase in
permanent workforce at
VCSNS by 150 workers could

affect surrounding counties, but

impact would be mitigated by
the site’s proximity to
metropolitan areas within the
region.

SMALL — Increase in
permanent workforce at
VCSNS by 50 workers
could affect surrounding
counties, but impact would
be mitigated by the site’s
proximity to metropolitan
areas within the region.
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Table 9.2-4 (Sheet 4 of 4)
Impacts Comparison Detail

Proposed Action (VCSNS COL)

Coal-Fired Generation

Gas-Fired Generation

Waste Management Impacts

SMALL - Nonradiological impacts
would be negligible. Radiological
impacts would be small. All
radioactive wastes would be
managed according to established
laws, regulations, and exposure
limits. A disposition path exists for
each radioactive waste stream and
the anticipated quantities would not
challenge the commercially
available treatment and disposal
capacities.

MODERATE — 146,000 tons of SMALL — Almost no waste

coal ash and 275,000 tons of
scrubber sludge per year would
require 254 acres over the 40-
year term.

generation.

Aesthetic Impacts

SMALL - Visual impacts would be
consistent with the industrial nature
of the site.

SMALL - Visual impacts would
be consistent with the industrial
nature of the site.

SMALL - Visual impacts
would be consistent with
the industrial nature of the
site.

Cultural Resource Impacts

SMALL - Impacts to cultural
resources would be unlikely due to
disturbed nature of the site. SCE&G
maintains procedures to protect
cultural resources.

SMALL — Impacts to cultural
resources would be unlikely
due to disturbed nature of the
site.

SMALL — Impacts to
cultural resources would be
unlikely due to disturbed
nature of the site.

Accident Impacts

SMALL — Although the
consequences of accidents could be
potentially high, the overall risk of
accidents is low given the low
probability of an accident involving a
significant release of activity.

SMALL - Impacts of
radiological accidents are not
applicable to coal-fired plants.

SMALL - Impacts of
radiological accidents are
not applicable to gas-fired
plants.

a) All particulates for gas-fired alternative are PM, 5.

Notes:

SMALL = Environmental effects are not detectable or are so minor that they will neither destabilize nor
noticeably alter any important attribute of the resource.
MODERATE = Environmental effects are sufficient to alter noticeably, but not to destabilize, any important
attribute of the resource. (10 CFR 51, Subpart A, Appendix B, Table B-1, Footnote 3).

gal = gallon
Ib = pound
MM = million

PM,q = particulates having diameter less than 10 microns
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9.3  ALTERNATIVE SITES

As required by 10 CFR 52.17(a)(2), this section provides an analysis of alternative
sites to the proposed VCSNS site for the construction and operation of two
nuclear power facilities (the proposed project). National Environmental Policy Act
mandates that reasonable alternatives to an action be evaluated. Consistent with
this requirement, the site selection process focused on those alternative sites that
are considered to be reasonable with respect to the purpose of this application for
a COL. The objective of this analysis is to verify there is no “obviously superior
site” for the eventual construction and operation of the proposed project.

The traditional way of reviewing alternative sites has changed because existing
nuclear sites capable of supporting additional units can be included in the mix of
alternatives. Existing sites offer decades of environmental and operational
information about the impacts of a nuclear plant on the environment. These sites
support licensed nuclear facilities; thus, the NRC has found them to be
acceptable. The NRC recognizes in NUREG-1555 (U.S. NRC 1999) that
proposed sites may not be selected as a result of a systematic review:

“Recognize that there will be special cases in which the proposed site was
not selected on the basis of a systematic site-selection process. Examples
include plants proposed to be constructed on the site of an existing
nuclear power plant previously found acceptable on the basis of a NEPA
review and/or demonstrated to be environmentally satisfactory on the
basis of operating experience, and sites assigned or allocated to an
applicant by a State government from a list of State-approved power-plant
sites. For such cases, the reviewer should analyze the applicant’s site-
selection process only as it applies to candidate sites other than the
proposed site, and the site-comparison process may be restricted to a site-
by-site comparison of these candidates with the proposed site. As a
corollary, all nuclear power plant sites within the identified relevant service
area having an operating nuclear power plant or a construction permit
issued by the NRC should be compared with the applicant’s proposed
site.”

The review process outlined in this section was consistent with the special case
noted in NUREG-1555, and took into account the advantages already present at
existing nuclear facilities within the relevant service area that have been
previously reviewed by NRC and found to be suitable for construction and
operation of a nuclear power plant. That prior review process included an
alternative site analysis.

9.3.1 REGION OF INTEREST

NUREG-1555 provides that the region of interest includes the state where the
candidate site is located, so that alternative sites may be considered for review.
Both SCE&G and Santee Cooper have generating facilities that supply electric
power to their respective service territories within the state of South Carolina.
Therefore, the region of interest is defined as the state of South Carolina.
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Generally, the region is rural/agricultural with pockets of heavy population near
important waterways such as the Savannah River, or in traditionally populated
areas such as the state capital, university campuses, and manufacturing centers.

9.3.2 IDENTIFICATION OF CANDIDATE SITES

In developing a list of reasonable candidate sites, multiple categories of sites were
evaluated including federal nuclear facility sites and existing nuclear power plant
sites within the identified region of interest. The use of existing nuclear power
plant sites for new power generation has many environmental and cost benefits.
The federal sites were considered under the assumption that such sites could
accommodate new reactor technologies. Additionally, SCE&G considered 18
candidate sites with no existing nuclear facilities that were evaluated in an earlier
nuclear SCE&G power plant siting study (Dames & Moore 1974). These sites
were reviewed to ensure that there are no sites in the region of interest that are
obviously superior to VCSNS.

9.3.2.1 Phased Site Selection Process

Site selection for Units 2 and 3 was conducted in 2005 in accordance with the
overall process outlined in the EPRI Siting Guide: Site Selection and Evaluation
Criteria for an Early Site Permit Application (Siting Guide), March 2002. This
process, as adapted for the SCE&G site selection study, is shown in Figure 9.3-1.

This process began with a review of a previous site selection study conducted for
SCE&G (Dames & Moore 1974), updated, as applicable, with publicly available
data. The 1974 study examined the entire state of South Carolina, including
offshore locations, for potential nuclear plant sites. Eighteen of the sites evaluated
in 1974 were determined to be licensable, but none were found to be obviously
superior to VCSNS (Table 9.3-1). Figure 9.3-2 shows the locations of the sites
considered in this analysis. Because this analysis indicated that no other sites in
the region of interest are likely to be obviously superior to VCSNS, no additional
evaluation of the 18 sites was performed during this phase of the site selection
process.

Screening-level criteria developed from the EPRI Siting Guide were then used to
evaluate the VCSNS site and Savannah River Site (SRS). SRS is the only federal
nuclear facility in the region of interest. Once the initial screening-level evaluations
were developed, reconnaissance-level, onsite visits to the two sites were
conducted to support the site selection analysis.

Using available data and criteria developed based on the EPRI general site
criteria, detailed site suitability evaluations of VCSNS and SRS were conducted.
Weight factors reflecting the relative importance of each criterion were applied
and overall composite site suitability ratings were developed for the two sites. The
preferred site for the SCE&G COL application was selected based on these
composite ratings and other applicable considerations that relate to the SCE&G
and Santee Cooper business plans.
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9.3.2.2 Site Screening Criteria

The EPRI general site criteria were used to screen for candidate sites. By using
the criteria, sites were selected that:

. Did not pose significant issues that would preclude the use of the site for a
nuclear power plant

. Did not cause significant impacts or degradation of local natural resources
on the site that would be created

. Did not pose significant impacts to surrounding terrestrial and aquatic
ecosystems

. Were not located near major population centers

. Did not affect site development costs significantly, when compared to the

proposed site
9.3.2.3 Initial Phase (EPRI) Screening Results

Results of the screening evaluation are presented in Table 9.3-2. The VCSNS site
was found to rate higher with regard to railroad access, transmission access, and
seismic criteria; the two sites were rated essentially equal in the remaining criteria.
Overall, based on the screening-level evaluation, VCSNS was found to be a
superior location for the SCE&G COL application.

9.3.24 Identification of Representative Nonnuclear Sites for Detailed
Analysis

As discussed in Subsection 9.3.2.1, SCE&G reviewed a previous siting study
(Dames & Moore 1974) to identify nonnuclear sites in the region of interest that
would be suitable for development of new nuclear generating capacity. This study
examined a wide variety of sites across the region of interest using criteria similar
to the candidate site criteria described in NUREG-1555 and the EPRI general site
criteria. Evaluation of the reported characteristics of these sites indicates that 18
of the sites could be potential candidates for new nuclear capacity, but none of
them are obviously superior to VCSNS for a new nuclear plant, especially
considering its:

. Status as an existing nuclear power plant site

. Availability of adequate land and water for new units

. Availability of existing transportation and transmission infrastructure

. IFa\:jorable location with respect to SCE&G and Santee Cooper power
oads
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The 18 sites were classified as primary, secondary, or tertiary based on the
information provided in the 1974 siting study. Primary sites are sites that appear to
be licensable with no apparent economic or environmental constraints. Secondary
sites are sites that appear to be licensable with one or two economic or
environmental constraints. Tertiary sites are sites that appear to be licensable with
more than two economic or environmental constraints. Results from the 1974
siting study are presented in Table 9.3-1.

To identify representative sites, SCE&G focused its review on the primary and
secondary sites from the 1974 study. All of the primary sites are greenfield sites
on the Saluda River near Lake Murray or the Savannah River. All the primary sites
have similar environmental characteristics; however, the sites on the Saluda River
have more favorable locations based on geotechnical and land use
considerations. The Saluda site, an undeveloped property owned by SCE&G,
which is located in Saluda County on the Saluda River arm of Lake Murray at the
confluence with Mill Creek, was identified as the representative greenfield site.
The Saluda site was chosen because of its favorable location on the Saluda River
and because it is located within the study area for the Saluda Hydro Relicensing
Project, the site characteristics are well documented. Two of the secondary sites
are nonnuclear generating facilities—the Cope Generating Station, a 430 MWe
coal-fired facility located in Orangeburg County, South Carolina, and the Wateree
Generating Station, a 700-MWe coal-fired facility located in Eastover, South
Carolina. The two sites have similar environmental characteristics; however, the
Cope Generating Station has more available land area and a more favorable
location based on lower population density, fewer endangered species, and
greater distance from recreational areas and hazardous facilities.

9.3.2.5 Federal Sites

The only federal site within the region of interest is the U.S. DOE’s SRS near
Aiken, South Carolina. The SRS was selected as a candidate site because:

. The site represents a valuable national asset with prior or existing nuclear
energy potential.

. New nuclear power facilities would represent potentially promising new
missions for the SRS.

. The site has the potential to support reactor demonstrations and/or
commercial reactor development.

. There is extensive site information and an available infrastructure that
could help to reduce site development costs.

Because of the partially developed site environment and the available
infrastructure, the incremental environmental impacts associated with the new
plant construction and operation on land use, ecological resources, aesthetics,
and local transportation network are reduced.
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The site is not near major population centers.

The 310-square-mile SRS is about 25 miles southeast of Augusta, Georgia, and
20 miles south of Aiken, South Carolina. Augusta is the largest city in the vicinity
with a 2000 census population of 195,182 (USCB 2000a). The site is located in a
generally rural area on the Savannah River in southwest South Carolina. The
entire area within 5 miles about the center of the site is government-owned
property, with approximately 95% of the site undeveloped. The SRS has an
extensive history of nuclear facilities, with substantial site characteristic
information and infrastructure available to support DOE and new nuclear-related
missions.

9.3.2.6 Existing Nuclear Sites

There are four commercial nuclear sites within the region of interest: the two-unit
Catawba Nuclear Plant, the single-unit Robinson Nuclear Plant, the three-unit
Oconee Nuclear Station, and the single-unit VCSNS. Of these sites, the only one
controlled by SCE&G is VCSNS.

There are obvious benefits to locating a new nuclear power plant at VCSNS rather
than a nonnuclear site. These benefits are summarized below:

9.3.2.6.1 Environmental Benefits

. The environmental conditions and the environmental impacts of VCSNS
are known from data collected during years of monitoring air, water,
ecological, and other parameters. Based on the knowledge of the reactors
and ancillary facilities being considered, it is reasonable to assume that
the impacts of additional units would be comparable to those of the
operating unit.

. Construction of new transmission corridors may be avoided if the existing
transmission system (lines and corridors) can accommodate the increased
power generation. This could substantially reduce environmental impacts
associated with construction of the new plant.

. No additional land acquisitions would be necessary if a new transmission
corridor can be avoided, and the resulting land use impacts of the new
plant would be small.

. The site has already been subject to the alternative review process
mandated by the NEPA.

. Extensive environmental studies performed during the Unit 1 site selection
process can be updated and used for new units.
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9.3.2.6.2 Constructability and Cost Benefits

. Site physical criteria, including primarily geologic/seismic suitability, has
been characterized at VCSNS.

. No additional land acquisitions would be necessary, if a new transmission
corridor can be avoided and the site can accommodate the land
requirements of the new units.

. Plant construction, operation, and maintenance costs would be reduced
because of existing site infrastructure (e.g., roads, transmission lines,
water source, intake/discharge system) and its maintenance.

9.3.2.6.3 Other Benefits

VCSNS has nearby power markets.

VCSNS has gained local community acceptance and support.

VCSNS has relevant nuclear experience.
9.3.2.7 Sites Without Existing Nuclear Facilities

In addition to VCSNS and SRS, SCE&G also chose to compare a representative
nonnuclear generating facility and a representative greenfield site as alternative
sites in this review. As discussed in Subsection 9.3.2.4, SCE&G selected two
representative sites, Cope Generating Station and the Saluda site, based on a
review of 18 potential nuclear sites that were identified in Dames & Moore 1974.
The Saluda site was chosen because of its favorable location on the Saluda River
and because it is located within the study area for the Saluda Hydro Relicensing
Project, the site characteristics are well documented. Cope Generating Station
was chosen because of the availability of land and its favorable location based on
lower population density, fewer endangered species, and distance from
recreational areas and hazardous facilities.

9.3.3 ALTERNATIVE SITE REVIEW

The proposed site (VCSNS) is reviewed at length in this environmental report.
This subsection reviews other candidate sites using the selection criteria
suggested in NUREG-1555, in order to consider whether any of the candidate
sites is obviously superior to VCSNS.

Regulatory Guide 4.2, Preparation of Environmental Reports for Nuclear Power
Stations (U.S. NRC 1976) notes: “The applicant is not expected to conduct
detailed environmental studies at alternative sites; only preliminary
reconnaissance-type investigations need be conducted.” The alternatives
described here are compared based on recent information about existing facilities
and the surrounding area, and existing environmental studies. The Saluda site, an
undeveloped (greenfield) site on the Saluda River arm of Lake Murray, was also
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reviewed to determine if this greenfield site was obviously superior to an existing
nuclear site, and if greenfield sites in general were obviously superior.

In accordance with 10 CFR 51, potential impacts from construction and operation
of the proposed project at candidate sites other than the proposed site are
analyzed, and a single significance level of potential impact (i.e., SMALL,
MODERATE, or LARGE) is assigned to each analysis 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.

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 any important attributes of the resource.

For some analyses, SCE&G determined the criteria used by NRC in NUREG-
1437, Generic Environmental Impact Statement for License Renewal of Nuclear
Plants (U.S. NRC 1996), were appropriate for the analyses presented here and
reviewed the criteria to assign a significance level to impacts.

Impact initiators for the alternative sites are the same as those described in
Chapter 4 for construction and Chapter 5 for operation of Units 2 and 3 at VCSNS.

9.3.31 Evaluation of the Savannah River Site

The SRS, owned by the DOE, is an approximately circular tract of land occupying
310 square miles in the Aiken, Barnwell, and Allendale counties in southwestern
South Carolina. All of the area within 5 miles from the center of SRS is
government-owned property. The center of SRS is approximately 25 miles
southeast of the city limits of Augusta, Georgia; 100 miles from the Atlantic Coast;
and about 110 miles south-southeast of the North Carolina border. The largest
nearby population centers are Aiken, South Carolina, and Augusta, Georgia. The
only towns within 15 miles of the center of SRS are New Ellenton, Jackson,
Barnwell, Snelling, and Williston, South Carolina. The SRS is bounded along its
southwest border by the Savannah River for about 35 river miles (Dominion
2002). The site for the proposed project at SRS is a 500-acre parcel that lies on
the Aiken County-Barnwell County line approximately 6 miles from the nearest
SRS boundary to the north (Figure 9.3-3).

The SRS is not open to the public, but specific access is permitted for guided
tours, controlled hunts of species including whitetail deer and feral hogs, and
environmental studies. In addition, the public can traverse portions of the site
along established transportation corridors. These include a rail line for CSX
Transportation Inc. railroad, and road traffic along South Carolina State Route
(SC) 125 (SRS Road A), US-278, and SRS Road 1 near the northern edge of the
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site. SRS highways connect with state highways leading northward to Interstate
Routes 20, 26, and 85 and eastward to |-26 and 1-95. (Dominion 2002)

9.3.3.11 Land Use Including Site and Transmission Line Rights-of-Way

SRS occupies approximately 198,000 acres in a generally rural area.
Administrative, production, and support facilities occupy 5% (approximately
17,000 acres) of the total SRS area. The remaining land, approximately 181,000
acres, is forestland and swamp managed by the U.S. Department of Agriculture
Forest Service under an interagency agreement with DOE. Approximately 14,000
acres of SRS have been set aside exclusively for nondestructive environmental
research in accordance with the designation of SRS as a National Environmental
Research Park. (Dominion 2002)

Prominent geographical features within 50 miles of SRS are Thurmond Lake
(formerly called Clarks Hill Reservoir) and the Savannah River. Thurmond Lake,
operated by the U.S. Army Corps of Engineers, is the largest nearby public
recreational area. This lake is an impoundment of the Savannah River and is
located about 40 miles northwest of the center of SRS. (Dominion 2002)

The principal surface-water body associated with SRS is the Savannah River,
which flows along the site’s southwest border. Six principal tributaries to the
Savannah River can be found on SRS: Upper Three Runs Creek, Beaver Dam
Creek, Four Mile Branch, Pen Branch, Steel Creek, and Lower Three Runs Creek
(Dominion 2002).

The SRS elevations range from 80 feet MSL at the Savannah River to
approximately 400 feet MSL about 1 mile south of the intersection of Highways 19
and 278. Two distinct physiographic subregions are represented at SRS. They are
the Pleistocene Coastal Terraces, which are below 270 feet MSL in elevation, and
the Aiken Plateau, which is above 270 feet MSL in elevation. The lowest terrace is
the present floodplain of the Savannah River. The higher terraces have level to
gently rolling topography. The Aiken Plateau subregion is hilly and cut by small
streams (Dominion 2002).

DOE is considering several new facilities at SRS and additional private initiatives
are encouraged. Land use issues from the proposed project would be mostly
limited to the SRS property due to its large size. The proposed project would
require that a small portion (approximately 500 acres) of the site be cleared for
development. If undisturbed land were used for the proposed project, habitat for
onsite wildlife could be reduced. However, these impacts would be SMALL
because greater than 180,000 acres of wildlife preserve at SRS would remain
undisturbed.

The transmission system on the SRS consists of multiple transmission lines
forming a ring network around the site. The existing onsite transmission system
would not be capable of transmitting the power from two new nuclear power
facilities to offsite locations. SCE&G assumed that each AP1000 unit would
necessitate the addition of three 230kVt transmission lines, requiring a 170-foot-
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