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CHAPTER 10 

ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION

10.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION

This chapter presents the potential environmental consequences of constructing and operating 
two reactor units on the Lee Nuclear Site. The environmental consequences are evaluated in the 
following four sections:

• Section 10.1 – Unavoidable Adverse Environmental Impacts.

• Section 10.2 – Irreversible and Irretrievable Commitments of Resources.

• Section 10.3 – Relationship Between Short-Term Uses and Long-Term Productivity of the 
Human Environment.

• Section 10.4 – Benefit-Cost Balance.
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10.1 UNAVOIDABLE ADVERSE ENVIRONMENTAL IMPACTS

Unavoidable adverse impacts are predicted adverse environmental impacts that cannot be 
avoided and for which there are no practical means of mitigation. This section considers 
unavoidable adverse impacts from construction and operation of the Lee Nuclear Station on the 
Lee Nuclear Site, the railroad spur, and the transmission lines in the two transmission line 
corridors.

10.1.1 UNAVOIDABLE ADVERSE ENVIRONMENTAL IMPACTS OF CONSTRUCTION

Construction impacts are described in detail in Chapter 4. Table 4.6-1 briefly describes those 
impacts and identifies the measures and controls that are implemented to reduce or eliminate 
them. The expected impacts and the mitigation measures that are available to reduce these 
impacts are summarized in Table 10.1-1. For some of the impacts related to construction 
activities, the mitigation measures are referred to as “best management practices” (BMP). 
Typically, these measures are based on the types of activities to be performed. The mitigation 
measures are frequently implemented through permitting requirements and plans and 
procedures developed for the construction. 

Unavoidable adverse impacts from construction of the new units at the Lee Nuclear Site include 
the following:

• Land use impacts - loss of previously undeveloped land, which includes a small amount 
of prime farmland, and potential impacts on historic and cultural resources.

• Hydrological and water use impacts - temporarily increased turbidity and sediment 
deposition in the Broad River.

• Ecological impacts - loss of 270 acres (ac.) of wildlife habitat and temporary degradation 
of aquatic habitat.

• Socioeconomic impacts - increased debris to existing landfills, increase in non-
recyclable refuse, a potential short-term housing shortage, and school overcrowding.

Nearly all of these impacts, other than socioeconomic, from construction of the station, railroad, 
and associated transmission lines are SMALL. The moderate or large socioeconomic impacts 
are reduced through mitigation. The influx of construction workers has the potential to lead to a 
short-term housing shortage and short-term capacity concerns in local schools. The impact of a 
short-term housing shortage due to the influx of workers would likely generate additional 
temporary rentals and trailer parks, thus mitigating this short-term impact. Also, increased 
construction traffic has the potential to affect existing traffic patterns and levels of service in the 
vicinity of the Lee Nuclear Site. However, increased property tax revenues during new unit 
construction funds additional teachers and needed school resources. Duke Energy intends to 
implement traffic mitigation programs such as carpooling or staggered shifts, signage, and turn 
lanes to alleviate traffic concerns.

10.1.2 UNAVOIDABLE ADVERSE ENVIRONMENTAL IMPACTS OF OPERATIONS

Operational impacts from the Lee Nuclear Station are discussed in Chapter 5. Table 5.10-1 briefly 
describes these impacts and identifies measures and controls that are implemented to reduce or 
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eliminate them. The expected impacts and the mitigation measures that are available to reduce 
these impacts are summarized in Table 10.1-2.

Unavoidable adverse impacts from operation of the Lee Nuclear Station include the following: 

• Land use impacts - maintenance of the station may necessitate continued removal of 
vegetation, dedication of land for uranium mining and facilities, and dedication of land for 
waste disposal.

• Hydrological and water use impacts - 55 cubic feet per second (cfs) of water is 
removed from the Broad River for consumptive use.

• Ecological impacts - a small amount of land is removed from use for transmission tower 
bases, periodic disturbance to vegetation and wildlife associated with plant and 
transmission corridor maintenance, impacts to aquatic biota at water intake, and impacts 
to the aquatic ecosystem due to water consumption.

• Socioeconomic impacts - impacts on radio and television signals from transmission 
lines and consumption of natural gas and water.

• Atmospheric impacts - increase in air pollutants from standby diesel testing.

The levels of unavoidable adverse impacts from operation of the station are expected to be 
SMALL when appropriate mitigation measures are implemented.
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TABLE 10.1-1 (Sheet 1 of 4)
CONSTRUCTION-RELATED UNAVOIDABLE ADVERSE IMPACTS

Impact Category
Adverse Impacts Based on Duke 

Energy’s Proposal Actions to Mitigate Impacts Unavoidable Adverse Impacts

Land Use Approximately 270 ac. of previously 
disturbed land is altered and converted 
during construction, with the potential 
for erosion.  A small amount of 
previously undeveloped, undisturbed 
land would not be available for other 
uses.

Limit ground disturbances to the 
smallest area necessary to construct 
and maintain the plant.

Ground disturbing activities are 
performed in accordance with South 
Carolina Department of Health and 
Environmental Control (SCDHEC) 
stormwater permit requirements.  Use 
erosion control and stabilization 
measurements to minimize impacts.

Limit vegetation removal to area 
designated for construction activities.

Minimize potential spills of hazardous 
wastes/materials through training and 
rigorous compliance with applicable 
regulations.

Restrict soil stockpiling and reuse to 
designated areas on the Lee Nuclear 
Site.

270 ac. of previously disturbed habitat is 
temporarily or permanently altered by 
the construction of the Lee Nuclear 
Station.  Two acres of prime farmland is 
occupied on a long-term basis by the 
nuclear power plant and associated 
infrastructure.
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Construction of transmission line in new 
corridors.

Site new corridors to avoid critical or 
sensitive habitat or species and avoid 
wetlands.

Limit vegetation removal and 
construction to defined corridors during 
fall and winter to avoid nesting activities.

Minimize potential impacts via 
avoidance and compliance with 
permitting requirements and best 
management practices.

Land use on some land is changed to 
open scrub or grassland beneath the 
two corridors.

Potential to disturb historic properties 
and cultural resources due to ground 
disturbing activities.

Conduct cultural resource surveys, 
including subsurface sampling prior to 
initiating ground disturbing activities to 
identify buried historic, cultural, or 
paleontological resources.

Consult with State Historic Preservation 
Office if a cultural resource is 
discovered.

Establish Duke Energy procedures to 
halt work if a potential historic, cultural, 
or paleontological resource is 
discovered.

Potential for destruction of unanticipated 
historic, cultural, or paleontological 
resources.

TABLE 10.1-1 (Sheet 2 of 4)
CONSTRUCTION-RELATED UNAVOIDABLE ADVERSE IMPACTS

Impact Category
Adverse Impacts Based on Duke 

Energy’s Proposal Actions to Mitigate Impacts Unavoidable Adverse Impacts
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Hydrological and water use Dredging for the construction of the raw 
water intake is anticipated to result in 
temporary increases in turbidity in Broad 
River.

Installation of rip rap, stemwalls, etc., to 
stabilize banks.

Conduct construction and dredging 
activities in compliance with U.S. Army 
Corps of Engineers (USACE) 
requirements.

Increased turbidity in Broad River is a 
temporary unavoidable adverse impact.

Ecological

• Terrestrial Habitat loss due to clearing and grading 
would kill or displace animals.  The 
majority of the wildlife habitat is 
considered to be low quality.

Perform land clearing/grading and 
excavation in compliance with 
regulations, permits, and best 
management practices.  Perform 
revegetation/landscaping with 
fertilization.

Loss of 270 ac. of habitat for wildlife 
species.

• Aquatic Temporarily degraded aquatic habitat 
due to construction near the Broad River 
or wetlands.

Install appropriate barriers and use best 
management practices to protect river 
prior to construction.

Minor, temporary degradation of aquatic 
habitat during dredging and construction 
in and near Broad River.

Socioeconomic Increase debris to existing landfills. Establish procedures to ensure that all 
waste is disposed of according to 
applicable regulations such as the 
Resource Conservation and Recovery 
Act (RCRA).

Some land is dedicated to permitted 
landfills or licensed disposal facilities 
and is not available for other uses.

Potential short-term housing shortage. Temporarily house employees in hotels, 
rental properties, and park facilities. 

In the short-term, there could be a 
housing shortage. 

Potential short-term school 
overcrowding.

Increase revenues to offset additional 
school resources, police, and fire 
protection.

In the short-term, there could be school 
crowding.

TABLE 10.1-1 (Sheet 3 of 4)
CONSTRUCTION-RELATED UNAVOIDABLE ADVERSE IMPACTS

Impact Category
Adverse Impacts Based on Duke 

Energy’s Proposal Actions to Mitigate Impacts Unavoidable Adverse Impacts
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Socioeconomic Potential for increased traffic accidents 
due to increased construction traffic

Post signs near construction entrances 
and exits to make the public aware of 
potentially high construction traffic areas

Develop traffic control mitigation plan

Reduced potential for increased traffic 
accidents due to construction traffic

Potential impacts to existing traffic in 
amount and flow due to construction 
traffic

Stagger shifts, encourage car pooling; 
time deliveries to avoid shift change or 
commute times

Erect signs alerting drivers of 
construction and increased traffic

Increased traffic on local roads during 
the construction period.

TABLE 10.1-1 (Sheet 4 of 4)
CONSTRUCTION-RELATED UNAVOIDABLE ADVERSE IMPACTS

Impact Category
Adverse Impacts Based on Duke 

Energy’s Proposal Actions to Mitigate Impacts Unavoidable Adverse Impacts



William States Lee III Nuclear Station Environmental Report, Chapter 10

Revision: 0 10.1-7

TABLE 10.1-2 (Sheet 1 of 5)
OPERATIONS-RELATED UNAVOIDABLE ADVERSE IMPACTS

Impact Category
Adverse Impacts Based on Duke 

Energy’s Proposal Actions to Mitigate Impacts Unavoidable Adverse Impacts

Land Use The uranium fuel cycle requires 
a commitment of land for 
uranium processing facilities.

This impact is external to Duke 
Energy.

Some uranium may be imported.

The commitment of land for 
uranium processing facilities is 
an unavoidable adverse impact. 

Hazardous nonradioactive waste 
is generated and disposed in a 
licensed hazardous waste 
landfill.

Hazardous waste is carefully 
monitored and transferred to 
approved transporters and 
disposers.

Develop a waste minimization 
plan to address waste 
management, equipment 
maintenance, recycling and 
reuse, segregation, treatment, 
work planning, waste tracking, 
and awareness training.

Some land is dedicated to 
disposal of wastes and not 
available for other uses.

Nonhazardous waste is 
disposed of in licensed landfills.

Dispose of nonhazardous, 
nonradioactive waste according 
to applicable local, state, and 
federal requirements.

Some land is dedicated to 
disposal of wastes and not 
available for other uses.
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Generation of radioactive waste 
from operations, 
decontamination, and 
decommissioning.

Waste is placed in permanent 
off-site repositories.

Prepare a detailed contamination 
and decommissioning plan prior 
to decommissioning.

Some land is dedicated to the 
storage of radioactive waste and 
is not available for other uses.

Potential generation of mixed 
waste.

Limit mixed waste generation 
through source reduction, 
recycling, and treatment options.

Mixed waste inventory is 
managed in accordance with 
applicable NRC and EPA 
regulations.

The inventory of mixed waste is 
maintained in a designated 
storage area and monitored prior 
to offsite disposal.

Some land is dedicated to 
disposal of wastes and not 
available for other uses.

TABLE 10.1-2 (Sheet 2 of 5)
OPERATIONS-RELATED UNAVOIDABLE ADVERSE IMPACTS

Impact Category
Adverse Impacts Based on Duke 

Energy’s Proposal Actions to Mitigate Impacts Unavoidable Adverse Impacts
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Hydrological impacts and water 
use

Water loss primarily as a result 
of “consumptive” losses results 
in consumption of 24,638 gpm 
makeup water for the two-unit 
operations.  Approximately 
2 percent of the monthly average 
river flow is expected to be lost 
to water withdrawal and 
evaporation from the proposed 
Units 1 and 2 cooling tower 
operations. This volume could 
adversely affect the hydrologic 
conditions of the Broad River 
under low- flow conditions.

Makeup water is supplied 
primarily by Broad River.

Lee Nuclear Station will operate 
within the minimum release 
constraints of the Ninety-Nine 
Islands Hydroelectric Station 
FERC license.

Makeup water is supplied by on-
site Make-Up Pond B when the 
Broad River flow is below the 
7Q10 value.

Water withdrawn from the Broad 
River causes minor alteration to 
the river’s hydrologic regime and 
is thus considered an 
unavoidable adverse impact.  
Water withdrawn is also not 
available for other uses.

TABLE 10.1-2 (Sheet 3 of 5)
OPERATIONS-RELATED UNAVOIDABLE ADVERSE IMPACTS

Impact Category
Adverse Impacts Based on Duke 

Energy’s Proposal Actions to Mitigate Impacts Unavoidable Adverse Impacts
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Ecological

• Terrestrial The continued maintenance of 
the transmission corridors, 
involving clearing of vegetation, 
may affect terrestrial ecology.

Employees are trained on how to 
perform work in a manner that 
reduces adverse environmental 
impacts.

Minimize potential impacts 
through compliance with 
permitting requirements and best 
management practices.

To the extent feasible, avoid any 
additional disturbances on 
critical or sensitive terrestrial 
habitats/species.

Managing vegetation within 
utility corridors may result in 
unavoidable adverse impacts to 
some wildlife and plants.

• Aquatic Water intake may result in 
impingement/entrainment and 
may kill some aquatic species.

Utilization of closed-cycle 
technology and cooling towers at 
intake, sizing river intake 
structures to ensure maximum 
water velocity across screens 
<0.5 f/s, and utilization of a 
return system to deposit 
impinged fish downstream of the 
intake.

Potential impacts to aquatic 
species near intake structures 
are unavoidable adverse 
impacts.

TABLE 10.1-2 (Sheet 4 of 5)
OPERATIONS-RELATED UNAVOIDABLE ADVERSE IMPACTS

Impact Category
Adverse Impacts Based on Duke 

Energy’s Proposal Actions to Mitigate Impacts Unavoidable Adverse Impacts
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Minor aquatic impacts resulting 
from consumption of water from 
the Broad River during low-flow 
conditions.

Makeup water is supplied by the 
Make-Up Pond B during low-flow 
conditions in Broad River.

Though minor, water withdrawn 
from the Broad River results in 
an unavoidable adverse impact 
to the aquatic ecosystem.

Socioeconomic Increased transportation and 
traffic on two-lane state 
highways, county highways, 
local roads, especially McKowns 
Mountain Road and the feeder 
highways

Possible mitigation measures 
include: staggering shifts, 
encouraging carpools, widening 
McKowns Mountain Road, 
establishing a centralized 
parking area away from the site, 
and creating an additional 
entrance to the site

Minor traffic congestion on local 
roads

Increased burden on public 
services accompanying in-
migration of new workers and 
families

Increased property and worker-
related taxes can help offset 
some of the problems related to 
increased populations such as 
community facilities and 
infrastructure, police, fire 
protection and schools

Minor increased burden on 
public services.

TABLE 10.1-2 (Sheet 5 of 5)
OPERATIONS-RELATED UNAVOIDABLE ADVERSE IMPACTS

Impact Category
Adverse Impacts Based on Duke 

Energy’s Proposal Actions to Mitigate Impacts Unavoidable Adverse Impacts
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10.2 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

This section describes the expected irreversible and irretrievable environmental resource 
commitments to construction and operation of the Lee Nuclear Station. The term “irreversible 
commitments of resources” describes environmental resources that would be potentially 
changed by construction or operation of the station and that could not be restored at some later 
time to their respective states prior to construction or operations. Irretrievable resources are 
generally materials that are expected to be used for the station in such a way that they could not, 
by practical means, be recycled or restored for other uses.

10.2.1 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF ENVIRONMENTAL 
RESOURCES

Irreversible and irretrievable environmental commitments resulting from construction and 
operation of the Lee Nuclear Station, in addition to the materials used for the nuclear fuel, include 
the following:

• Land Use.

• Hydrological and Water Use.

• Ecological.

10.2.1.1 Land Use

Land committed to the disposal of radioactive and nonradioactive wastes is committed to that 
use, and it cannot be used for other purposes.  Once the reactor units cease operations and the 
station is decommissioned in accordance with U.S. Nuclear Regulatory Commission 
requirements, the land that supports the station could be returned to other industrial or 
nonindustrial uses. However, the commitment of 2 acres of prime farmland is considered an 
irreversible commitment of that resource as it is unlikely that the current soil productivity could be 
restored to its present state in a reasonable time frame.

10.2.1.2 Hydrological and Water Use

Surface water is expected to be used for operation of the Lee Nuclear Station.  Approximately 
33,030 gpm of water are planned for use during plant operations, the majority of which would be 
used for the cooling towers, which would be mostly converted to vapor (24,638 gpm).  This 
amount of water is considered an irretrievable committed resource.

10.2.1.3 Ecological

Construction would temporarily and adversely affect the abundance and distribution of local flora 
and fauna on the Lee Nuclear Site.  Similar effects would occur within the new transmission 
corridors.  These effects would result in the irretrievable commitment of these resources (as 
individual organisms); however, once construction is complete, the local floral and faunal 
populations would recover in areas that are not affected by operations.  Because construction 
and operation of the Lee Nuclear Station is not predicted to result in the extirpation or extinction 
of any species, no overall irreversible or irretrievable commitment of ecological resources is likely 
to occur.
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10.2.2 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF MATERIAL 
RESOURCES

The irreversible and irretrievable commitment of material resources during construction of the 
Lee Nuclear Station would be generally similar to that of any major construction project.  The 
U.S. Department of Energy’s 2004 report on new reactor construction estimates 12,239 cubic 
yards of concrete and 3107 tons of rebar for a reactor building; 2,500,000 linear feet (ft.) of cable 
for a reactor building and 6,500,000 linear ft. of cable for a single unit; and up to 275,000 ft. of 
piping greater than 2.5 inches (in.) in diameter for a single 1300 megawatts electric (MW[e]) 
reactor (Reference 1).  While the required amounts of these materials are large, they are not 
atypical of hydroelectric and coal-fired power plants that are constructed throughout the United 
States.  Use of construction materials in the quantities expected for a nuclear power plant, while 
irretrievable unless they are recycled at decommissioning, would have a SMALL effect with 
respect to the availability of such resources.

During operations, the main resources to be irreversibly and irretrievably committed would be the 
uranium used as fuel and the energy required to create the fuel.  The World Nuclear Association 
studies supply and demand for uranium and states that the world's present measured resources 
of uranium, in the cost category somewhat above present spot prices and used only in 
conventional reactors, is estimated at 4,743,000 metric tons of uranium (MTU), which is enough 
to last for some 70 years. Worldwide usage is estimated at 66,500 MTU/year.  Very little uranium 
exploration occurred between 1985 and 2005, so the significant increase in exploration that is 
currently being seen could readily double the known economic resources. According to the World 
Nuclear Association (Reference 2), if the price of uranium should double, it could result in a 
tenfold increase in estimated resources over time as a result of increased exploration. As with 
many resources, increases in price lead to increased exploration, increased resource estimates, 
and price stabilization. The two AP1000 reactors to be installed at the Lee Nuclear Station would 
require a combined initial core fuel loading of 169 MTU, or roughly 0.004 percent of the 
worldwide supply and 0.25 percent of worldwide annual usage.  Annual average fuel loading for 
the two units combined would be 24.4 MTU/year, or 0.0005 percent of the current worldwide 
supply and 0.07 percent of current worldwide annual usage. Therefore, the uranium needed to 
fuel the two reactors, while irretrievable, is likely to have a SMALL effect with respect to the long-
term availability of uranium worldwide (Reference 3).

Other irretrievable commitments of resources include those materials used for the normal 
industrial operations of the station that could not be recovered or recycled or that would be 
consumed or reduced to unrecoverable forms, including elemental materials that would become 
radioactive.

10.2.3 REFERENCES

1. U.S. Department of Energy (DOE), Study of Construction Technologies and Schedules, 
O&M Staffing and Cost, Decommissioning Costs and Funding Requirements for 
Advanced Reactor Designs, Volume 2 - MPR-2610, Prepared by Dominion Energy Inc., 
Bechtel Power Corporation, TLG Inc., and MPR Associates under Contract DE-AT01-
020NE23476, Washington, DC, May 27, 2004.

2. World Nuclear Association, Supply of Uranium, March, 2007, Website, http://www.world-
nuclear.org/info/inf75.html, accessed June 19, 2007.
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3. Westinghouse Electric Co., LLC, AP1000 Siting Guide:  Site Information for an Early Site 
Permit Application, 2003.
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10.3 RELATIONSHIP BETWEEN SHORT-TERM USES AND LONG-TERM PRODUCTIVITY 
OF THE HUMAN ENVIRONMENT

This section presents a discussion of the Lee Nuclear Station’s short-term uses of the local 
environment and the impacts of these uses on long-term environmental productivity.  This 
discussion includes an evaluation of the extent to which the proposed project’s use of the 
environment would preclude any options for future uses of the environment.  For the purposes of 
this section, “short-term” represents the period from the start of construction to the end of station 
life, including prompt decommissioning, and “long- term” represents the period extending beyond 
the end of station life, including the period up to and beyond that required for delayed station 
decommissioning.

10.3.1 CONSTRUCTION OF THE LEE NUCLEAR STATION AND LONG-TERM 
PRODUCTIVITY

Section 10.1 summarizes the potentially unavoidable adverse environmental impacts from 
construction of the Lee Nuclear Station and actions proposed to mitigate those impacts.  Some 
adverse environmental impacts are unavoidable after all practical measures to avoid, minimize, 
or mitigate them have been taken.  These unavoidable adverse impacts include the development 
and conversion of wildlife habitat, potential impacts to historic properties, temporary impacts to 
water quality and the aquatic ecosystem, and dedication of lands for construction waste disposal.

Construction of the station would also result in irreversible and irretrievable commitments of 
resources, including 2 acres (ac.) of prime farmland and amounts of steel and concrete (see 
Subsections 2.2.1.1, 2.3.2.1.3, and 10.2.2).

The construction is beneficial to the local area through the generation of new construction-related 
jobs, local spending by the construction workforce, and payment of taxes in the area.  Some 
socioeconomic impacts occur as a result of decreased population due to construction completion 
and the workforce leaving the area.  However, changes incurred because of increased revenues 
from construction would persist into the foreseeable future.  In those cases, construction has 
some impact on the long-term economic productivity of the area.

The only long-term impact that precludes any options for future use of the Lee Nuclear Site would 
be the loss of 2 ac. of prime farmland.  Development of this land is expected to change on-site 
soil productivity in the long-term.

10.3.2 OPERATION OF THE LEE NUCLEAR STATION AND LONG-TERM PRODUCTIVITY

Section 10.1 summarizes the potentially unavoidable adverse environmental impacts from 
operation of the Lee Nuclear Station and the measures proposed to avoid, minimize, and mitigate 
those impacts.  Some adverse environmental impacts would remain after all practical measures 
to avoid or mitigate them have been taken.  These unavoidable adverse impacts include (1) 
dedication of lands for uranium mining and waste disposal, (2) disturbances to vegetation and 
wildlife habitat, (3) avian fatalities associated with the new transmission lines, (4) withdrawal of 
water from and discharge to the Broad River and the associated impacts to the aquatic 
ecosystem, (5) impacts of the transmission line corridors on radio and television signals and 
aesthetics, (6) minor atmospheric impacts from the cooling towers, and (7) energy consumption 
for uranium production.
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Operation of the Lee Nuclear Station results in an irreversible and irretrievable commitment of the 
uranium used as fuel and the energy required for creating the fuel.

None of these are long-term impacts or resource commitments that preclude any options for 
future use of the Lee Nuclear Site.

10.3.3 SUMMARY OF RELATIONSHIP BETWEEN SHORT-TERM USES AND LONG-
TERM PRODUCTIVITY OF THE HUMAN ENVIRONMENT

Construction and operation of the Lee Nuclear Station results in some adverse short-term 
impacts, with one affecting long-term productivity.  The principal short-term benefit is the 
production of electrical energy.  In addition, the economic benefit of the Lee Nuclear Station and 
the associated workforce is LARGE compared with the economic benefit from agriculture or other 
likely uses for the site.
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10.4 BENEFIT-COST BALANCE

This section provides the benefit-cost analysis for construction and operation of two AP1000 
advanced passive pressurized water reactor units at the Lee Nuclear Site.  The benefits are 
analyzed in Subsection 10.4.1, and the costs are analyzed in Subsection 10.4.2.  These 
analyses are supported by the information and data provided in Tables 10.4-1 through 10.4-4.  
Subsection 10.4.3 summarizes the overall benefit-cost analysis.

10.4.1 BENEFITS

The benefits associated with construction and operation of the Lee Nuclear Station are described 
in this section and listed in Table 10.4-1.  Section 9.3 discusses the site selection process and 
compares the selected Lee Nuclear Site with three alternative sites.  The beneficial effects of 
avoided air pollutants are listed in Table 10.4-2.  Table 10.4-4 includes a summary list of the 
benefits of the proposed project.

10.4.1.1 Monetary Benefits of Construction and Operation of Lee Nuclear Station

The following subsections consider the monetary benefits of constructing and operating the Lee 
Nuclear Station.

10.4.1.1.1 Tax Payments

Tax payments are accrued on Lee Nuclear Station over the duration of the two units’ 40-year 
operating licenses. Tax and economic information has been described in Sections 2.5, 4.4, and 
5.8. Several tax revenue categories are affected by the construction and operation of new 
nuclear units. These include (1) income taxes on wages, salaries, and corporate profits; (2) sales 
and use taxes associated with constructing and operating new nuclear units; and (3) property 
taxes on owned real property. 

South Carolina has license taxes on utilities and electric cooperatives. Corporations are charged 
$1 for every $1000 of assessed fair market value of property as determined for property tax 
purposes the preceding taxable year.  They are also charged $3 per $1000 of gross receipts 
derived from services rendered during the preceding taxable year (Section 2.5).  Customer cost 
for electricity in South Carolina in 2007, based on all sectors, is reported to be $0.0695 per 
kilowatt hour (kWh) (Reference 12). At approximately 17,600,000 megawatt hours (MWh) of 
electricity generated, Lee Nuclear Station should contribute over $3.5 million to the annual South 
Carolina state tax base over the operational life of the station.

The increase in collected taxes is viewed as a benefit to the state and local jurisdictions in the 
region. It is anticipated that the impacts of construction and operations on the economy of the 
region would be beneficial and SMALL. Conversely, the impact for host Cherokee County is 
anticipated to be MODERATE to LARGE and beneficial due to the rural nature of the area and 
the apportionment of property tax revenues from the station to the county (Sections 4.4 and 5.8). 

10.4.1.1.2 Local and State Economy

The in-migration of construction workers is likely to create new indirect service jobs in the area. 
When applying a multiplier effect, each dollar spent on goods and services by a construction 
worker becomes income to the recipients, who save some but respend the remainder. The 
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number of times the final increase in consumption exceeds the initial dollar spent is called the 
“multiplier.”

The impacts of the new units’ operations on the local and regional economy depend on the 
region’s current and projected economy and population. Additional jobs in the region are likely to 
result from the multiplier effect attributable to the new operations workforce. The wages and 
salaries of the operations workforce are likely to have a multiplier effect that could result in an 
increase in business activity, particularly in the retail and service industries. For every dollar of 
income for operational plant employees, an additional $0.37 is added to the regional economy 
(Section 5.8).

Economic benefits to the local and state economy would begin with the initiation of construction 
activities.  During peak construction, the new units would require a workforce of about 
3125 people (Section 4.4).  These direct construction jobs should generate an estimated 996 
indirect jobs to the local economy.  Operations will require approximately 1000 full-time workers 
plus temporary workers during outages.  Likewise, 316 indirect jobs should be generated during 
operations.  These new jobs should have a long term beneficial impact on the local economy.

Operation of the Lee Nuclear Station is likely to constitute a positive impact on the economy, as it 
provides new business and job opportunities for local residents. In addition, businesses and 
employees generate additional profits, wages, and salaries, upon which taxes are paid.

10.4.1.2 Nonmonetary Benefits

The following subsections consider the nonmonetary benefits from construction and operation of 
the Lee Nuclear Station.

10.4.1.2.1 Net Electrical Generating Benefits

Chapter 8 describes the need for power. As discussed in Chapter 8, there is a growing baseload 
demand and growing baseload supply shortfall in the Duke Energy Carolinas service area. Lee 
Nuclear Station generates approximately 2234 megawatts electric (MWe) net (Section 9.2).  
Assuming an average capacity factor of 90 percent, the plant average annual electrical-energy 
generation is approximately 17,600,000 megawatt hours (MWh). This new station provides a 
benefit to the Duke Energy Carolinas service area by meeting the growing industrial, commercial, 
and residential baseload needs and increasing the reliability of electrical service.

Section 9.4.3 discusses transmission system alternatives. The selected alternative provides for 
grid stability by reducing the possibility that a single unanticipated event could simultaneously 
interrupt service on two separate transmission lines. 

10.4.1.2.2 Fuel Diversity, Dampened Price Volatility, and Enhanced Reliability

Energy diversity is an element fundamental to the objective of achieving a reliable and affordable 
electric power supply system. Achieving a balanced mix of electric generation technologies is 
crucial to the objectives of lowering the risk of future fuel disruptions, price fluctuations, and 
adverse consequences that result from changes in regulatory practices (Reference 4).  As stated 
by the Center for Energy and Economic Development, history indicates that it is particularly risky 
to develop an over-reliance on any one energy source. In fact, a balanced energy portfolio has 
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been the key to providing America with a growing supply of affordable electricity for the past 
30 years (Reference 5).

Maintaining fuel diversity is a matter of maintaining a balance of fuel mixes. The high natural gas 
prices and the intense, recurring periods of price volatility experienced in recent years have been 
driven, at least in part, by demand for natural gas used in the electric generation sector. The large 
number of new gas-fired electric plants built in the United States during the last decade has 
bolstered electric sector demand for natural gas. Natural gas plants have accounted for more 
than 90 percent of all new electric generating capacity added over the past 5 years. Natural gas 
has many desirable characteristics and should be part of, but not dominate, the fuel mix because 
“...over-reliance on any one fuel source leaves consumers vulnerable to price spikes and supply 
disruptions” (Reference 6).

The intense volatility in natural gas prices experienced over the last several years is likely to 
continue and leave the U.S. economy vulnerable to price spikes in the consumer cost of 
electricity. New nuclear plants provide forward price stability that is not available from generating 
plants fueled with natural gas. Although nuclear plants are capital-intensive to build, the 
operating costs are stable and dampen the volatility elsewhere in the electricity market 
(Reference 6).

Moreover, natural gas is a finite energy source with uses that are not readily served by other fuel 
choices, such as many manufacturing processes. This assessment led the U.S. House of 
Representatives to prepare a majority staff report that includes the following findings 
(Reference 7):

• To enhance competitiveness and protect American jobs, natural gas must not be used for 
baseload electricity generation or for new generating capacity. Natural gas should be 
reserved for industries that use it as a feedstock or for primary energy — and cannot 
substitute for it by fuel-switching.

• Nuclear energy must become the primary generator of baseload electricity, thereby 
relieving the pressure on natural gas prices and dramatically improving atmospheric 
emissions.

Operation of the Lee Nuclear Station advances the goal of obtaining a diversified mix of electrical 
generating sources. Lee Nuclear Station also furthers the stated goal of creating new nuclear 
baseload generating capacity.

10.4.1.2.3 Effects on Regional Productivity

Construction of the Lee Nuclear Station is anticipated to require approximately 3125 workers 
(Section 4.4). Lee Nuclear Station anticipates employing 1000 people during operations 
(Section 5.8). These direct operational jobs should generate an estimated 316 additional indirect 
jobs in the region. Workers at Lee Nuclear Station would also experience the benefit of additional 
job skills and training. Temporary construction workers and their families increase rental and 
property demand, spend money on goods and services, and pay sales taxes to benefit the local 
economy. 
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10.4.1.2.4 Air Pollution and Emissions Avoidance

Natural gas-fired and coal-fired electrical generation plants produce significant air pollutant 
emissions (e.g., nitrogen oxides, sulfur dioxide, carbon dioxide, and methyl mercury) that 
adversely affect human health. With respect to all industrial sources, power plants account for the 
following emissions in the United States:

• Sulfur dioxide: 64 percent.

• Nitrogen oxides: 26 percent

• Mercury: 13 percent

• Carbon dioxide: 36 percent

Coal-fired plants generate the majority of the industry’s emissions (Reference 7).

Beyond steam and water vapor, modern nuclear reactors produce virtually no hazardous air 
emissions and only very minor levels of radioactive emissions. Nuclear power generation 
therefore leads to significant local and national air quality benefits, particularly with respect to 
global warming (Reference 1). With respect to aesthetics, nuclear reactors are a benefit because 
they do not contribute to smog. 

Smog is a form of air pollution produced by the photochemical reaction of sunlight with 
hydrocarbons and nitrogen oxides that have been released into the atmosphere (Reference 9). 
Ground level ozone is a major constituent of smog. Major sources of nitrogen oxides and volatile 
organic compounds that produce ozone include emissions from industrial facilities, electrical 
utilities, motor vehicle exhaust, gasoline vapors, and chemical solvents (Reference 10).

Section 9.2 analyzes coal- and natural gas-fired alternatives to the Lee Nuclear Station nuclear 
reactors. The beneficial impacts of avoided air pollutant emissions from building the Lee Nuclear 
Station as proposed, in lieu of equivalent fossil fuel plants, are listed in Table 10.4-2.

As indicated in Table 10.4-2, a new nuclear generating facility the size of Lee Nuclear Station 
Units 1 and 2, with their combined annual electricity generation, provides substantial emissions 
avoidance over natural gas- and coal-fired generation alternatives. Assuming that the Lee 
Nuclear Station replaces construction of a comparably sized natural gas- or coal-fired plant(s), 
the station represents a substantial benefit in terms of air emission avoidance. The generation of 
significant air emissions is avoided by foregoing construction of a comparably sized coal- or 
natural gas-fired alternative and instead constructing the Lee Nuclear Station.

10.4.1.2.5 Greenhouse Gases and Global Warming Advantages

Fossil fuel air emissions, particularly carbon dioxide, are widely believed by the scientific 
community to contribute to the greenhouse effect and, consequently, global climate change and 
global warming. If environmental policies, agreements, or regulations greatly restrict carbon 
emissions in the future, the cost of building and operating fossil-fired plants is likely to increase 
by 50 to 100 percent (Reference 3). Currently, nuclear power is the only available and proven 
technology that provides a viable alternative to fossil-fired plants for baseload electric generation. 
In view of the time that it takes to plan, design, license, and construct nuclear generating stations, 
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the prospect of needing nuclear power to displace fossil-fuel power is an important reason for 
maintaining a robust U.S. nuclear energy capability (Reference 3).

10.4.1.2.6 Waste Products

Nuclear plants are beneficial because they do not produce the volumes of nonradioactive wastes 
products that are associated with fossil fuel-fired plants, particularly coal-fired plants (see 
Section 9.2).

10.4.1.2.7 Other Benefits

Section 10.3 describes the relationship between short-term uses and long-term productivity of 
the human environment. Additional benefits not described in Section 10.3 include: 

• Reduced dependence on foreign energy and vulnerability to energy disruptions dictated 
by foreign powers.

• Reduced foreign trade deficit.

• Reduced depletion of finite fossil fuel supplies.

These impacts are listed in Table 10.4-1 and included in the Table 10.4-4 summary.

10.4.2 COSTS

This subsection describes the internal and external costs associated with construction and 
operation of the Lee Nuclear Station. The term “internal” generally refers to the monetary costs 
associated with a project, while the term “external” refers to the nonmonetary environmental 
costs of constructing and operating the two reactors. These costs are provided in Table 10.4-3 
and included in the Table 10.4-4 summary.

Many of the cost attributes described in this subsection are detailed in Section 10.1 (Unavoidable 
Adverse Environmental Impacts), Section 10.2 (Irreversible and Irretrievable Commitments of 
Resources), and Section 10.3 (Relationship Between Short-Term Uses and Long-Term 
Productivity of the Human Environment).

10.4.2.1 Internal Costs

This subsection describes the monetary costs of constructing and operating the Lee Nuclear 
Station. Internal costs include capital costs of the plant and transmission lines and operating 
costs (staffing, maintenance, fuel), as well as decommissioning costs.

10.4.2.1.1 Construction

This subsection describes projected internal monetary costs related to construction of the Lee 
Nuclear Station, based on published literature. Many cost studies with a wide range of cost 
estimates are available. Due to the depth of their analyses and the fact that other studies tend to 
be based on them, the following four studies are among the most authoritative sources:
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• Organization for Economic Co-operation and Development (OECD) study of projected 
electricity generating costs (Reference 2).

• Massachusetts Institute of Technology (MIT) study on the future of nuclear power 
(Reference 1).

• University of Chicago (UC) study on the economic future of nuclear power (Reference 3).

• Energy Information Administration (EIA) annual energy outlook (Reference 8).

The Keystone Center Study (Reference 11) is more recent and also provides valuable 
information.

"Overnight capital cost" is a term commonly used in describing the monetary cost of constructing 
large capital projects such as a power plant. Capital costs are those incurred during construction 
when actual outlays for equipment, construction, and engineering are expended and represent 
about 60 percent of total nuclear energy generation costs (Reference 2). Overnight costs are 
exclusive of interest and include engineering, procurement and construction costs, owner's costs, 
and contingencies. Owner's costs typically include site work and preparation, cooling water 
intake structures and cooling towers, import duties on components, insurance, spare parts, 
development costs, project management costs, owner's engineering, state and local permitting, 
legal fees, and operations staffing and training. Total cost of construction will exceed overnight 
costs, depending on construction costs and the time value of money (Reference 1). 

The University of Chicago (Reference 3) lists a range for overnight capital costs between $1200 
and $1800 per kilowatt (in 2003 dollars). The Massachusetts Institute of Technology (MIT) study 
(Reference 1) lists $2000 per kilowatt as the base case for overnight capital costs within a range 
of $1500 to $2500 per kilowatt (in 2002 dollars). The Organization for Economic Co-operation 
and Development (OECD) study (Reference 2) list an overnight capital cost range of between 
$1000 and $2000 per kilowatt (in 2005 dollars).  The Keystone Center study provides a more 
recent assessment of nuclear construction experience and concludes a reasonable overnight 
capital cost for nuclear is $2,150 per kilowatt (in 2002 dollars). Escalating from 2002 dollars to 
2007 dollars yields a reasonable overnight construction cost of $2950 per kilowatt. (Reference 
11).

Many factors account for the range in values; some examples are the specific technology and 
assumptions about the number of like-units built, allocation of first-of-a-kind costs, site location, 
and parity adjustments to allow comparison between countries, construction time, and 
allowances for contingencies.  

These cost estimates are not based on nuclear plant construction experience in the U.S., which 
has not occurred in over 20 years. Actual construction costs overseas have generally been less 
than the most recent domestic construction experience, suggesting that the industry has learned 
how to reduce costs. An assumption in these studies is that the overseas' experience can be 
applied domestically. (Reference 3)

Actual project cost for Lee Nuclear Station will depend on such things as: 

• Actual length of construction,
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• Actual interest rates during construction,

• Transmission upgrades or improvements that may be required to support the project, and

• Allowed cost recovery during construction

When total costs were considered, the Keystone study (Reference 11) estimated actual 
construction costs would fall in the range of $3600 to $4000 per kW (in 2007 dollars including 
financing costs and a five to six year construction period). Considering this cost range and a 
combined installed capacity of 2234 MWe, the total construction cost for the two Lee Nuclear 
Station units ranges from of $8.0 to $8.9 billion.

Relative construction costs for the proposed site and alternative plant and transmission systems 
are discussed in Section 9.4. For example, the cost of constructing a system that uses the 
selected circular mechanical-draft cooling tower is about $5 million less than constructing a 
natural draft cooling tower and about $23 million less than constructing a rectangular mechanical 
draft cooling tower (in 2007 dollars, see Table 9.4-5). 

Two new transmission line rights-of-way are proposed for the plant (Subsection 2.2.2). This 
would involve purchasing about 32 miles of rights-of-way for the new lines and costs associated 
with adding new transmission lines and any required modifications to existing transmission lines. 

Measures to control adverse impacts related to construction are discussed in Section 4.6. There 
are monetary costs associated with the design and implementation of these measures which 
include such activities as archeological and ecological surveys, and development of storm water 
pollution prevention (SWPP).

10.4.2.1.2 Operation

Operational expenses will be incurred throughout the life of the plant and include costs for 
operation and maintenance, fuel, and decommissioning (Reference 1). According to the OECD 
study (Reference 2). O&M costs reported in the United States include operation, site monitoring, 
maintenance, engineering support staff, administrative staff, waste management and disposal, 
general expenses, insurance, support to regulatory bodies, and safeguards. The same study 
reports that fuel cycle costs include uranium concentrate, conversion to UF6, enrichment, fuel 
fabrication, spent fuel transportation, and spent fuel encapsulation and disposal. The University 
of Chicago (Reference 3) study lists fixed O&M costs at $60 per kW and variable O&M costs at 
$2.10 per MWh (in 2003 dollars). Fuel costs are listed at $4.35 per. MWh. The OECD study 
(Reference 2) reports O&M costs at $8.50 per MWh (in 2003 dollars) and fuel costs at $4.70 with 
discount rate of 10 percent. The MIT study (Reference 1) reported O&M and fuel costs combined 
at $13 per MWh (in 2002 dollars). Escalating these values to 2007 dollars results in estimates of 
O&M costs at $9.90 per MWh and fuel costs at $6.21 per MWh. The keystone study (Reference 
11) provides O&M and fuel costs in 2007 dollars. According to this study, fixed O&M costs may 
be expected to range from $19 to $27 per MWh with variable O&M costs at $5 per MWh ($24 to 
$32 per MWh total). This study also reports nuclear fuel costs (in 2007 dollars) ranging from $13 
to $17. Combining the earlier studies with the recent Keystone study yields a range of estimated 
O&M cost and fuel costs of $16 to $37 (in 2007 dollars).
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Measures to control adverse impacts related to operation are discussed in Section 5.10. There 
are monetary costs associated with the design and implementation of these measures which 
include such activities as training employees in environmental compliance and safety; treatment, 
storage, and disposal of any hazardous wastes generated; and acquisition and compliance with 
required operational permits and environmental requirements.

These estimates also include decommissioning but, due to the effect of discounting a cost that 
occurs as much as 40 years into the future, decommissioning costs have relatively little effect on 
the levelized cost. Decommissioning costs are described in Subsection 5.9.2. As stated there, 
decommissioning costs for Lee Nuclear Station are estimated to be about $360 million per unit 
(about $730 million total) in 2006 dollars. These cost estimates are updated annually using the 
adjustment factor formula described in 10 CFR 50.75 (c) (2).

10.4.2.2 External Costs

This subsection describes the external (nonmonetary) environmental and social costs of 
constructing and operating the Lee Nuclear Station.  External costs are summarized in 
Table 10.4-3.

10.4.2.2.1 Land Use

Loss of habitat is one of the costs of constructing the Lee Nuclear Station.  The station is slated to 
occupy about 270 ac. of the 1900-ac. Lee Nuclear Site. Most of the land occupied by facility 
structures had been cleared during previous construction. Most of the remaining land use is open 
fields and meadows. A detailed description of land-use impacts is provided in Section 4.1.

Two new transmission line corridors are required for Lee Nuclear Station. Transmission corridors 
are discussed in Sections 2.2, 4.1, 5.1, and 9.4. Operation of transmission lines has minimal to 
no effects on land use. Transmission line easements restrict placement of permanent structures 
in the easement or plantings that may interfere with line maintenance. Otherwise, no restrictions 
are placed on land use.

10.4.2.2.2 Hydrological and Water Use

Sections 4.2 and 5.2 discuss hydrologic alterations for construction and operations. As discussed 
in these sections, there are some costs associated with providing water for various needs during 
construction and operations. Cooling water is taken from the Broad River, and municipally 
supplied water is planned for use during construction and operations. Some of this water is lost to 
evaporation and represents a permanent consumptive loss. Section 4.2 states that no effects on 
any other water users, including surface water and groundwater resources used by municipalities 
and industrial facilities in the vicinity of Lee Nuclear Site, are anticipated from water usage during 
construction activities. Subsection 5.2.1.4 concludes that operational water-use impacts related 
to surface water are SMALL under normal conditions but may be MODERATE under conditions 
of low flow in the Broad River. Duke Energy has no plans to use groundwater during construction 
or operations (Subsection 5.2.1.5). Regional groundwater users should remain unaffected. Water 
use by the Lee Nuclear Station should pose no cost to on-site or off-site water users in terms of 
either water availability or water quality. 

Relatively small levels of nonradioactive and/or radioactive effluents are expected to be 
introduced into the Broad River. A National Pollutant Discharge Elimination System (NPDES) 
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permit governs chemical discharges. Section 5.2 states that impacts of residual chemicals 
(discharged in the permitted blowdown) on river water quality are expected to be SMALL. 
Cooling water blowdown that discharges to the Broad River results in a small thermal plume. 
Subsection 5.2.2.8 states that the impacts of discharge temperature from the Lee Nuclear Station 
are SMALL. 

10.4.2.2.3 Terrestrial and Aquatic Biology

Ecological effects related to plant construction and operation are discussed in Sections 4.3 and 
5.3, respectively. Some cost due to mortality of wildlife during construction is anticipated. 
However, these losses are not expected to be large enough to affect the long-term stability of 
wildlife populations. The makeup water intake structure on the Broad River is designed to reduce 
the loss of aquatic biota as a result of impingement and entrainment. Construction of the new 
intake structure should result in only minor and temporary effects to aquatic biology. Section 5.3 
states that impacts to aquatic biota from the operation of intake and discharge systems would be 
SMALL.

10.4.2.2.4 Air Emissions, Effluents, and Wastes

Relatively small amounts of air emissions from diesel generators, auxiliary boilers and 
equipment, and vehicles are generated. Cooling tower drift deposits some salt on the 
surrounding vicinity, but the level is unlikely to result in any measurable impact on plants and 
vegetation. The cooling tower also produces an atmospheric vapor plume.

Small amounts of effluents are discharged into the Broad River. Relatively small amounts of 
hazardous wastes that need to be managed and disposed pursuant to the Resource 
Conservation and Recovery Act (RCRA) are generated. Section 3.6 and Subsection 2.3.3 
discuss nonradioactive waste systems.

10.4.2.2.5 Radioactive Emissions, Effluents, and Wastes

Operation of the Lee Nuclear Station would include minor radioactive air emissions to the 
atmosphere (Subsection 5.7.5). Relatively small levels of radioactive effluents are generated and 
discharged into the Broad River. 

Low-level radioactive wastes are generated.  These wastes must be stored, treated, and 
disposed in a licensed landfill. Radioactive spent fuel is generated, and it must be isolated (or 
possibly reprocessed) in a repository. Section 3.5 discusses the radioactive waste management 
system.

10.4.2.2.6 Materials, Energy, and Uranium

Construction of the two nuclear units results in an irreversible and irretrievable commitment of 
materials and energy (see Section 10.2). Operation of the reactors contributes to the depletion of 
uranium.

10.4.2.2.7 Potential for Nuclear Accident

Operation of the two reactor units poses a very low likelihood of a nuclear accident, the effects of 
which could range from SMALL to LARGE. Section 7.1 describes the results of the Lee Nuclear 
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Station site analysis, which demonstrates that all design basis accident doses meet the site 
acceptance criteria of 10 CFR 50.34, “Contents of Applications; Technical Information.” 
Subsection 7.2.6 concludes that environmental impacts from a postulated severe accident at the 
Lee Nuclear Station could be severe.  However, due to the low likelihood of such an accident, the 
impacts are determined to be SMALL.

10.4.2.2.8 Socioeconomic Costs

Sections 4.4 and 5.8 discuss socioeconomic costs related to construction and operation of the 
Lee Nuclear Station. Additional public and social services may be required to meet the demands 
of people moving into the area during construction and operation of the Lee Nuclear Station. 
However, these costs should be largely offset by increased tax revenues and economic input 
from those individuals and their families.

10.4.3 SUMMARY

As discussed in Section 8.4, there is a growing baseload demand and growing baseload supply 
shortfall for the region of interest. Timing is important for providing additional power-generating 
sources. Delays in planning and preparation for meeting projected baseload supply shortfalls can 
result in widespread demand increases as power is drawn from other areas. Without additional 
capacity, Duke Energy fails to maintain an adequate power reserve margin, fails to meet its public 
service obligations to provide adequate power, and jeopardizes its commitment to provide power 
to other electric service providers within SERC.  Given the lead time necessary to license and 
build new plants, delays can be especially critical.  The Lee Nuclear Station helps meet this need 
by supplying an average annual electrical-energy generation of about 17,600,000 MWh.  
Overnight capital costs related to construction of new power plants, and nuclear power plants in 
particular, can be substantial. 

The two reactor units at the Lee Nuclear Station generate electricity that results in a significant 
reduction in emissions with respect to comparably-sized coal- or gas-fired alternatives. As 
discussed in this section, the Lee Nuclear Station also has important strategic implications in 
terms of lessening dependence of the United States on foreign energy supplies, and their 
potential interruption, as well as vulnerability to volatile price changes. While the additional direct 
and indirect creation of jobs places some temporary burden on local services and infrastructure, 
the annual taxes and revenue generated by new workers contribute to the local economy and 
fuel future growth.

On balance, the benefits of the new plant significantly outweigh the economic, environmental, 
and social costs. Both the benefits and costs are summarized in Table 10.4-4.  Consequently, the 
benefits from construction and operation of the Lee Nuclear Station outweigh the economic, 
environmental, and social costs. Further, the overall benefit-cost balance, based upon the 
proposed plant, would not be significantly improved by the selection of an alternative site or by 
use of an alternative generating system.
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TABLE 10.4-1 (Sheet 1 of 2)
MONETARY AND NONMONETARY BENEFITS OF LEE NUCLEAR STATION

Benefit Category Project as Proposed

Description of Project Lee Nuclear Station As Proposed

Taxes and Revenue

Sales Tax $3 per $1000 of gross receipts

Annual Property Taxes $1 for every $1000 of assessed fair market 
value of property

Effects on Regional Productivity

Construction Workers 3125 people employed during peak 
construction

Operational Workers 1000 people employed during operation

Indirect Jobs Created An incremental increase in indirect jobs 
added

Net Electrical Generating Benefits

Generating Capacity (2 plants) 2234 MWe (Section 9.2)

Electricity Generated (2 plants operating at 
90% cap.)

17,600,000 MWh (Section 9.2)

Fuel Diversity Increases fuel mix diversity that reduces 
potential energy disruptions and other 
adverse consequences.

Improvements to Local Facilities Minor road repairs and improvements in the 
vicinity of Lee Nuclear Station.

Air Emission Avoidance Avoidance of 169 to 7814 tons per year (Tpy) 
sulfur oxides; 1658 to 1785 Tpy nitrogen 
oxides; 743 to 1658 Tpy carbon monoxide; 
17 to 94 Tpy particulates.

Global Warming and Climate Change Significant beneficial impact in terms of 
avoidance of greenhouse gases that 
contribute to the greenhouse effect.

Cultural Resources Mitigative work adding to local historic and 
pre-historic knowledge base.

Electric Reliability Enhances electric reliability.
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Price Volatility Dampens potential for price volatility.

Hazardous Wastes Compared with fossil-fueled plants, 
particularly coal-fired plants, nuclear plants 
produce significantly less nonradioactive 
hazardous effluents and waste products.

Aesthetics With the exception of a steam plume, nuclear 
plants do not produce negative air aesthetics 
that are associated with fossil-fueled plants.

Socioeconomics Increased tax revenue supports 
improvements to public infrastructure and 
social services. The increased revenue spurs 
future growth and development.

Dependence on Foreign Energy Reduces dependence on foreign energy and 
vulnerability to energy disruptions.

Foreign Trade Deficit Reduced

Fossil Fuel Supplies Offsets usage.

TABLE 10.4-1 (Sheet 2 of 2)
MONETARY AND NONMONETARY BENEFITS OF LEE NUCLEAR STATION

Benefit Category Project as Proposed
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1. Assumes use of current standard air pollution mitigation technology.

2. Numbers based on information presented in Subsection 9.2.3.

TABLE 10.4-2
AVOIDED AIR POLLUTANT EMISSIONS1

Pollutant

Duke Energy Estimate of Equivalent Coal-Fired 
Plant(s)2

Tons per Year (Tpy)

SOx 7814

NOx 1658

CO 1658

Particulate Matter 64

Particulate Matter <10 microns in diameter 17
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TABLE 10.4-3 (Sheet 1 of 2)
INTERNAL AND EXTERNAL COSTS OF LEE NUCLEAR STATION

Cost Category Cost

Internal Costs

Total Construction Costs (includes inflation 
and financing).

$3600 to $4000 per kW
(equals $8.0 to $8.9 billion)

Operation $16 to $37 per MWh

External Costs

Land and Land Use Lee Nuclear Station alters about 270 ac. of the 
1900-ac. site.  No additional land is being 
purchased for Lee Nuclear Station. A large 
portion of the land utilized by new structures 
was cleared during previous construction at the 
site. There is some land cover change, for 
example, loss of open fields and meadows.

Hydrological and Water Use There are some costs associated with providing 
water for various needs during construction and 
operation. Cooling water is taken from the 
Broad River.

Relatively small levels of pollutants and/or 
radioactive effluents introduced into the Broad 
River.

Small thermal plume resulting from cooling 
tower blowdown discharged to the Broad River. 
The effect of consumption of cooling water is 
generally SMALL.

Terrestrial and Aquatic Species Some wildlife mortality during construction is 
anticipated. However, these costs are expected 
not to affect long-term wildlife populations. 
Wildlife mortality, including aquatic biota, during 
operation is expected to be minimal.

Radioactive Effluents and Emissions Radioactive waste is generated. The two plants 
produce radioactive air emissions. Relatively 
small levels of radioactive effluents are 
introduced into the Broad River. 
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Radioactive Waste Storage, treatment, and disposal of radioactive 
spent nuclear fuel.

Commitment of geological resources for 
disposal of radioactive spent fuel.

Air Emissions Air emissions from diesel generators, auxiliary 
boilers and equipment, and vehicles that have a 
small impact on workers and local residents. 

Cooling tower drift deposits some salt on the 
surrounding vicinity, but the level is unlikely to 
result in any measurable impact on plants and 
vegetation. Cooling tower produces 
atmospheric plume discharge. 

Materials, Energy, and Uranium Irreversible and irretrievable commitments of 
materials and energy, including depletion of 
uranium.

Potential Nuclear Accident Potential for nuclear accident, the likelihood of 
which is SMALL.

Socioeconomic Construction of Lee Nuclear Station may pose 
additional costs to public and social services in 
the area. These costs are believed to be more 
than offset by increased tax revenues 
generated directly and indirectly by plant 
construction and operation.

TABLE 10.4-3 (Sheet 2 of 2)
INTERNAL AND EXTERNAL COSTS OF LEE NUCLEAR STATION

Cost Category Cost
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TABLE 10.4-4 (Sheet 1 of 3)
SUMMARY OF PRINCIPAL BENEFITS AND COSTS FOR CONSTRUCTING AND OPERATING LEE NUCLEAR STATION

Attribute Benefits Costs

Capital and 
Operating Costs

Provides a relatively clean and abundant form of 
baseload electricity that is relatively cost-competitive 
with fossil fuels.

Capital costs are estimated to range between $3600 to $4000 
per kW for a combined construction cost (two units) of $8.0 to 
$8.9 billion.

Operational (two units) costs are estimated to range between 
$16 to $37 per MWh.

Taxes and 
Revenue

Generates property tax - $1 for every $1000 of 
assessed fair market value of property.

Increased services to in-migrants for housing, education, and 
public safety.

Generates sales tax - $3 of every $1000 of gross 
receipts.

N/A

Regional 
Productivity

Provides an influx of 3125 construction workers and 
1000 operational workers.

N/A

Adds 1312 indirect jobs to the region. (996 during 
construction and 316 during operations)

N/A

Net Electric 
Generation

Provides a combined electrical generation: 
17,600,000 MWh.

N/A

Fuel Diversity Increases fuel mix diversity that reduces potential 
energy disruptions and other adverse consequences.

N/A

Electric Reliability Enhances electrical reliability. N/A

Price Volatility Dampens potential for price volatility. N/A
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Air Pollution Provides major beneficial impact in terms of avoidance 
of fossil-fueled power plant air emissions.

Generates some minor amounts of air emissions during 
construction and some minor levels of radioactive air emissions 
during operations.

Aesthetics Nuclear plant does not contribute to smog that 
significantly obscures the viewscape when compared 
to fossil-fueled plants.

Produces a relatively small steam plume that can obscure the 
viewscape.

Global Warming 
and Climate 
Change

Offers significant beneficial impact in terms of 
avoidance of greenhouse gases that may contribute to 
the greenhouse effect.

N/A

Dependence on 
Foreign Energy

Reduces dependence on foreign energy and 
vulnerability to energy disruptions.

N/A

Foreign Trade 
Deficit

Reduces foreign trade deficit. N/A

Fossil Fuel 
Supplies

Offsets usage of finite fossil fuel supplies. Consumes finite supplies of uranium.

Land and Land use Consumes about the same amount of land as a 
comparably gas-fired plant and less land than a 
comparable sized coal-fired plant.

Lee Nuclear Station alters approximately 270 ac. of the 
approximately 1900 ac. site. 

Hydrological and 
Water Use

Produces a cleaner form of energy than either coal- or 
gas-fired plants. Consumes about the same amount of 
water as a coal- or gas-fired plant, but results in much 
lower effluent discharges.

Consumes some water. Produces a thermal plume and small 
amounts of radioactive waste are discharged.

TABLE 10.4-4 (Sheet 2 of 3)
SUMMARY OF PRINCIPAL BENEFITS AND COSTS FOR CONSTRUCTING AND OPERATING LEE NUCLEAR STATION

Attribute Benefits Costs
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Terrestrial and 
Aquatic Species

Produces a clean form of energy with about the same 
level of impacts on terrestrial and aquatic species as is 
expected from either a comparable coal- or gas-fired 
plant.

Some cost to wildlife due to mortality as a result of construction 
and operation of the two plants.

Hazardous and 
Radioactive Waste

Produces much less hazardous waste than do fossil-
fueled plants, particularly coal-fired plants.

Generates relatively small quantities of hazardous and low-level 
radioactive waste that require storage, treatment, and disposal.

Requires storage and disposal of radioactive spent nuclear fuel.

Materials, Energy 
and Uranium

Reduces the amount of finite fossil fuels used if a 
comparable coal- or gas-fired plant were built instead.

Results in irreversible and irretrievable commitments of 
materials and energy, including depletion of uranium.

Potential Nuclear 
Accident

N/A Introduces the potential for a nuclear accident.

TABLE 10.4-4 (Sheet 3 of 3)
SUMMARY OF PRINCIPAL BENEFITS AND COSTS FOR CONSTRUCTING AND OPERATING LEE NUCLEAR STATION

Attribute Benefits Costs
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