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1.0 INTRODUCTION 
1.1 Purpose and Need for the Proposed Action 
The U.S. Nuclear Regulatory Commission (NRC) licenses the operation of domestic nuclear 
power reactors in accordance with the Atomic Energy Act of 1954 and NRC implementing 
regulations. Dominion Generation (Dominion) operates Surry Power Station Units 1 and 2 
(SPS) pursuant to NRC operating licenses DPR-32 and DPR-37, respectively. The Unit 1 
license will expire May 25, 2012, and the Unit 2 license will expire January 29, 2013. 
 
Dominion has prepared this environmental report in conjunction with its application to NRC to 
renew the operating licenses for SPS, as provided by the following NRC regulations: 
• Title 10, Energy, Code of Federal Regulations (CFR), Part 54, Requirements for Renewal of 
Operating Licenses for Nuclear Power Plants, Section 54.23, Contents of Application - 
Environmental Information (10 CFR 54.23) and 
• Title 10, Energy, CFR, Part 51, Environmental Protection Requirements for Domestic 
 
Licensing and Regulatory Functions, Section 51.53, Post-Construction Environmental 
Reports, Subsection 51.53(c), Operating License Renewal Stage [10 CFR 51.53(c)] 
NRC has defined the purpose and need for the proposed action, the renewal of the operating 
licenses for nuclear power plants such as SPS, as follows: 
 
The purpose and need for the proposed action (renewal of an operating license) is to 
provide an option that allows for power generation capability beyond the term of a current 
nuclear power plant operating license to meet future system generating needs, as such 
needs may be determined by state, utility, and where authorized, federal (other than NRC) 
decision makers. (Ref. 1.1-1, pp. 28467-28497). 
 
The renewed operating licenses would permit 20 additional years of plant operation, beyond 
the current SPS licensed operating period of 40 years. 
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1.2 Environmental Report Scope and Methodology 
NRC regulations for domestic licensing of nuclear power plants require an environmental 
review of applications to renew operating licenses. The NRC regulation 10 CFR 51.53(c) 
requires that an applicant for license renewal submit with its application a separate document 
entitled Applicant’s Environmental Repor t – Operating License Renewal Stage. In 
determining what information to include in the SPS Environmental Report, Dominion has 
relied on NRC regulations and the following supporting documents that provide additional 
insight into the regulatory requirements. 
• NRC supplementary information in the Federal Register (Refs. 1.1-1; pp. 28467 - 28497; 
1.2-1, pp. 39555 - 39556; 1.2-2, pp. 66537 - 66554; and 1.2-3, pp. 48496 - 48507) 
• Generic Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS) 
(Refs. 1.2-4 and 1.2-5) 
• Regulatory Analysis for Amendments to Regulations for the Environmental Review for 
Renewal of Nuclear Power Plant Operating Licenses (Ref. 1.2-6) 
• Public Comments on the Proposed 10 CFR Part 51 Rule for Renewal of Nuclear Power 
Plant Operating Licenses and Supporting Documents: Review of Concerns and NRC Staff 
Response (Ref. 1.2-7) 
 
Dominion has prepared Table 1-1 to verify conformance with regulatory requirements. 
Table 1-1 indicates each section in which the environmental report responds to each 
requirement of 10 CFR 51.53(c). In addition, each responsive section in the report is 
prefaced by a boxed quote of the regulatory language and applicable supporting document 
language. 
 
The environmental report comprises nine chapters. This chapter describes the purpose and 
need for the proposed action, renewal of SPS operating licenses. Chapter 2 describes the 
environs affected by SPS operations and Chapter 3 describes pertinent aspects of the plant 
and its associated infrastructure. Chapter 4 provides results of the analyses of impacts on 
the environment from SPS license renewal. Chapter 5 describes the process Dominion used 
to identify any new and significant information regarding environmental impacts. Chapter 6 
summarizes the impacts of license renewal and mitigating actions. Chapter 7 describes 
feasible alternatives to the proposed action and their environmental impacts. Chapter 8 
compares the impacts of license renewal with those alternatives. Chapter 9 discusses SPS 
compliance with regulatory requirements. 
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2.0 SITE AND ENVIRONMENTAL INTERFACES 
2.1 Location and Features 
Surry Power Station (SPS) is located in Surry County, Virginia, on the south side of the 
James River, approximately 25 miles upstream of the point where the river enters the 
Chesapeake Bay (Figure 2-1). This location is latitude 37° 9' 58" North and longitude 76° 
41' 55" West for Unit 1 and latitude 37° 9' 57" North and longitude 76° 41' 53" West for Unit 2. 
The SPS site consists of approximately 840 acres on Gravel Neck Peninsula. In addition to 
the two nuclear reactors and their turbine building, intake and discharge canals, and auxiliary 
buildings; the 840-acre site is the location of the Gravel Neck Combustion Turbines Station, a 
switchyard, and an Independent Spent Fuel Storage Installation (Figure 2-2). 
 
Gravel Neck Peninsula is at the upstream limit of saltwater incursion to the James River; 
upstream of Gravel Neck is tidal river and downstream is an estuary. The 840-acre site 
extends as a band across the peninsula. Steep bluffs drop to the river on either side and to 
the tip of the peninsula, which is low and marshy. Hog Island Wildlife Management Area 
(HIWMA), a Commonwealth wildlife management area, is located on the tip of the peninsula 
(Figure 2-3). 
 
[picture not included] Hog Island Wildlife Management Area. 
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The site is 7 miles south of Colonial Williamsburg and 8 miles east-northeast of the town of 
Surry. Jamestown Island, part of the Colonial National Historic Park, is to the northwest on 
the northern shore of the James River. The area within 10 miles of the site includes Surry, 
Isle of Wight, York, and James City Counties, and parts of the cities of Newport News and 
Williamsburg. The counties surrounding SPS are predominantly rural, characterized by 
farmland, woods, and marshy wetlands. East and south of the site, at distances between 10 
and 30 miles, are the urban areas of Hampton, Newport News, Norfolk, and Portsmouth, 
Virginia (Ref. 2.1-1, Section 2.1.1.1) and others, collectively known as Hampton Roads. 
Section 3.1 describes key features of SPS, and Section 3.5 describes the Gravel Neck 
Combustion Turbines Station. 
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2.2 Aquatic and Riparian Ecological Communities 
The James River rises in the Allegheny Mountains near the Virginia/West Virginia border and 
flows in a southeasterly direction to Hampton Roads (that area of Virginia that includes 
Newport News, Norfolk, Portsmouth, Hampton, and surrounding cities and towns), where it 
enters the Chesapeake Bay. The James River flows 430 miles from its headwaters (the 
confluence of the Cowpasture and Jackson Rivers) to the Chesapeake Bay, crossing portions 
of four physiographic regions: Blue Ridge, Valley and Ridge, Piedmont, and Coastal Plain. 
The river drains 10,000 square miles, just over 25 percent of the total land area of Virginia. 
Overall, about 71 percent of the basin is forested, 23 percent is agricultural and 6 percent is 
urban (Refs. 2.2-1 and 2.2-2, pg. 4). The lower James River flows through the Coastal Plain 
of Virginia, which is virtually flat in tidewater areas, generally ranging from 0 to 100 feet above 
mean sea level. 
 
Two major tributaries enter the river between Richmond and Hampton Roads. The 
Appomattox River enters the James River from the south, in the stretch of river between 
Richmond and Petersburg. The Chickahominy River enters from the north, just west of 
Williamsburg. Although the James River downstream of Richmond was severely polluted for 
many years, the passage of the Clean Water Act in 1972 and implementation of associated 
regulations, such as the National Pollutant Discharge Elimination System, has reduced the 
flow of (toxic) point-source pollutants into the James River ecosystem (Ref. 2.2-3). Pollution 
prevention measures and programs carried out by industrial entities in the area have further 
reduced chemical discharges to the James. At present, nutrients from sewage treatment 
facilities, agricultural operations, and urban runoff and bacteria from combined sewer 
systems (those that combine storm water and sewage) are considered the chief threats to the 
water quality of the lower James River (Ref. 2.2-1). 
 
In the vicinity of SPS, the James River is approximately 2.5 miles wide. Cobham Bay lies 
west (just upstream) of the Gravel Neck Peninsula and represents the approximate limit of 
saltwater incursion, effectively dividing the James River into a tidally-influenced freshwater 
river upstream (to the Fall Line at Richmond) and an estuary downstream. The U.S. Army 
Corps of Engineers historically has dredged the main channel of the lower James River so 
that ocean-going vessels can proceed upriver as far as Hopewell, approximately 50 
river-miles above SPS. 
 
The flow of the James River in the area of SPS is complex, composed of three basic 
components. In decreasing order of volume, these flows include (1) the back-and-forth flow 
of tides, (2) the upstream flow of highly saline water near the bottom of the river and 
downstream flow of less-saline water at the surface, and (3) the outflow of freshwater from 
the James River watershed. The limit of saltwater incursion may shift several miles upstream 
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during periods of low river flow and downstream during periods of high river flow (Ref. 2.2-4, 
pg. 15). 
 
Salinities ranging from 0.0 to 12.2 parts per thousand have been observed in the James River 
off the tip of Hog Point (Ref. 2.2-5, pg. 29). Salinities in the area of the SPS intakes 
(downstream of Hog Point) are typically higher, up to 17.0 parts per thousand, while those in 
the area of the SPS discharge canal (upstream of Hog Point) are typically lower at 0.0 to 
9.2 parts per thousand. 
 
Freshwater flows in the vicinity of SPS ranged from 857 to 39,778 cubic feet per second over 
the 1934-1965 period, with a mean value of 9,952 cubic feet per second (Refs. 2.2-7, pg. 14, 
and 2.2-4, pg. 14). By comparison, the total tidal flow in the area of SPS (upriver with flood 
tides and downriver with ebb tides) is about 130,000 cubic feet per second or more 
(Ref. 2.2-5, pg. 20). Even under flood conditions, most of the flow in the James River at SPS 
is associated with tidal movement rather than freshwater inflow from the watershed. 
Generally, high river flows occur in winter months while low flows occur in late summer and 
fall. 
 
The lower James River supports a diverse assemblage of finfish species, ranging from 
exclusively marine species near the Chesapeake Bay to exclusively freshwater species at the 
Fall Line in Richmond. Approximately 80 fish species are known from the brackish portion of 
the James River downstream of SPS, with another 40 or so species recorded from the tidally 
influenced (freshwater) portion of the river upstream of SPS (Ref. 2.2-5, pg. 34). 
Distributions and abundances of particular species vary between seasons and years, 
depending on salinity differences and natural fluctuations in fish populations. 
 
Dominion conducted extensive surveys of James River aquatic biota in the 1970s. While 
preparing this environmental report, Dominion contacted Virginia Institute of Marine Sciences 
for more recent information. The following paragraphs describe the historic Dominion data 
and the more recent data collected by the Virginia Institute of Marine Sciences. 
Dominion collected 63 fish species in monthly haul seine surveys conducted from 1970-1978 
that were intended to characterize fish populations of the shore zone in the vicinity of SPS 
(Ref. 2.2-4, pg. 54). Five species made up more than 75 percent of fish collected. These 
were the Atlantic menhaden (Brevoortia tyrannus), blueback herring (Alosa aestivalis), inland 
silverside (Menidia beryllina), bay anchovy (Anchoa mitchilli), and spottail shiner (Notropis 
hudsonius). [Note that the Cooling Water Intake Studies (Ref. 2.2-4) gives the common 
name of M. beryllina as the tidewater silverside, based on American Fisheries Society 
nomenclature accepted at that time. M. beryllina is now commonly called the inland 
silverside. The fish now commonly known as the tidewater silverside (M. peninsulae) is 
restricted to Florida and the Gulf States.] Over the same period, 42 fish species were 
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collected in otter trawl samples that were intended to characterize fish populations in deeper 
waters (the "shelf zone") adjacent to the main river channel (Ref. 2.2-4, pg. 60). Five species 
comprised more than 80 percent of fish collected in trawl samples. These species were the 
hogchoker (Trinectes maculatus), spot (Leiostomus xanthurus), channel catfish (Ictalurus 
punctatus), Atlantic croaker (Micropogonias undulatus), and bay anchovy. 
 
Between 1996 and 2000 Virginia Institute of Marine Sciences conducted approximately 350 
deep water ichthyoplankton trawl surveys in the James River in the vicinity of Hog Island. In 
those collections, four species comprised more than 80 percent of the catch: hogchoker, 
white perch (Morone americana), Atlantic croaker, and bay anchovy. Spot was the fifth most 
abundant species (Ref. 2.2-6). Salinity appears to be the most important factor influencing 
the relative abundances of fishes between the two sampling periods. 
 
In addition to finfish, a number of invertebrate aquatic species were found in the vicinity of 
SPS. These include zooplankton (dominated by copepods), amphipods (notably the scud, 
Gammarus), and a variety of benthic organisms (e.g., polychaetes and shellfish) (Refs. 2.2-5, 
VI[B][D] and 2.2-6, II[E][2]). Shellfish formed the bulk of the benthic biomass from the 
transition zone in the vicinity of SPS to the Chesapeake Bay. The brackish water clam, 
Rangia cuneata, a species capable of tolerating a wide range of salinities, dominated the 
benthic community in the vicinity of SPS (Refs. 2.2-5, VI[B][D] and 2.2-7, II[E][2]). Larval 
American oysters (Crassostrea virginica) occurred in the area as meroplankton, but adults 
were uncommon. The more recent trawl survey collected oysters, blue crabs, spider crabs, 
eight species of shrimp and five species of clams (Ref. 2.2-6). The diversity of 
macroinvertebrate benthic fauna is usually low in a transition zone, increasing downstream to 
seawater and upstream (moderately) to freshwater. A combination of physical, chemical, and 
biological factors influence the distribution of benthic organisms, but, as with the finfish, 
salinity appears to exert the greatest influence. 
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2.3 Groundwater Resources 
The SPS site lies within the Coastal Plain Physiographic Province and is underlain by 
approximately 1,300 feet of relatively unconsolidated Cretaceous to Holocene sand, silty 
sand, gravel, marl, and clay. These strata overlay crystalline basement rock of 
pre-Cretaceous age and dip and thicken to the southeast (Ref. 2.1-1, Section 2.4.2). The site 
lies in a region characterized by estuaries in a drowned coastline resulting from sediment 
load and a post-glacial rise of sea level (Ref. 2.3-1, pg. 2.5-1). There was no evidence of 
faulting during the exploratory drilling and construction of the facility. All available information 
indicates that the crystalline basement beneath the site has been tectonically dormant since 
the Cretaceous period (Ref. 2.1-1, pg. 2.4-3). The formations of interest at the site, due to 
their water-bearing characteristics, consist of the Shirley formation; the Yorktown, the 
St. Marys, and the Calvert formations of the Chesapeake Group and the Chickahominy 
formation; the Nanjemony formation; the Aquia formation; and the Potomac formation 
(Ref. 2.1-1, Section 2.4). These formations and the aquifers that comprise them are 
described in Table 2-1. 
 
The Eocene and Cretaceous formations encountered at a depth of approximately 290 to 
320 feet below land surface are comprised of a series of confining units and aquifers. The 
aquifers of interest within these units are the Aquia aquifer and the upper, middle, and lower 
Potomac aquifers. The sands of these units are excellent aquifers and supply many domestic 
and some industrial wells in the area (Ref. 2.1-1, pg. 2.3-1). 
 
Wells installed in these formations are under confined (artesian) conditions and generally 
yield from 75 to 200 gallons per minute (gpm), although larger production wells can produce 
higher yields. For example, a 799-foot-deep well approximately 5 miles south of the site 
yielded 940 gpm with only 20.25 feet of drawdown (Ref. 2.1-1, pg. 2.3-9). Recharge to the 
confined aquifers occurs through infiltration to the sediment in outcrop locations along the Fall 
Line west of the site (Ref. 2.3-1, pg. 2.5-15). In general, the quality of water resources from 
the deep aquifers is good, except near the coast or where potentiometric levels have dropped 
significantly below mean sea level. In these areas, saltwater intrusion does occur. 
 
The closest offsite wells installed within the deep aquifers are located approximately 1 mile 
north of the site on the Hog Island Tract of HIWMA, and at Drewry Point, approximately 
0.6 mile to the southwest (Figure 2-2). These wells, based on their depths, appear to be 
installed within the Aquia aquifer and are therefore isolated by the upper Potomac confining 
unit from the upper Potomac aquifer pumped by the SPS wells. The Drewry Point well 
supplies domestic water to a vacation cottage. Both wells are approximately 340 feet deep 
and yield about 35 gpm. The hydraulic gradient of the deep aquifers is generally toward the 
east in the direction of thickening deposition (Ref. 2.3-3, pg. 2). 
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Due to the isolation of the site by the James River to the north, east, and west and the wildlife 
management area to the south, no substantial industrial or residential development is likely to 
occur in the immediate vicinity of the SPS site. Therefore, no additional demand of a 
substantial nature is expected locally upon the groundwater supply. 
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2.4 Critical and Important Terrestrial Habitats 
Most of the SPS site consists of generation and maintenance facilities, laydown areas, 
parking lots, roads, and mowed grass. The only terrestrial community at the site consists of 
remnants of mixed pine-hardwood forests that were used for timber production prior to 
acquisition by Dominion. Wildlife species found in the forested portions of SPS are those 
typically found in upland forests of Coastal Virginia. 
 
The Hog Island Tract of the HIWMA is adjacent to the northern boundary of SPS at the tip of 
Gravel Neck Peninsula. The 2,900 acres of the Hog Island Tract are primarily tidal marshes 
and diked impoundments that are interspersed with pine forests. The Carlisle and Stewart 
Tracts of the HIWMA, approximately 1,000 acres in extent, are southeast of SPS. These 
parcels are primarily upland forested areas, but also contain tidal marshes along Lawnes 
Creek. All three tracts of the HIWMA are owned by the U.S. Department of Game and Inland 
Fisheries and support a rich variety of wildlife. The tidal flats and marshes provide habitat for 
large numbers and numerous species of migratory shore birds, wading birds, and waterfowl. 
 
In addition, the Hog Island Tract provides habitat for numerous amphibians, reptiles, 
mammals, and upland game birds. Figure 2-3 shows the location of these tracts. 
Physical features (e.g., length, width, route) of each of the transmission line systems 
associated with SPS are described in Section 3.1.3. The transmission corridors are situated 
within the Coastal Plain physiographic province. Flat to gently rolling terrain characterizes 
this region. Transmission lines that originate at SPS traverse land-use categories typical of 
Coastal Virginia, such as row crops, pasture, pine plantations, and abandoned (old) fields. In 
addition, the transmission corridors pass through more natural habitat types, such as 
pine-hardwood forests, bottomland hardwood forests, and shrub bogs. The Suffolk-to-Yadkin 
transmission corridor traverses a 2-mile portion of the Great Dismal Swamp National Wildlife 
Refuge, where the habitat surrounding the transmission corridor is hardwood swamp. The 
Chuckatuck-to-Whealton corridor crosses a 1,000-foot portion of the Ragged Island Wildlife 
Management Area, a 1,537 acre tract along the lower James River that consists of brackish 
marsh and low, pine-covered islands (Ref. 2.4-1, pp. 1 and 2). The Great Dismal Swamp 
National Wildlife Refuge and the Ragged Island Wildlife Management Area support a variety 
of reptiles, amphibians, mammals, and birds. 
 
No areas designated by the U.S. Fish and Wildlife Service as "critical habitat" for endangered 
species exist at SPS or adjacent to associated transmission lines. With the exception of the 
Great Dismal Swamp National Wildlife Refuge and two state wildlife management areas 
(HIWMA and Ragged Island Wildlife Management Area), the transmission corridors do not 
cross any state or federal parks or wildlife management areas. 
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Except in unusual circumstances, transmission corridors are maintained on a three-year 
cycle. Mechanical mowing and selective herbicide application are the predominate methods 
for corridor maintenance. In areas where mowing is impractical or undesirable (e.g., 
wetlands and densely vegetated areas), handcutting and/or non-restricted-use herbicides are 
used. Selective handcutting is sometimes used in sensitive areas such as wetlands. For 
example, herbicides are not used on the corridor within the Great Dismal Swamp National 
Wildlife Refuge or in the Ragged Island Wildlife Management Area. Instead, trees are 
controlled by selective handcutting. Locations of rare or sensitive plant species are marked 
on the cutting sketches (Ref. 2.4-2) that Dominion maintains for all its transmission lines. 
These cutting sketches, along with specifications regarding herbicide use and brush control, 
are provided to corridor maintenance contractors so that adverse impacts on rare and 
sensitive species and habitats can be avoided. 
 
Dominion allows landowners, hunting clubs, and conservation organizations to establish 
wildlife food plots or Christmas tree plantations under transmission lines. Dominion supports 
these efforts through cost sharing. 
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2.5 Threatened or Endangered Species 
Animal and plant species that are federally or state-listed as endangered or threatened and 
that occur or could occur (based on habitat and known geographic range) in the vicinity of 
SPS or along associated transmission lines are listed in Table 2-2. 
 
There is an inactive bald eagle (Haliaeetus leucocephalus) nest near the Independent Spent 
Fuel Storage Installation at SPS. The nest was active for several years, but has not been 
used recently. The pair of eagles associated with this nest has apparently constructed a nest 
at the HIWMA, approximately ½ mile from SPS. This nest has successfully produced 
fledgling eagles for the past 4 years. Although it has not been proven that the eagles 
associated with this nest are the same pair that formerly nested at SPS, it seems to be a 
reasonable assumption because the nest at SPS became inactive at the same time that the 
Hog Island nest was constructed. 
 
The barking treefrog (Hyla gratiosa), state-listed as threatened, is known from Surry County, 
but has not been found on Dominion property. This frog inhabits low, wet, wooded areas. 
With the exception of the barking treefrog and the bald eagle, terrestrial species that are 
federally and/or state-listed as endangered or threatened are not known to exist at SPS or 
along the transmission lines. The species included in Table 2-2 were taken primarily from 
lists of species recorded by the Virginia Department of Conservation and Recreation’s 
(VDCR’s) Natural Heritage Program as occurring in the counties traversed by the 
transmission lines (Ref. 2.5-1). Species with no recorded county occurrences were included 
in Table 2-2 if they could occur in the vicinity of SPS or along associated transmission lines, 
based on habitat and known geographic range. 
 
Some of the bird species in Table 2-2 would occur in eastern Virginia only during peak 
migration or seasonally (winter or summer). For example, migrant and wintering peregrine 
falcons (Falco peregrinus) are occasionally observed in Coastal Virginia and have been 
observed in the City of Newport News (Ref. 2.5-1, City of Newport News). Typical winter 
habitats for the peregrine falcon include coastal shorelines, lake and river margins, coastal 
ponds, sloughs, and marshes. Thus, peregrine falcons could occur at SPS or along the 
transmission lines during migration. 
 
The transmission corridors are managed to prevent woody growth from reaching the 
transmission lines. The removal of woody species can provide outstanding grassland and 
bog-like habitat for many rare plant species dependent on open conditions. Dominion 
cooperates with VDCR’s Natural Heritage Program (see, for example, Ref. 2.5-2). Although 
several rare plant species have been located along various Dominion transmission corridors, 
no endangered or threatened plants have been recorded at SPS or along the transmission 
corridors associated with SPS. 
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Dominion and its contractors conducted extensive surveys of fish and aquatic invertebrates in 
the lower James River in the vicinity of SPS in the 1970s in support of Clean Water Act 
Section 316(a) and (b) Demonstrations, but have not systematically surveyed these aquatic 
resources in recent years. Based on these historical surveys and a review of the scientific 
literature, no Federally-listed aquatic species is found in the lower James River. Burkhead 
and Jenkins in Virginia’s Endangered Species (Ref. 2.5-3, Table 28) list only one threatened 
or endangered fish species in the entire James River drainage, the orangefin madtom 
(Noturus gilberti), which occurs in the headwaters of the James, several hundred miles 
upstream of SPS. 
 
The Atlantic sturgeon (Acipenser oxyrhynchus), a candidate for Federal listing, was reported 
in the vicinity of SPS in the early 1970s (Ref. 2.2-7, Appendix G) and was subsequently 
collected in research and monitoring studies conducted by Dominion and Dominion-funded 
entities in the mid-to late 1970s (Ref. 2.2-4, Table 30). A number of authorities on the fishes 
of Virginia and the mid-Atlantic coast also list this species as occurring in the lower reaches of 
the James River (Ref. 2.5-4, pg. 41, and 2.5-5, pg. 187). 
 
The blackbanded sunfish (Enneacanthus chaetodon), listed as endangered by the 
Commonwealth of Virginia, is reported to occur in Prince George, Surry, and Sussex 
Counties west of SPS (Refs. 2.5-5, pg. 723, and 2.5-6). Prince George and Surry Counties 
are crossed by the SPS-to-Hopewell transmission line corridor (see Section 3.1.3). This 
species, is typically found in heavily vegetated ponds, swamps, and streams in the Atlantic 
Coastal Plain and is not believed to occur in the James River drainage (Refs. 2.5-4, pg. 587, 
and 2.5-5, pg. 723). All known populations of blackbanded sunfish in Virginia are in the 
Chowan River drainage, which includes the Blackwater, Nottoway, and Meherrin River 
systems that rise in the Central Piedmont of Virginia and empty into Albemarle Sound, North 
Carolina. It is possible that an undiscovered population of blackbanded sunfish may be 
present in a stream or wetland crossed by the SPS-to-Hopewell transmission line corridor in 
Prince George or Surry County; however, based on the known distribution of this species, it 
appears to be unlikely. 
 
Although not recorded in Virginia for more than 100 years, the shortnose sturgeon (Acipenser 
brevirostrum) is on the state’s list of rare animal species. This listing is based on the fact that 
the species occurs in major river systems north and south of the Chesapeake Bay, is 
presumed to have spawned in the four major estuarine drainages of the Chesapeake Bay 
(including the James River) in Virginia as late as the 19th century, and may reappear in the 
future if restoration efforts are successful. At present, the shortnose sturgeon is listed as 
Endangered by the National Marine Fisheries Service and Endangered by the 
Commonwealth of Virginia. It also appears on the VDCR list of "Extinct and Extirpated 
Animals of Virginia." 
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2.6 Regional Demography 
The Generic Environmental Impact Statement for License Renewal of Nuclear Power Plants 
(GEIS) presents a population characterization method that is based on two factors: 
"sparseness" and "proximity" (Ref. 2.6-1, Section C.1.4). "Sparseness" measures population 
density and city size within 20 miles of a site and categorizes the demographic information as 
follows: 

 
 
"Proximity" measures population density and city size within 50 miles and categorizes the 
demographic information as follows: 
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The GEIS then uses the following matrix to rank the population category as low, medium, or 
high: 

 
 
Dominion used 1990 census data from the U.S. Census Bureau website (Ref. 2.6-2) and 
geographic information system software (ArcView®) to determine demographic 
characteristics in the SPS vicinity. The Census Bureau provides updated annual projections, 
in addition to decennial data, for selected portions of its demographic information. However, 
Section 2.11 (Minority and Low-Income Populations) of this environmental report uses 1990 
minority and low-income population demographic information, because updated projections 
are not available by census tract. Dominion chose to also use 1990 data in this section, so 
the data sets are consistent throughout the SPS environmental report. 
 
As derived from Census Bureau information, 369,852 people live within 20 miles of SPS. 
Applying the GEIS sparseness measures, SPS has a population density of 294 persons per 
square mile within 20 miles and falls into the "least sparse" category, Category 4 (having 
greater than or equal to 120 persons per square mile within 20 miles). 
 
As estimated from Census Bureau information, 1,892,210 people live within 50 miles of SPS. 
This equates to a population density of 241 persons per square mile within 50 miles. 
Applying the GEIS proximity measures, SPS is classified as being "in close proximity," 
Category 4 (having greater than or equal to 190 persons per square mile within 50 miles). 
According to the GEIS sparseness and proximity matrix, the SPS ranks of sparseness 
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Category 4 and proximity Category 4 result in the conclusion that SPS is located in a high 
population area. 
 
All or parts of 31 counties (Figure 2-5) and 14 cities are located within 50 miles of SPS. Of 
the counties, 25 are in Virginia and 6 are in North Carolina. Approximately 60 percent of 
SPS’s employees live in four areas: Isle of Wight, James City (James City County is one of 
several Virginia metropolitan areas that is both a city and a county), and Surry Counties and 
the City of Newport News. The remaining 40 percent is distributed across 28 counties and 13 
cities, with numbers ranging from 1 to 61 people. 
 
The Hampton Roads region, which includes Isle of Wight County, James City County, and the 
City of Newport News, is a metropolitan area with a current population exceeding 1.5 million 
and that is growing at the moderate rate of 1 percent a year (Ref. 2.6-3). Surry County is 
rural. Statewide, population growth is higher in Virginia’s counties than in its cities, showing 
an overall trend of suburbanization. This trend is evident in the potentially affected 
communities. The City of Newport News shows a negative net immigration rate over the last 
decade and Isle of Wight, James City, and Surry Counties all have positive net immigration 
rates (Ref. 2.6-4). 
 
Table 2-3 shows estimated populations and annual growth rates for the four communities with 
the greatest potential to be socioeconomically affected by license renewal activities. Figures 
2-3 and 2-5 show the locations of these areas. 
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2.7 Economic Base 
Hampton Roads has experienced steady growth in population and economic activity during 
the last decade, as has Surry County to a lesser extent. The Hampton Roads area is the 
27th largest metropolitan statistical area in the United States with more than 1.5 million 
people. It has a transportation network of trucking and railroad terminals, interstate highway 
access to main east-west and north-south routes, international airports, and an international 
deepwater, ice-free seaport, giving the area access to both domestic and international 
markets (Ref. 2.7-1). Historically, there was a heavy reliance in Hampton Roads on 
defense-related industry, particularly shipbuilding. In recent years, the regional economy has 
become more diversified with major business, financial, and health care components, as well 
as a growing high-tech sector. Regionally, services is now the largest employment sector 
(Ref. 2.6-3). 
 
The unemployment rate for the Commonwealth of Virginia for 1998 was 2.9 percent. In 
comparison, Isle of Wight, James City, and Surry Counties and the City of Newport News had 
1998 unemployment rates of 3.2, 2.1, 8.0, and 4.1 percent, respectively (Ref. 2.7-2). 
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2.8 Taxes 
SPS pays annual property taxes to Surry County. Taxes fund Surry County operations, 
including the school system and road maintenance. For the years 1995 to 1998, SPS’s 
property taxes provided about 76 percent of Surry County’s total property tax revenue. 
Property taxes cover about 66 percent of Surry County’s total operating budget. If the 
operating licenses for SPS were not renewed and the plant was decommissioned, impacts to 
the tax base of the surrounding communities and their economic structures could be 
significant, as discussed in Section 8.4.7 of the GEIS (Ref. 2.6-1). 
 
Dominion projects that SPS’s annual property taxes will remain constant at about $10 million 
through the license renewal period (Ref. 2.8-1). The potential effects of deregulation are not 
yet fully known. Any changes to SPS tax rates due to deregulation, however, would be 
independent of license renewal. Table 2-4 compares SPS’s tax payments to Surry County tax 
revenues. 
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2.9 Land Use Planning 
This section focuses on Isle of Wight County, James City County, the City of Newport News, 
and Surry County because approximately 60 percent of the permanent SPS workforce lives 
in these communities (Section 3.4) and Dominion pays property taxes in Surry County. 
The Commonwealth of Virginia mandates that cities and counties have comprehensive land 
use plans. In the four communities with the greatest potential to be affected, such plans are 
in place. Isle of Wight County (Ref. 2.9-1), James City County (Ref. 2.9-2), and the City of 
Newport News (Ref. 2.9-3) have all experienced significant growth in the last decade and 
their comprehensive plans reflect planning efforts and public involvement in the planning 
process undertaken during the 1990s. Surry County’s plan was written in the 1970s 
(Ref. 2.9-4). 
 
Land use planning tools, such as zoning, guide future growth and development. All plans 
share the goals of encouraging growth and development in areas where public facilities, such 
as water and sewer systems, are planned and discouraging strip development along county 
roads and highways. All three counties, Isle of Wight, James City, and Surry, identified in their 
comprehensive land use plans the goal of preserving and protecting rural land uses for 
agriculture and forestry. The City of Newport News identified neighborhoods as the City’s 
building blocks and emphasized protection of residential neighborhoods from incompatible 
infill development and commercial or industrial intrusions. 
 
During the 30 years since SPS was constructed, Surry County has experienced little growth. 
County population declined by 6 percent during the 1960s and grew only 2 percent during the 
1970s, 3 percent during the 1980s, and an estimated 7 percent during the 1990s. The 
County’s economic base continues to be agricultural production, with peanuts, soybeans, and 
corn as the primary crops. As the number of farms has decreased, average farm size has 
increased from 146 acres in 1959 to 245 acres in 1996 (Ref. 2.9-4, pg. 8). This change is 
due primarily to mechanization and improved farming methods (Ref. 2.9-5). With the County 
encompassing 179,200 acres, the dominant land use remains commercial forest with 
approximately 133,948 acres in production (Ref. 2.9-5), up from 101,367 acres in 1970 
(Ref. 2.9-4, pg. 20). The dominant forest types on these acres are loblolly-shortleaf pine, 
oak-pine, oak-hickory, and oak-gum-cypress. Ninety-nine percent of the forested lands are 
privately owned (Ref. 2.9-5). 
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2.10 Social Services and Public Facilities 
2.10.1 Public Water Supply 
SPS gets potable water from a series of groundwater wells and is not connected with a 
municipal system. Because 60 percent of the permanent employees of SPS reside in Isle of 
Wight, James City, or Surry Counties or the City of Newport News, discussion of public 
water supply systems will focus on these four areas. 
 
Isle of Wight County has municipal water supply systems in the towns of Windsor, 
Smithfield, and Franklin. Permitted groundwater wells supply these systems; Table 2-5 
shows average daily use and maximum daily capacity. 
 
Surry County has municipal water supply systems in the towns of Claremont, Dendron, and 
Surry. A fourth system is under construction at the County’s industrial park 2 miles west of 
the town of Surry off State Highway 10. These systems are supplied by permitted 
groundwater wells; Table 2-6 shows average daily use and maximum daily capacity for these 
systems. 
 
The municipal water supply for James City County is provided by the Newport News 
Waterworks (Waterworks) described below and the James City Service Authority (JCSA). 
The JCSA’s water system consists of the central system with 29 well facilities and 9 
independent water systems with 5 well facilities. Approximately 240 miles of transmission 
and distribution lines supply about 3.1 million gallons of water per day to 10,050 customers 
(Ref. 2.10-4). The JCSA has a groundwater withdrawal permit for 4.78 million gallons per 
day. This amount of water will meet the County’s needs through 2008, and an additional 
4 million gallons per day will be needed to meet demand through 2040. The JCSA is 
pursuing an initiative to meet its long-term water demand by participating in a regional effort 
to supplement the JCSA groundwater with surface water. James City County has joined 
Newport News in pursuing the construction of a water supply reservoir on Cohoke Creek in 
King William County to supply 26 million gallons per day. This project is scheduled to be 
completed in 2005. James City County intends to contract with Newport News to obtain the 
rights to at least 2 and possibly 4 million gallons per day from the project. Water supply 
needs in the intermediate term will be met with three replacement wells and two new wells 
to provide an additional 2 million gallons per day (Ref. 2.10-4). 
 
Public water supply for Newport News is provided by the Waterworks, one of the 100 largest 
water utilities in the United States and one of the three largest in the Commonwealth of 
Virginia. Water is supplied to nearly 400,000 residents of Poquoson, Hampton, and 
Newport News, and to portions of York and James City Counties. The primary source of raw 
water is the Chickahominy River. Secondary sources and storage include five reservoirs: 
Diascund Creek, Little Creek, Skiffe’s Creek, Lee Hall, and Harwood’s Mill. A sixth reservoir 
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is proposed on Cohoke Creek in King William County, as discussed above. The Waterworks 
operates two water treatment plants: Lee Hall and Harwood’s Mill. Lee Hall has a maximum 
rated treatment capacity of 54 million gallons per day, and Harwood’s Mill is currently rated 
to treat 31 million gallons per day (Ref. 2.10-5). 
 
As of 1995, water demand equaled the safe yield of the Waterworks’ surface water supplies. 
As stated above, Waterworks is in the process of permitting and constructing a new surface 
reservoir system in King William County to add additional capacity by 2005. As an interim 
measure, a reverse osmosis membrane treatment facility is being constructed. This facility 
will treat brackish groundwater from two deep confined aquifers within the coastal plain of 
Virginia. Six production wells will supply 6 million gallons per day (Ref. 2.10-5). 
 
The Waterworks has implemented a program aimed at fostering water conservation by 
system users and has helped to form a regional water conservation team as additional ways 
to meet future water demands. 
 
2.10.2 Transportation 
Road access to SPS is via State Highway 650, which is a two-lane paved road. State 
Highway 650 intersects State Highway 10 approximately 5 miles from the plant. State 
Highway 650 carries a level of service (LOS) designation of "A". State Highway 10 in the 
vicinity of SPS, from Surry County Courthouse to the divergence of the business and 
bypass State Highway 10 north of Smithfield, carries an LOS designation of "C". Employees 
commuting to James City County would use State Highway 31 from Surry Courthouse to the 
James Ferry at Scotland. That section of State Highway 31 (Figure 2-1) carries an LOS 
designation of "B" (Ref. 2.10-6). The following table compares the characteristics of the 
different LOS designations. 
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The Virginia Department of Transportation operates the ferry service across the James 
River between Scotland and Jamestown. Two ferries run seven days a week and a third 
ferry is added during the summer months. Capacity for the larger ferry is 75 to 80 vehicles 
and for the two smaller ferries is 50 to 55 vehicles. Weight restrictions for all three ferries are 
16 tons per vehicle and 28 tons per semi-trailer combination. Ferries operate 24 hours a 
day, leaving the dock every half-hour except during peak traffic hours, when they leave every 
20 to 25 minutes. Ferry traffic has been increasing over the last several years. The Virginia 
Department of Transportation has implemented schedule adjustments to accommodate the 
increased use and feels that further adjustments are possible to accommodate future 
growth in ferry traffic (Ref. 2.10-7). 
 
[picture not included] Jamestown Ferry. 
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2.11 Minority and Low-Income Populations 
Dominion used U.S. Nuclear Regulatory Commission (NRC) guidance (Ref. 2.11-1, 
Attachment 4) and 1990 census data from the U.S. Census Bureau website (Ref. 2.11-2) to 
identify minority and low-income populations in the vicinity of SPS. Dominion used ArcView® 
software to combine Census Bureau tract data with Environmental Systems Research 
Institute (Ref. 2.11-3) tract-boundary spatial data to produce tract-by-tract data and maps. 
 
Dominion used the states of Virginia and North Carolina as the geographic region for 
comparison against tract-specific data within each state. The Census Bureau provides 
updated annual population projections for selected portions of its demographic information; 
however, the updated projections are not available for census tract levels of analysis. For this 
reason, Dominion chose to use 1990 census data for all demographic analyses so that the 
data sets are comparable throughout the environmental report. 
 
In order to determine if environmental justice reviews are necessary for the license renewal of 
SPS, the demographics of the area of impact were examined to determine if minority and/or 
low-income populations are present. Five hundred eleven census tracts make up the 50-mile 
radius surrounding the SPS site which, for this analysis, is considered the environmental 
impact area. Census tracts were included in this analysis, if at least 50 percent of the land 
area lay within the 50-mile radius. Table 2-7 presents population summaries for the 
counties/independent cities, as well as the states of Virginia and North Carolina. 
 
2.11.1 Minority Populations 
As defined in the Guidance for Preparing Environmental Assessments and Considering 
Environmental Issues (Ref. 2.11-1, Attachment 4), minority populations are considered to be 
present if: 
 
exceeds 50 percent - the minority population of the environmental impact site exceeds 
50 percent, or 
 
more than 20 percent greater - the minority population percentage of the environmental 
impact site is significantly greater (typically at least 20 percent) than the minority population 
percentage in the geographic area chosen for comparative analysis. 
 
Dominion used the state as the geographic area chosen for purposes of comparative 
analysis. 
 
Although the population of the environmental impact site as a whole does not constitute a 
Black minority population under NRC guidance, the environmental impact site does have 170 
census tracts that are considered to have Black minority populations under NRC guidance. 
The environmental impact site also has one Native American minority tract and one Asian 
minority tract. These tracts may not be exclusively populated by Black, Native American, or 
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Asian populations, but may have more than one minority presence. Figure 2-4 identifies the 
predominant minority in each tract, if one exists, and the location of each tract relative to SPS. 
As illustrated in Figure 2-4, Black minority populations exist throughout the area of impact. 
One Native American minority tract in Charles City County, located 25 miles northwest of 
SPS, is home to the Chickahominy Tribe. There are two Native American reservations 
located within the environmental impact site: the Mattaponi and the Pamunkey Reservations 
located in King William County. However, the Native American populations associated with 
these reservations are not large enough to classify the tracts as minority. The Asian minority 
tract is located in the City of Norfolk, but is very small and therefore does not appear on the 
map due to scale. 
 
2.11.2 Low-Income Populations 
NRC guidance defines "low-income" using U.S. Census Bureau statistical poverty thresholds 
(Ref. 2.11-1, Attachment 4). The guidance indicates that a low-income population is present 
if the percentage of households below the poverty level in an environmental impact site is 
significantly greater (typically at least 20 percent) than the low-income population percentage 
in the geographical area chosen for comparative analysis. 
 
Low-income populations are present in 52 tracts throughout the environmental impact site. 
These 52 tracts, all in Virginia, exceed the state average of households below the poverty 
level (10.52 percent) by 20 percent or more. They represent 10 percent of the tracts within 
the environmental impact site. Figure 2-5 presents the geographic location of those census 
tracts that have a low-income population. 
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2.12 Meteorology and Air Quality 
Surry County, where SPS is located, is part of the State Capital Intrastate Air Quality Control 
Region (AQCR). The AQCR is designated as being in attainment for carbon monoxide, sulfur 
dioxide, nitrogen dioxide, particulate matter with an aerodynamic diameter <10 microns, and 
lead. 
 
Virginia has been designated as being in nonattainment for the 1-hour ozone standard. 
Virginia will likely be designated nonattainment as well, with respect to the new, more 
stringent 8-hour ozone standard, although this new 8-hour standard, promulgated in 1997, is 
currently not enforceable, pending further order of the U.S. District Court of Appeals in the 
District of Columbia Circuit. 
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2.13 Historic and Archaeological Resources 
Although nothing of historic or archaeological significance was noted during the construction 
of the nuclear facilities in the 1970s, there are numerous historic sites near SPS (Ref. 2.13-1, 
pg. 7). Within Surry County, 16 sites are currently listed on the National Register of Historic 
Places (Ref. 2.13-2). Table 2-8 lists these sites. Several colonial era sites (Bacon’s Castle, 
Chippokes Plantation, Smith’s Fort, Old Brick Church, and Four Mile Tree) are in the vicinity. 
Chippokes Plantation is closest (2 miles) to SPS and has Late Archaic and Woodland Period 
sites, as well as 17th through 20th century sites (Ref. 2.13-3, pp. 4-5). The SPS transmission 
line corridors do not cross any known historic sites and do not appear to cross any 
archaeological sites. The peninsula formed by the York and James Rivers north of SPS 
contains many historic sites, including plantations, colonial homes, battlefields, and 
prehistoric and Native American sites (Ref. 2.13-4). The greatest concentration of sites is 
within the Colonial Historic Park and Williamsburg in York and James City Counties, 
respectively. Other sites of historic interest, related to the Revolutionary and Civil Wars, are 
in the vicinity of Petersburg, Richmond, and Hampton Roads. 
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3.0 PROPOSED ACTION 

 
 
Dominion proposes that the U.S. Nuclear Regulatory Commission (NRC) renew the operating 
licenses for Surry Power Station Units 1 and 2 (SPS) for an additional 20 years. Renewal would 
give Dominion and the Commonwealth of Virginia the option of relying on SPS to meet future 
needs for electricity. Section 3.1 discusses the plant in general. Sections 3.2 through 3.4 
describe potential activities and associated changes in number of employees that license 
renewal could effect. Section 3.5 discusses the Gravel Neck Combustion Turbines Station 
which is adjacent to the nuclear facility and shares the switchyard and groundwater withdrawals 
on the Surry groundwater withdrawal permit. 
 
3.1 General Plant Information 
General information about SPS is available in several documents. In 1972, the U.S. Atomic 
Energy Commission, predecessor agency of NRC, prepared Final Environmental Statements 
for operation of SPS Units 1 and 2 (Refs. 3.1-1 and 3.1-2). The NRC Generic Environmental 
Impact Statement for License Renewal of Nuclear Plants (GEIS) (Ref. 3.1-3) describes SPS 
features and, in accordance with NRC requirements, Dominion maintains an updated Final 
Safety Analysis Report for the units (Ref. 3.1-4). Dominion has referred to each of these 
documents while preparing this environmental report for license renewal. 
 
3.1.1 Reactor and Containment Systems 
SPS is a two-unit plant as shown in Figure 3-1. Each unit includes a pressurized light-water 
reactor and three steam-driven turbine generators manufactured by Westinghouse. The 
balance of each unit was designed by Dominion with the assistance of its agent, Stone & 
Webster Engineering Corporation. Each unit was warranted for an output of 2,441 
megawat ts-thermal (MWt ) , with a corresponding gross elect r ical output of 
822.6 megawatts-electric (MWe). Units 1 and 2 achieved commercial operation in 
December 1972 and May 1973, respectively. In 1995, based on an NRC-prepared 
environmental assessment and finding of no significant impact, both units were uprated to a 
core power output of 2,546 MWt with a calculated gross output of 855.4 MWe each 
(Ref. 3.1-5, pg. 32356). Average net capacity is 1,602 MWe for the plant. (Ref. 3.1-6). 
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[picture not included] Containment domes of SPS Units 1 and 2 and discharge canal. 
 
Each reactor containment structure is a steel-lined, reinforced-concrete, 135-foot-diameter 
cylinder (Ref. 3.1-4, Figure 15.1-2) with a hemispheric dome and a flat reinforced-concrete 
foundation mat (Ref. 3.1-4, pg. 5.1-1). Each containment structure is designed to withstand 
an internal pressure of 45 pounds per square inch gage (psig) above atmospheric pressure 
(Ref. 3.1-7, pg. 1 of 3). Air pressure inside the containment structure is maintained at about 
5 psig below atmospheric pressure for routine operation. Together with its engineered 
safety features, each containment structure is designed to provide adequate radiation 
protection for both normal operation and unlikely accidents such as earthquakes, tornadoes, 
or loss of coolant (Ref. 3.1-4, pp. 5.1-1 and 5.2-5). SPS fuel is slightly enriched uranium 
dioxide; the current enrichment is 3.20 percent by weight uranium-235 (Ref. 3.1-4, 
pg. 3.3-13). Dominion operates the reactors at a region average fuel discharge burnup rate 
of 45,000 megawatt-days per metric ton uranium (Ref. 3.1-4, pg. 3.3-13). 
 
3.1.2 Cooling and Auxiliary Water Systems 
3.1.2.1 Surface Water 
SPS uses a once-through cooling system to remove waste heat from the 
reactor-steam electric system and plant auxiliary (service water) systems. Cooling 
water is withdrawn from the James River through a channel dredged in the 
riverbed between the main river channel and the eastern shore of Gravel Neck 
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Peninsula, a distance of approximately 5,700 feet (Ref. 3.1-8, Section 3.2.1). 
Dominion dredges this channel every 4 to 5 years to maintain a depth of 
approximately 13 feet. The bottom width of the channel is approximately 150 feet, 
with a bank slope ratio of 3 (horizontal) to 1 (vertical). These dimensions allow the 
channel to be used for shipping materials and equipment to a permanent dock 
located just north of the low-level intake structure. 
 
Circulating water is withdrawn through the low-level intake structure, an eight-bay, 
reinforced-concrete structure located at the shoreline (western) end of the 
dredged intake channel. Each of the eight low-level intake bays contains a 
circulating water pump rated at 210,000 gallons per minute (gpm) (Ref. 3.1-8, 
Section 3.2.2). When SPS is operating at full power, the eight circulating water 
pumps move 1,680,000 gpm from the James River to the intake canal. Each 
pump has an 8-foot-diameter discharge line that conveys the cooling water under 
an access road, up and over the high-level intake canal embankments, and into 
the intake canal (Figure 2-2). After circulating through the condensers and 
service water systems, the water returns to the James River at a point 
approximately 6 miles upriver from the low-level intake structure. 
 
The low-level intake structure is equipped with a specially-designed Ristroph 
travelling screen system that was installed in May 1974, approximately two years 
after Unit 1 came on line. Each of the 8 low-level bays is equipped with a Ristroph 
screen that consists of 47 panels, each 15 feet wide by 2 feet high, with a screen 
mesh size of approximately 3/8 inch (Ref. 3.1-8, Section 3.3). Unlike conventional 
travelling screens, which rotate every 12 to 24 hours (or when a pressure 
differential develops), the Ristroph units rotate continuously at a speed of 10 feet 
per minute. This greatly reduces fish mortality because impinged fish are quickly 
removed from the screens and returned to the James River. 
 
Because the system employs low-pressure spray to gently remove fish from the 
screens, injuries to fish (such as descaling) are also greatly reduced. Fish 
washed from the screens are returned (via an underwater pipe) to the James 
River. 
 
Dominion continues to upgrade the intake structure, traveling screens, and fish 
flume. For example, Surry is in the process of replacing the original trash racks. 
In the past Dominion replaced the carbon steel screen structures and hardware 
with stainless steel and lightweight fiberglass baskets. Dominion removes each 
screen structure every two years for inspection and maintenance. By the end of 
2001, each of the eight screen structures will have new fish deflectors and 
troughs, and the fish flume will have been replaced. Based on Surry’s operations 
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and maintenance of the intake structure and associated equipment, the Virginia 
Institute of Marine Sciences considers that the performance of these structures is 
better that it was during the original 316 (b) demonstration (Ref. 3.1-9). 
 
The intake canal conveys circulating water by gravity flow from the low-level intake 
structures on the James River to the high-level intake structure at the reactors. 
The canal is approximately 1.7 miles long and is oriented in an east-west 
direction, nearly bisecting the Gravel Neck Peninsula (Ref. 3.1-8, Section 3.2.3). 
 
The canal is lined with concrete to prevent erosion and has an average bottom 
width of approximately 32 feet. Water levels in the canal vary between 20 and 
23 feet above mean sea level (msl), depending on the tidal stage in the James 
River. At a minimum water level (20 feet above msl), the canal contains 
approximately 45,000,000 gallons of cooling water (Ref. 3.1-8, Section 3.2.3). 
 
Cooling water moves into two high-level, four-bay intake structures; each structure 
serves one power station unit. The cooling water is pumped from a high-level 
intake bay through an 8-foot-diameter pipe to the turbine steam condensers. 
Service water for auxiliary cooling systems is diverted and withdrawn from the 
system before the circulating water enters the condensers. 
 
[picture not included] Pipes at low-level intake move water from the James River (on the left), 
over the canal dike, and into the canal (on the right). 
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Each condenser was originally equipped with an Amertap condenser cleaning 
system that circulated sponge rubber balls through the condenser tubes to 
prevent accumulation of deposits (such as biofouling organisms). In the 1980s, 
use of the Amertap system at SPS was discontinued in favor of chemical controls. 
At present, oxidizing biocides (sodium hypochlorite and sodium bromide) are used 
to control fouling of cooling system components such as condenser tubes. 
Although instantaneous maximum total residual chlorine concentrations of up to 
1.0 milligram per liter are permissible under Virginia Pollutant Discharge 
Elimination System (VPDES) Permit No. VA0004090, the permit requires SPS to 
take immediate steps to achieve a nondetectable concentration in the final 
effluent. When chlorine is detected in an effluent sample, the injection of sodium 
hypochlorite is discontinued and the concentration in the system normally returns 
to a nondetectable level in a very short time (less than an hour). To date, SPS has 
been in compliance with the permitted effluent limitations on chlorine. 
 
After passing through the condensers, the cooling water empties into a 12.5- by 
12.5-foot square discharge tunnel and subsequently flows into a common 
circulating-water discharge canal that conveys the effluent from both units 
(including the service water discharge) to the James River. The discharge canal 
ranges in width from 20 feet at its head to 65 feet at its terminus and has an overall 
length of 2,900 feet (Ref. 3.1-10, Sec. III[A]). The 1,800-foot section of the canal 
that extends from the power station to the river shoreline is lined with concrete to 
prevent bank and streambed erosion. Rock-f i l led jet t ies projecting 
perpendicularly from the river shoreline extend the discharge canal another 
1,100 feet into the James River (Ref. 3.1-10, Sec. III[A]). 
 
During periods of shutdown, heat is transferred from the primary coolant system 
through the residual heat removal exchangers to the component cooling water 
system. The component cooling water heat exchangers then transfer the waste 
heat to the service water system, which discharges it to the James River via the 
circulating-water discharge canal. Each SPS unit has its own residual heat 
removal system, but the component cooling water system and the service water 
system are shared by both units. 
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[picture not included] Looking across discharge canal to jetty. 
Thermal Effluent Dispersion 
At full-power operation, SPS discharges 11.9 x 109 British thermal units (Btu)/hr 
into the James River estuary by way of cooling water discharged into Cobham Bay 
(Ref. 3.1-10, Sec. III[B]). Dissipation of the thermal plume produced by the 
warmed water discharge is dependent upon prevailing estuarine and 
meteorological conditions. The various flow regimes of the estuary, their 
associated densities and temperatures, wind velocities, ambient air temperatures, 
and relative humidities affect the size, shape, and rate of dissipation of the plume. 
 
The SPS discharge permit (VPDES Permit No. VA0004090) limits waste heat 
rejected to the James River from SPS to 12.6 x 109 Btu/hr, but does not require 
the reporting of discharge temperatures. Dominion carried out extensive pre- and 
post-operational studies on thermal effects of SPS on the James River. These 
studies were compiled and summarized in a successful Clean Water Act Section 
316(a) Demonstration (Ref. 3.1-10). Based on research and monitoring studies 
that spanned a 7-year period and included computer modeling, field investigations 
of water quality and aquatic biota, field measurements of water temperatures upand 
down-stream of SPS, and continuous electronic monitoring of water 
temperatures in the SPS intake and discharge canals, temperatures higher than 
90° degrees Farenheit (°F) at the SPS outfall normally occur only in the months of 
June, July, August, and September when SPS is operating at or near full power. 
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The highest surface temperature recorded in the SPS discharge canal in a 
comprehensive 5-year study (2 years pre-operational and 3 years 
post-operational) under a variety of operational conditions was 99.9°F on 
August 21, 1975 (Ref. 3.1-11, pp. 1, 99). Even in this extreme case, all excess 
temperatures decreased rapidly as distance from the outfall increased, and 
temperatures at distances of 3,000 feet or more were rarely greater than 5°F 
above ambient temperatures in the river. 
 
During a period (August 6 to September 10, 1975) of high ambient water 
temperatures, when SPS was running at 90 percent or greater capacity, discharge 
temperatures ranged from 92.8 to 99.9°F (Ref. 3.1-11, pp. 21-23). These 
temperatures are believed to be typical of those observed in the discharge canal 
in late summer when both SPS units are operating at or near full power. 
 
Temperatures immediately outside the discharge canal in the James River are 
lower, with the effluent losing 1 to 2°F with every 1,000 feet from the mouth of the 
discharge canal (Ref. 3.1-11). 
 
3.1.2.2 Groundwater 
The SPS site is located within the Eastern Virginia Groundwater Management 
Area that includes the area east of Interstate 95 and south of the Mattaponi and 
York Rivers (Figure 3-2). Virginia established groundwater management areas to 
allow the Commonwealth to better manage its groundwater resources. SPS 
received its first groundwater withdrawal permit under the Virginia Groundwater 
Management Act on August 1, 1999. 
 
There are 10 permitted operating groundwater wells on the SPS site. Of these 10 
wells, 7 serve the nuclear plant and 3 serve the fossil plant (see Section 3.5). 
Dominion has been permitted by the Commonwealth of Virginia’s Department of 
Environmental Quality (VDEQ) to withdraw from the 10 wells a total of 
154.703 million gallons per year (294 gpm) with a monthly maximum of 15.89 
million gallons for use as domestic, process, and cooling water. These wells vary 
from 396 feet to 420 feet deep and are screened in sediments in the upper zone of 
the Cretaceous Potomac aquifer (Ref. 3.1-12, pp. 1, 2). Based on the annual 
reports of water withdrawal (Ref. 3.1-13 to 3.1-20) for 1992 through 1999, the SPS 
groundwater use amounts to approximately 116 million gallons per year 
(9.7 million gallons per month or approximately 221 gpm) (Table 3-1). Three of 
the SPS wells are capable of yields up to 220 gpm (based on specific-capacity 
tests) and produce makeup, domestic, and fire protection water at SPS. A well 
that supplies the SPS Training Center is capable of pumping 100 gpm (Ref. 3.1-4, 
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pg. 2.3-10). The other nuclear plant wells are less productive. The three wells 
that supply Gravel Neck draw a yearly maximum of 4.7 million gallons (9 gpm) at 
peak groundwater use. 
 
As part of the groundwater withdrawal permit, Dominion is required to determine 
whether impacts to pre-existing users exist and to mitigate these if possible. 
Dominion also is required to develop a water conservation and management plan 
and to utilize water-saving processes and initiate a water loss reduction program 
(Ref. 3.1-21). Dominion will submit these studies to VDEQ as part of the 
groundwater withdrawal permit renewal process in the year 2009. 
 
[picture not included] Surry transmission lines with row crop planted in right-of-way. 
 
3.1.3 Transmission Facilities 
Dominion built nine transmission lines for the specific purpose of connecting SPS to the 
transmission system. Beginning at SPS, these transmission lines occupy two corridors that 
run in a southerly direction and that ultimately branch to five corridors (see Figure 3-3). 
"Corridor" is a general term used to identify the land over which a transmission line travels. 
A utility may own the land, in which case it holds the corridor as a property owner. More 
commonly, others own the land and the utility owns the right, called an easement, to install 
and maintain the transmission line on the land. In the case of an easement, the corridor is 
commonly called a right-of-way. Most Surry transmission line corridors are rights-of-way, 
with a small percentage (less than 1 percent) of the acreage owned outright. 
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The list below identifies each transmission line by the line number and name of the 
substation at which each line connects to the overall electric power grid. The accompanying 
paragraphs provide other features of the transmission lines, including voltage, right-of-way 
width and length, and existence of other lines in the right-of-way. 
• Lines 212 and 240 to Hopewell – There are two 230-kilovolt (kV)1 lines to the Hopewell 
Substation near Hopewell, Virginia. Lines 212 and 240 share towers on this corridor. 
Another Surry line (number 567) shares the corridor for approximately 30 miles. The 
overall length of the two Hopewell lines is nearly 43 miles. The right-of-way width varies 
from 120 feet (over the last 13 miles) to 350 feet (over the first 11 miles where several 
lines share the corridor). 
• Line 214 to Whealton – The line to the Whealton Substation in Hampton, Virginia, 
operates at 230 kV. Initially, the corridor is shared with four other Surry lines (223, 226, 
290, and 578). Lines 214 and 226 share the same towers. Although line 214 does not 
connect to the Chuckatuck Substation, the line branches northeast there and continues 
across the James River in a corridor shared with line 263 (not a Surry line). The 
Whealton line runs approximately 24 miles to Chuckatuck and then an additional 14 miles 
into Hampton for a total of nearly 38 miles. The right-of-way width varies from 105 to 
450 feet. 
• Line 223 to Yadkin – This 230-kV line provides power to the Yadkin Substation near 
Portsmouth, Virginia. Initially, its corridor is shared with four other Surry lines (214, 226, 
290, and 578). Line 223 shares towers with line 290 until the Chuckatuck Substation. 
After Chuckatuck, line 223 shares towers with line 226, which eventually terminates at the 
Churchland Substation. The overall length of line 223 is approximately 43 miles. The 
right-of-way width varies from 125 to 450 feet, depending on local conditions and the 
number of lines in the corridor. (Line 531 also runs from Surry to Yadkin but through 
another corridor). 
• Line 226 to Churchland – The 230-kV line provides power to the Churchland Substation in 
Portsmouth, Virginia. This line initially shares the corridor with four other Surry lines (214, 
223, 290, and 578). The line shares towers with line 214. After passing through the 
Septa and Chuckatuck Substations without connecting to them, line 226 branches east 
into Portsmouth, while line 223 continues south to Yadkin. The branch corridor into the 
Churchland Substation contains lines 87, 226, and 267 (only 226 is a Surry line). The 
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overall length of line 226 is about 39 miles. The right-of-way width varies from 125 to 
450 feet. 
• Line 290 to Chuckatuck – Line 290 provides power at 230 kV to the Chuckatuck 
Substation north of Suffolk, Virginia. This line initially shares the corridor with four other 
Surry lines (214, 223, 226, and 578). The line shares towers with line 223. The 
Chuckatuck line runs approximately 11 miles where it bypasses the Septa Substation, 
then an additional 12 miles for a total of almost 24 miles. The right-of-way width varies 
from 295 to 450 feet. 
• Line 531 to Yadkin – This 500-kV line to the Yadkin Substation near Portsmouth, Virginia, 
follows a different corridor than line 223, which also terminates in Yadkin. This line initially 
shares the corridor with three other Surry lines (212, 240, and 567). However, farther 
down this corridor, the Yadkin line branches south and runs either alone or with other 
non-Surry lines. At nearly 51 miles, line 531 is the second longest of the Surry 
transmission lines. It passes through the Suffolk Substation without connecting. The 
right-of-way width varies from 150 to 350 feet. 
• Line 567 to Chickahominy – Line 567 provides power at 500 kV to the Chickahominy 
Substation in Providence Forge, Virginia. This line initially shares the corridor with three 
other Surry lines (212, 240, and 531). Six miles after leaving Surry, line 531 branches to 
the south leaving lines 212, 240, and 567 to share this westward running corridor. After 
an additional 34 miles, line 567 branches northwest for the nearly 15-mile run into 
Providence Forge. The total length of this line is approximately 54 miles. The 
right-of-way width varies from 150 to 350 feet. 
• Line 578 to Septa – At nearly 12 miles, the 500-kV line to the Septa Substation near 
Surry, Virginia, is the shortest of the Surry transmission lines. It shares the corridor with 
lines 214, 223, 226, and 290. The right-of-way width initially is 240 feet, but widens to 
350 feet for the remaining 11 miles. 
 
In total, for the specific purpose of connecting Surry to the transmission system, Dominion 
has approximately 300 miles of transmission lines (170 miles of corridor) that occupy 
approximately 5,000 acres. Dominion plans to maintain these transmission lines, which are 
integral to the larger transmission system, indefinitely. They will remain a permanent part of 
the transmission system after Surry is decommissioned, because six combustion turbine 
generators on the Surry site also use these lines to distribute power to the grid (see 
Section 3.5). 
 
Surry transmission line corridors pass through land that is primarily a mixture of cultivated 
land, grazing land, and managed timberlands (paper and pulp stock). Corridors that pass 
through farmlands generally continue to be used in this fashion. Corridors in timberlands 



Surry Power Station, Units 1 and 2 
Application for Renewed Operating Licenses 
Chapter 3 Appendix E - Environmental Report 
Page 3-11 
and in the vicinity of road crossings are maintained on a 3-year cycle by mowing or, if 
inaccessible to mowers, by use of nonrestricted-use herbicides. 
 
Dominion designed and constructed all Surry transmission lines in accordance with the 6th 
edition (1961) of the National Electrical Safety Code® and industry guidance that was 
current when the lines were built. Ongoing right-of-way surveillance and maintenance of 
Surry transmission facilities, which include routine aerial patrols, and triennial helicopter and 
ground inspections, ensure continued conformance to current standards. Routine aerial 
patrols of some corridors are conducted annually and include checks for encroachments, 
broken conductors, and broken or leaning structures, any of which would be evidence of 
clearance problems. Slow helicopter inspections are conducted to allow more careful 
checks of facilities and rights-of-way as part of the 3-year inspection cycle. Once every 3 
years, all lines are inspected from the ground and measured for clearance at questionable 
locations. Problems noted during any inspection are brought to the attention of the 
appropriate organizations for corrective action. 
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3.2 Refurbishment Activities 

 
Dominion has addressed refurbishment activities in this environmental report in accordance 
with NRC regulations and complementary information in the NRC GEIS for license renewal 
(Ref. 3.1-3, Section 2.6.2). NRC requirements for the renewal of operating licenses for 
nuclear power plants include the preparation of an integrated plant assessment (IPA) (10 
CFR 54). The IPA must identify and list structures, systems, and components (SSCs) subject 
to an aging management review. SSCs that are subject to aging and might require 
refurbishment include, for example, the reactor vessel, piping, supports, and pump casings 
(see 10 CFR 54.21 for details) that are not subject to replacement periodically. 
 
In turn, the NRC regulations for implementing the National Environmental Policy Act require 
environmental reports to describe in detail and assess the environmental impacts of 
refurbishment activities such as planned modifications to SSCs or plant effluents (10 CFR 
51.53(c)(2)]. Resource categories to be evaluated for impacts of refurbishment include 
terrestrial resources, threatened and endangered species, air quality, housing, public utilities 
and water supply, education, land use, transportation, and historic and archaeological 
resources. 
 
The GEIS (Ref. 3.1-3) provides helpful information on the scope and the preparation of 
refurbishment activities to be evaluated in this environmental repor t. It describes 
refurbishment activities that utilities might perform for license renewal. Performing such 
refurbishment activities would necessitate changing administrative control procedures and 
modifying the facility. The GEIS analysis assumed that an applicant would begin any 
refurbishment work shortly after NRC granted a renewed license and would complete the 
activities during five outages, including one major one at the end of the 40th year of 
operation. The GEIS refers to this as the refurbishment period. 
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GEIS Table B.2 lists license renewal refurbishment activities that NRC anticipated utilities 
might undertake. In identifying these activities, the GEIS intended to encompass actions that 
typically take place only once, if at all, in the life of a nuclear plant. The GEIS analysis 
assumed that a utility would undertake these activities solely for the purpose of extending 
plant operations beyond 40 years, and would undertake them during the refurbishment 
period. The GEIS indicates that many plants will have undertaken various refurbishment 
activities to support the current license period, but that some plants might undertake such 
tasks only to support extended plant operations. 
 
Dominion has performed some major construction activities at SPS (e.g., steam generator 
replacement). However, the SPS IPA that Dominion conducted under 10 CFR 54 has not 
identified the need to undertake any refurbishment or replacement actions to maintain the 
functionality of important SSCs during the SPS license renewal period. Dominion has 
included the IPA as part of this application. 
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3.3 Programs and Activities for Managing the Effects of Aging 

 
Appendix B of the license application contains a summary description of the programs and 
activities for managing the effects of SPS aging. In addition to describing existing programs, 
Appendix B describes proposed modifications (enhancements) to existing programs and 
proposed new programs and activities. Dominion expects no modifications to the plant 
facility. 
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3.4 Employment 
Current Workforce 
Dominion employs a permanent workforce for both Units 1 and 2 of approximately 879 
employees and an additional 70 to 110 contract and matrixed employees at SPS; this is less 
than the range of 600 to 800 personnel per reactor unit estimated in the GEIS (Ref. 3.1-3, 
Section 2.3.8.1). Approximately 60 percent of the employees live in Isle of Wight, James City, 
or Surry Counties or the city of Newport News, with the balance of employees living in various 
other locations. Figure 3-2 shows the locations of these counties and Newport News. 
 
Dominion refuels each SPS nuclear unit on a staggered 18-month schedule, which means at 
least one refueling every year and two refuelings every other year. During refueling outages, 
site employment increases above the 879 permanent workforce by as many as 700 workers 
for temporary (30 to 40 days) duty. This number is within the GEIS range of 200 to 900 
additional workers per reactor outage. 
 
License Renewal Increment 
Performing the license renewal activities described in Section 3.3 would necessitate 
increasing SPS staff workload by some increment. The size of this increment would be a 
function of the schedule within which Dominion must accomplish the work and the amount of 
work involved. 
 
The GEIS (Ref. 3.1-3, Section 2.6.2.7) assumes that NRC would renew a nuclear power plant 
license for a 20-year period, plus the duration remaining on the current license, and that NRC 
would issue the renewal approximately 10 years prior to license expiration. In other words, 
the renewed license would be in effect for approximately 30 years. The GEIS further 
assumes that the utility would initiate surveillance, monitoring, inspections, testing, trending 
and recordkeeping (SMITTR) activities at the time of issuance of the new license and would 
conduct license renewal SMITTR activities throughout the remaining 30-year life of the plant, 
sometimes during full-power operation (Ref. 3.1-3, Section B.3.1.3), but mostly during normal 
refueling and 10-year in-service refueling outages (Ref. 3.1-3, Table B.4). 
 
Dominion has determined that the GEIS scheduling assumptions are reasonably 
representative of SPS incremental license renewal workload scheduling. Many SPS license 
renewal SMITTR activities would have to be performed during outages. Although some SPS 
license renewal SMITTR activities would be one-time efforts, others would be recurring 
periodic activities that would continue for the life of the plant. 
 
The GEIS estimates that the most additional personnel needed to perform license renewal 
SMITTR activities would typically be 60 persons during a 10-year in-service refueling. 
Having established this upper value for what would be a single event in 20 years, the GEIS 
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uses this number as the expected number of additional permanent workers needed per unit 
attributable to license renewal. GEIS Section C.3.1.2 uses this approach in order to 
"...provide a realistic upper bound to potential population-driven impacts…." 
 
Dominion expects that existing "surge" capabilities for routine activities, such as outages, will 
enable Dominion to perform the increased SMITTR workload without adding SPS staff. For 
the purpose of performing its own analyses in this environmental report, Dominion is 
adopting the GEIS approach with one alteration. Plant modifications during license renewal 
would be SMITTR activities that would be performed mostly during outages, and Dominion 
would generally stagger SPS outage schedules so that both units would not be down at the 
same time. No plant facility modifications are anticipated. Therefore, Dominion believes it is 
unreasonable to assume that each unit would need an additional 60 workers. Instead, as a 
reasonably conservative high estimate, Dominion is assuming that SPS would require no 
more than a total of 60 additional permanent workers to perform all license renewal SMITTR 
activities. 
 
Adding full-time employees to the plant workforce for the license renewal operating term 
would have the indirect effect of creating additional jobs and related population growth in the 
community. Dominion has used an employment multiplier appropriate to the Hampton Roads 
region (1.9), (Ref. 3.4-1) to calculate the total direct and indirect jobs in service industries that 
would be supported by the spending of the SPS workforce. The addition of 60 license 
renewal employees would generate approximately 54 indirect jobs distributed in the 
potentially impacted communities of Isle of Wight, James City, and Surry Counties and the 
City of Newport News. This number was calculated as follows: 60 (additional employees) × 
1.9 (regional multiplier) = 114 (total employees). Of these, 60 would be direct employees and 
54 would be indirect. 
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3.5 Gravel Neck Combustion Turbines Station 
Gravel Neck Combustion Turbines Station operations do not affect Surry operations. 
However, SPS and Gravel Neck are permitted under the same groundwater withdrawal 
permit. To understand groundwater use at the site, one must consider both Surry and Gravel 
Neck groundwater withdrawal. The stations share a switchyard and transmission lines, and 
Gravel Neck operations are considered in the alternative analysis in Chapter 7. For these 
reasons, Dominion has chosen to include this section on the Gravel Neck Station. 
 
Dominion operates the Gravel Neck Combustion Turbines Station on the SPS property (see 
Figure 2-2). Six simple-cycle turbines provide peaking power. Two Westinghouse units were 
constructed in 1970 and are rated at 15 megawatts (MW) and 25 MW. Four General Electric 
turbines were installed in 1988 and are each rated between 75 MW (summer) and 98 MW 
(winter). The Westinghouse turbines burn No. 2 fuel oil only. The four newer turbines can 
burn oil or natural gas. The turbines station shares the switchyard and the transmission lines 
leaving the switchyard with the nuclear units. 
 
Oil and gas are delivered by pipeline from Newport News under the James River. The 
pipelines enter the Dominion property near the cooling water intake structure (see 
Figure 2-2). Fuel oil is stored in three tanks – one 320,000-gallon tank at the old units and 
two 3,177,000-gallon tanks associated with the new units – at the Combustion Turbines 
Station. 
 
Three groundwater wells supply the potable and blowdown water needs for the turbines. 
These wells are included in the SPS site groundwater withdrawal permit (Section 3.1.2.2). 
Groundwater use at the Gravel Neck facility from 1992 through 1999, averaged 1,294,800 
gallons per year (107,900 gallons per month or approximately 2.46 gpm) (Table 3-2). All 
potentially oil-contaminated stormwater runoff from Gravel Neck Combustion Turbines Station 
is pumped to the SPS settling basin that is permitted to discharge to the James River via the 
SPS discharge canal. 
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4.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION AND 
MITIGATING ACTIONS 

 
Chapter 4 presents an assessment of the environmental consequences and potential 
mitigating actions associated with the renewal of Surry Power Station’s (SPS’s) operating 
licenses. The U.S. Nuclear Regulatory Commission (NRC) has identified and analyzed 92 
environmental issues that it considers to be associated with nuclear power plant license 
renewal and has designated the issues as Category 1, Category 2, or NA (not applicable), 
(Ref. 4.0-1). NRC has designated an issue as Category 1 if, after analysis, the following 
criteria were met: 
• the environmental impacts associated with the issue have been determined to apply either 
to all plants or, for some issues, to plants having a specific type of cooling system or other 
specified plant or site characteristic; 
• a single significance level (i.e., small, moderate, or large) has been assigned to the impacts 
that would occur at any plant, regardless of which plant is being evaluated (except for 
collective offsite radiological impacts from the fuel cycle and from high-level waste and 
spent-fuel disposal); and 
• mitigation of adverse impacts associated with the issue has been considered in the 
analysis, and it has been determined that additional plant-specific mitigation measures are 
likely to be not sufficiently beneficial to warrant implementation. 
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If the NRC analysis concluded that one or more of the Category 1 criteria could not be met, 
NRC designated the issue as Category 2. NRC requires plant-specific analysis for 
Category 2 issues. NRC designated two issues as NA, signifying that the categorization and 
impact definitions do not apply to these issues. NRC rules do not require analyses of 
Category 1 issues that NRC has resolved using the generic findings (10 CFR 51, Appendix B, 
Table B-1) in the Generic Environmental Impact Statement for License Renewal of Nuclear 
Plants (GEIS), (Ref. 4.0-1). An applicant may reference the generic findings or GEIS 
analyses for Category 1 issues. Appendix A lists the 92 issues and identifies the 
Environmental Report section that addresses each issue. 
 
Category 1 License Renewal Issues 

 
Dominion has determined that, of the 69 Category 1 issues, 11 do not apply to SPS because 
they apply to design or operational features that are not relevant to SPS. These are: 
groundwater withdrawal rates of less than 100 gallons per minute and heat dissipation by 
discharge to a lake or groundwater, cooling towers, or cooling ponds. In addition, because 
Dominion does not plan to conduct any refurbishment activities, the NRC findings for the 
seven Category 1 issues that apply only to refurbishment clearly overstate SPS 
refurbishment impacts and do not apply. Table 4-1 lists these 18 issues and expands on 
Dominion’s basis for determining that they are not applicable to SPS. 
 
Table 4-2 lists the 51 Category 1 issues that Dominion has determined to be applicable to 
SPS and also lists the two issues for which NRC came to no generic conclusion (NA; Issues 
60 and 92). The table includes findings that NRC codified and references their supporting 
GEIS analyses. Dominion has reviewed the NRC findings and identified no new and 
significant information, nor has Dominion become aware of any information that would make 
the NRC findings inapplicable to SPS. Therefore, Dominion adopts by reference the NRC 
findings for these Category 1 issues. 



Surry Power Station, Units 1 and 2 
Application for Renewed Operating Licenses 
Chapter 4 Appendix E - Environmental Report 
Page 4-3 
Category 2 License Renewal Issues 

 
NRC designated 21 issues as Category 2. Sections 4.1 through 4.20 address each of the 
Category 2 issues, beginning with a statement of the issue. As with the Category 1 issues, 
some Category 2 issues (five) apply to design or operational features that SPS does not 
have. In addition, some Category 2 issues (four) apply only to refurbishment activities. If the 
issue does not apply to SPS, the section explains the basis for inapplicability. 
 
For the 12 Category 2 issues that Dominion has determined to be applicable to SPS, the 
sections contain required analyses. These analyses include conclusions regarding the 
significance of the impacts relative to renewal of the operating licenses for SPS and discuss 
potential mitigative alternatives, when applicable, and to the extent required. Dominion has 
identified the significance of the impacts associated with each issue as either small, 
moderate, or large, consistent with the criteria that NRC established in 10 CFR 51, 
Appendix B, Table B-1, Footnote 3 as follows: 
 
Small - Environmental effects are not detectable or are so minor that they will neither 
destabilize nor noticeably alter any important attribute of the resource. For the 
purposes of assessing radiological impacts, the Commission has concluded that 
those impacts that do not exceed permissible levels in the Commission’s 
regulations are considered small. 
 
Moderate - Environmental effects are sufficient to alter noticeably, but not to destabilize, any 
important attribute of the resource. 
 
Large - Environmental effects are clearly noticeable and are sufficient to destabilize any 
important attributes of the resource. 
 
In accordance with National Environmental Policy Act (NEPA) practice, Dominion considered 
ongoing and potential additional mitigation in proportion to the significance of the impact to be 
addressed (e.g., impacts that are small receive less mitigative consideration than impacts 
that are large). 
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NA License Renewal Issues 
NRC determined that its categorization and impact finding definitions did not apply (NA = not 
applicable) to Issues 60 and 92. Dominion included these issues in Table 4-2. NRC noted 
that applicants currently do not need to submit information on chronic effects from 
electromagnetic fields (10 CFR 51, Appendix B, Table B-1, Footnote 5). For the other NA 
issue, environmental justice, NRC did not require information from applicants, but noted that it 
will be addressed in individual license renewal reviews (10 CFR 51, Appendix B, Table B-1, 
Footnote 6). Dominion has included environmental justice demographic information in 
Section 2.11. 
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4.1 Water Use Conflicts (Plants with Cooling Ponds or Cooling Towers Using 
Makeup Water from a Small River with Low Flow) 

 
The issue of water use conflicts does not apply to SPS because the plant does not use 
cooling ponds or cooling towers. As Section 3.1.2 describes, SPS uses a once-through 
cooling system. 
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4.2 Entrainment of Fish and Shellfish in Early Life Stages 

 
NRC made impacts on fish and shellfish resources resulting from entrainment a Category 2 
issue because it could not assign a single significance level (small, moderate, or large) to the 
issue. The impacts of entrainment are small at many facilities, but they may be moderate or 
large at others. Also, ongoing restoration efforts may increase the number of fish susceptible 
to intake effects during the license renewal period (Ref. 4.0-1, Section 4.2.2.1.2). Information 
to be ascertained includes (1) type of cooling system (whether once-through or cooling pond) 
and (2) current Clean Water Act (CWA) 316(b) determination or equivalent state 
documentation. 
 
As Section 3.1.2 describes, SPS has a once-through heat dissipation system. As described 
below, Dominion has state documentation equivalent to a CWA 316(b) determination. 
Section 316(b) of the CWA requires that any standard established pursuant to Sections 301 
or 306 of the CWA shall require that the location, design, construction, and capacity of 
cooling water intake structures reflect the best technology available for minimizing adverse 
environmental impacts (33 USC 1326). Entrainment through the condenser cooling system 
of fish and shellfish in the early life stages is one of the adverse environmental impacts that 
the best technology available minimizes. Virginia State Water Control Board regulations 
provide that compliance with a Virginia Pollutant Discharge Elimination System (VPDES) 
permit constitutes compliance with Sections 301 and 306 of the CWA (Ref. 4.2-1). In 
response to Board requirements, Dominion submitted a CWA Section 316(b) demonstration 
for SPS on November 1, 1980 (Ref. 4.2-2). Appendix B includes a copy of the title page of 
the current SPS VPDES permit. Issuance of the SPS VPDES permit indicates the Board’s 
conclusion that SPS, in operating in conformance with the permit, would be in compliance 
with the CWA requirements. Dominion concludes that the Commonwealth regulation and the 
SPS VPDES permit constitute the SPS CWA 316(b) determination. Dominion also 



Surry Power Station, Units 1 and 2 
Application for Renewed Operating Licenses 
Chapter 4 Appendix E - Environmental Report 
Page 4-7 
concludes that any environmental impact from entrainment of fish and shellfish in early life 
stages is small and does not require further mitigation. 
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4.3 Impingement of Fish and Shellfish 

 
NRC made impacts on fish and shellfish resources resulting from impingement a Category 2 
issue because it could not assign a single significance level to the issue. Impingement 
impacts are small at many facilities, but might be moderate or large at others (Ref. 4.0-1, 
Section 4.2.2.1.3). Information to be ascertained includes: (1) type of cooling system 
(whether once-through or cooling pond), and (2) current CWA 316(b) determination or 
equivalent state documentation. 
 
As Section 3.1.2 describes, SPS has a once-through heat dissipation system. Section 4.2 
discusses the CWA 316(b) determination for SPS, indicating compliance with the use of the 
best available technology. Impingement of fish and shellfish on the intake screens is one of 
the adverse impacts that the best technology available minimizes. 
 
Dominion concludes that this environmental impact is small and does not require further 
mitigation. 
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4.4 Heat Shock 

 
NRC made impacts on fish and shellfish resources resulting from heat shock a Category 2 
issue because of continuing concerns about thermal discharge effects and the possible need 
to modify thermal discharges in the future in response to changing environmental conditions 
(Ref. 4.0-1, Section 4.2.2.1.4) Information to be ascertained includes: (1) type of cooling 
system (whether once-through or cooling pond), and (2) evidence of a CWA 316(a) variance 
or equivalent state documentation. 
 
As Section 3.1.2 describes, SPS has a once-through heat dissipation system. As discussed 
below, Dominion has a CWA 316(a) variance for SPS discharges. 
 
Section 316(a) of the CWA establishes a process whereby a thermal effluent discharger can 
demonstrate that thermal discharge limitations are more stringent than necessary and, using 
a variance, obtain alternative facility-specific thermal discharge limits (33 USC 1326). 
 
Dominion submitted a CWA Section 316(a) Demonstration for SPS to the Virginia State 
Water Control Board on September 1, 1977 (Ref. 4.4-1). Part I.C.16 of the current SPS 
VPDES permit (Appendix B) refers to this submittal, indicating that effluent limitations more 
stringent than the thermal limitations included in the permit are not necessary to assure the 
protection and propagation of a balanced indigenous community of shellfish, fish, and wildlife 
in the James River. The fact sheet that accompanies the permit provides the justification for 
the variance (Ref. 4.4-2, Section 21). 
 
Dominion concludes thta impacts from heat shock are small and no mitigtaion is warranted. 
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4.5 Groundwater Use Conflicts (Plants that Use > 100 gpm) 

 
NRC made groundwater use conflicts a Category 2 issue because it could not assign a single 
significance level (small, moderate, or large) to the issue and because, if there were 
moderate or large impacts, mitigation might be warranted. The effect of groundwater use on 
neighboring groundwater users would depend on the rate of withdrawal and the distance to 
neighboring wells (Ref. 4.0-1, Section 4.8.1.1). Therefore, information to be ascertained 
includes: (1) SPS groundwater withdrawal rate (whether greater than 100 gpm), (2) distance 
to neighboring well(s), and (3) impact on the neighboring well(s). 
 
As described in Section 3.1.2.2 and illustrated in Table 3-2, SPS used an average of 
221 gallons per minute (gpm) of groundwater from 1992 through 1999; thus, this issue is 
applicable to SPS. The closest wells to the site are 1.0 miles north of the site boundary at the 
wildlife management area and 0.6 mile southwest of the site at a Drewry Point vacation 
cottage. Because the purpose of these wells is to supply domestic water for use at a wildlife 
management area and a vacation cottage, the water demand at each location should be 
minimal. The combined SPS/Gravel Neck combustion turbines facilities are permitted to 
remove groundwater at a rate of 294 gpm (Ref. 4.5-1). The onsite wells capable of the 
greatest yield are wells B, C, and E (Refs. 4.5-2 to 4.5-9). Well B is the one most used for 
production purposes and is the closest to the center of the SPS property. Data from well B 
were used to calculate the drawdown created by well E and the Construction Site Well. Using 
the data from well B, the well with the greatest yields, introduces additional conservatism in 
the calculations. Drawdown for well E and the Construction Site Well would not be as 
extensive as for well B. Well E is closest to Drewry Point, and the Construction Site Well is 
closest to the Hog Island Wildlife Management Area. 
 
No pump tests have been performed on the site wells, other than specific capacity tests 
performed after well installation to determine maximum well yields. Therefore, in order to 
determine potential offsite impacts, two different kinds of well data and a computer model 
were used. The well data in Table 4-3 were collected from various sources (Refs. 4.5-10; 
4.5-11 and 4.5-12) to supplement the data from the specific capacity test performed on 
well B. Data were assigned to the model, based on several assumptions. An average 
transmissivity for the area was used in the calculations, while a small storage coefficient 
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within the accepted range for a confined aquifer was used. The data were input into a 
computer program containing the Theis equation. The drawdown was then calculated at the 
property boundary and the offsite well locations. 
 
The Construction Site Well is located approximately 4,200 feet (0.6 mile plus 1,050 feet from 
the Construction Site Well to the property boundary) from the wildlife management area well. 
Well E is located approximately 1.23 miles (1 mile from the offsite well to the property 
boundary plus 1,200 feet to well E) from the Drewry Point cottage. 
 
Based on the conservative pumping rate of the permitted withdrawal amount of 294 gpm 
(conservative because no site well is capable of pumping at that rate) at the Construction Site 
Well, the drawdown at the property boundary to the north is less than 3.8 feet. The projected 
drawdown at the wildlife management area well (4,200 feet from the Construction Site Well) 
would be less than 1.4 feet. The conservative pumping rate used in the model is higher than 
the highest annual average withdrawal rate from 1992 to 1999. The 8-year withdrawal 
average from 1992 to 1999 for wells at the SPS facility is approximately 221 gpm. A pumping 
rate of 220 gpm at the Construction Site Well would result in a drawdown of the 
potentiometric surface of approximately 2.8 feet at the property boundary and less than 1 foot 
at 4,200 feet from the Construction Site Well. The maximum yield of any SPS well is 220 
gpm. 
 
Based on the conservative pumping rate of 294 gpm at well E, the drawdown at the property 
boundary to the southwest is approximately 3.5 feet. The projected drawdown at the Drewry 
Point cottage (1.2 miles from well E) would be less than 0.5 feet. The 8-year withdrawal 
average from 1992 to 1999 from wells at the SPS facility is approximately 221 gpm. The 
drawdown at the property boundary, based on a rate of 220 gpm, would be approximately 
2.8 feet. The drawdown at the offsite well would be approximately 0.5 feet. 
 
The SPS facility is located in an area isolated by the James River, the Hog Island Wildlife 
Management Area to the north and south, and the Chippokes Plantation State Park to the 
southwest. The remoteness of the facility ensures both limited development in the area and 
limited use of groundwater as a source of water. The offsite wells are located in fairly remote 
areas and are capable of relatively small yields (35 gpm). The small amount of projected 
drawdown at the two closest offsite locations would not significantly impact these wells. 
 
Therefore, the impact to groundwater resources in the area would be small and mitigation is 
not warranted. 
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4.6 Groundwater Use Conflicts (Plants Using Cooling Towers Withdrawing 
Makeup 
Water from a Small River) 

 
The issue of groundwater use conflicts does not apply to SPS because the plant does not use 
cooling towers or cooling ponds. As Section 3.1.2 describes, SPS uses a once-through 
cooling system. 
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4.7 Groundwater Use Conflicts (Plants Using Ranney Wells) 

 
The issue of groundwater use conflicts does not apply to SPS because the plant does not use 
Ranney wells. As Section 3.1.2 describes, SPS uses a once-through cooling system. 
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4.8 Degradation of Groundwater Quality 

 
The issue of groundwater degradation does not apply to SPS because the plant does not use 
cooling ponds. As Section 3.1.2 describes, SPS uses a once-through cooling system. 
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4.9 Impacts of Refurbishment on Terrestrial Resources 

 
NRC made impacts to terrestrial resources from refurbishment a Category 2 issue because 
the significance of ecological impacts cannot be determined without considering site- and 
project-specific details (Ref. 4.0-1, Section 3.6). Aspects of the site project to be ascertained 
are: (1) the identification of important ecological resources; (2) the nature of refurbishment 
activities; and (3) the extent of impact to plant and animal habitats. 
 
The issue of impacts of refurbishment on terrestrial resources is not applicable to SPS 
because, as discussed in Section 3.2, Dominion has no plans for refurbishment or other 
license-renewal-related construction activities at SPS. 
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4.10 Threatened or Endangered Species 

 
NRC made impacts to threatened and endangered species a Category 2 issue because the 
status of many species is being reviewed; site-specific assessment is required to determine 
whether any identified species could be affected by refurbishment activities or continued 
facility operations through the renewal period. In addition, compliance with the Endangered 
Species Act requires consultation with the appropriate federal agency (Ref. 4.0-1, 
Sections 3.9 and 4.1). 
 
Section 2.2 of this Environmental Report describes aquatic communities of the lower James 
River in the vicinity of SPS. Section 2.4 discusses ecological habitats at SPS and along 
associated transmission lines. Section 2.5 discusses terrestrial and aquatic species that 
occur or may occur at SPS and along associated transmission lines, and that have special 
status (i.e., Federal or State threatened or endangered). 
 
With the exception of the bald eagle, Dominion is not aware of any endangered or threatened 
terrestrial species at SPS or along the associated transmission lines. Current operations of 
SPS and transmission line maintenance procedures do not adversely affect any terrestrial 
habitat (see Section 2.4). Furthermore, plant operations and transmission line maintenance 
procedures are not expected to significantly change during the license renewal period. 
 
Therefore, no adverse impacts to endangered or threatened terrestrial species from current 
or future operations of SPS are expected. In addition, as discussed in Section 3.2, Dominion 
has no plans to conduct refurbishment or construction activities at SPS during the license 
renewal period. Therefore, there would be no refurbishment-related impacts to endangered 
or threatened terrestrial species, and no further analysis of refurbishment- related impacts is 
applicable. 
 
As part of its Clean Water Act Section 316(b) Demonstration, Dominion conducted extensive 
surveys of fish in the lower James River in the vicinity of SPS over a 9-year period 
(1970-1978). No Federally listed species were collected in these surveys (see Section 2.5). 
Small numbers of Atlantic sturgeon (currently a candidate for Federal listing) were collected in 
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monthly otter trawl samples designed to characterize the fish populations of the "shelf" zone, 
the area adjacent to the main channel of the James River near SPS (Ref. 4.2-2, Tables 11 
and 12). No Atlantic sturgeon were observed in screenwash samples collected during a 
1974-1978 study of impingement at SPS (Ref. 4.2-2, Tables 22 and 23) and none have been 
observed in screenwash collections since 1978. The likelihood of Atlantic sturgeon being 
impinged at the SPS intakes over the license renewal term is very low, because they are 
strong swimmers as adults and prefer deeper, main-channel waters. Based on the 
Section 316(b) Demonstration and subsequent operating experience, this species is not 
especially vulnerable to impingement at SPS. Further, the Ristroph travelling screens at SPS 
minimize impingement mortality, with survival rates higher than 90 percent for most species 
(Ref. 4.2-2, pg. 85). 
 
No Atlantic sturgeon eggs or larvae were collected in a 1976-1978 study of entrainment at 
SPS (Ref. 4.2-2, Table 26). It is conceivable that small numbers of Atlantic sturgeon eggs 
and/or larvae could be entrained over the license renewal term. However, given the spawning 
habitat preferences and reproductive biology of the species, the likelihood is small. Atlantic 
sturgeon ascend rivers along the Atlantic coast to spawn in fresh water, generally between 
the freshwater-salt water interface and the Fall Line. Sturgeon spawn in the main channel of 
large rivers like the James, frequently at bends in the river where the current is strong and the 
substrate is hard-packed and swept clean of silt. Because sturgeon eggs are demersal 
(heavier than water) and adhesive, they are not likely to float downstream and into the intakes 
of SPS. Sturgeon eggs tend to sink to the bottom of river channels and adhere to rocks, logs, 
and submerged aquatic vegetation. Based on the 316(b) Demonstration and the biology of 
the species, the Atlantic sturgeon is not especially vulnerable to entrainment at SPS. Any 
impacts to Atlantic sturgeon from entrainment would be small, and would be at the level of the 
individual egg or larvae rather than the population. 
 
Dominion has limited its evaluation of potential impacts to threatened or endangered aquatic 
species to those that might be present in the James River in the vicinity of SPS and that could 
be affected by withdrawal or discharge of James River water used for condenser cooling. 
Other threatened or endangered aquatic species might be present in water bodies (streams, 
ponds, and wetlands) crossed by SPS transmission line corridors. However, Dominion is 
planning no refurbishment or other license-renewal-related construction activities and is not 
aware of any SPS operational or maintenance practices that could affect aquatic species in 
these water bodies. Therefore, consistent with 10 CFR 51, Dominion has identified 
threatened and endangered species that might be present in transmission corridor water 
bodies (Section 2.5), but assumes that any such species would not be affected by continued 
operation of SPS through the license renewal period. 
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Dominion has corresponded with the U.S. Fish and Wildlife Service, National Marine 
Fisheries Service, and Virginia Department of Game & Inland Fisheries. See Section 9.1.2 
for discussion of threatened and endangered species consultation and Appendix C for 
correspondence. 
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4.11 Air Quality During Refurbishment 

 
NRC made impacts to air quality during refurbishment a Category 2 issue because vehicle 
exhaust emissions could be cause for some concern; a general conclusion about the 
significance of the potential impact could not be drawn without considering the compliance 
status of each site and the number of workers expected to be employed during the outage 
(Ref. 4.0-1, Section 3.3). Information needed would include: (1) the attainment status of the 
plant-site area, and (2) the number of additional vehicles as a result of refurbishment 
activities. 
 
Air quality during refurbishment is not applicable to SPS because, as discussed in 
Section 3.2, Dominion has no plans for refurbishment at SPS. 
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4.12 Microbiological Organisms 

 
NRC designated impacts on public health from thermophilic organisms a Category 2 issue, 
because NRC did not have sufficient data available for facilities using cooling ponds, lakes, or 
canals that discharge to small rivers. Information to be determined includes: (1) whether the 
plant discharges to a small river, and (2) whether discharge characteristics (particularly 
temperature) are conducive to the survival of thermophilic organisms in public waters. 
This issue is not applicable to SPS because SPS discharges to the James River, which at the 
location of SPS, is categorized as an estuary (Ref. 4.0-1, Table 5-13). 
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4.13 Electric Shock from Transmission-Line-Induced Currents 

 
NRC made impacts of electric shock from transmission lines a Category 2 issue, because 
without a review of each plant’s transmission line conformance with the National Electrical 
Safety Code® (NESC®) (Ref. 4.13-1) criteria, NRC could not determine the significance of 
the electric shock potential. The GEIS states that the transmission lines of concern are those 
between the plant switchyard and its connection with the existing transmission system 
(Ref. 4.0-1, Section 4.5, pg. 4-59). 
 
Information to be ascertained includes: (1) change in line use and voltage since last analysis, 
(2) conformance with NESC® standards, and (3) potential change in land use along 
transmission lines since initial NEPA review. No NRC or NEPA analysis has been conducted 
of the SPS transmission lines’ induced current hazard (although induced current was 
considered when the lines were designed). Therefore, this section addresses only the 
second analytical element: conformance with NESC® standards. 
 
Objects located near transmission lines can become electrically charged due to the effect of 
what is commonly called "static electricity," but is more precisely termed "an electrostatic 
field." This charge results in a current that flows through the object to the ground. The 
current is called "induced" because there is no direct connection between the line and the 
object. The induced current can also flow to the ground through the body of a person who 
touches the object. An object that is particularly well insulated from the ground, such as a car 
on rubber tires, can actually store an electrical charge, becoming what is called "capacitively 
charged." A person standing on the ground and touching the car receives an electric shock 
due to the sudden discharge of the capacitive charge through the person’s body to the 
ground. The intensity of the shock depends on several factors, including: 
• the strength of the electrostatic field which, in turn, depends on the voltage of the 
transmission line 
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• the height of the line above the ground 
• the size of the object on the ground. 
 
In 1977, the NESC® adopted a provision that describes how to establish minimum vertical 
clearances to the ground for electric lines having voltages exceeding 98 kilovolt (kV) 
alternating current to ground1. The clearance must limit the induced current2 due to 
electrostatic effects to 5 milliamperes if the largest anticipated truck, vehicle, or equipment 
were short-circuited to ground. The NESC® chose this limit as being protective of the health 
of a person who wears a heart pacemaker. By way of comparison, the setting of ground fault 
circuit interrupters used in residential wiring (special breakers for outside circuits or those 
with outlets around water pipes) is 6 milliamperes; the shock that one feels on a dry day after 
walking on a carpet or sliding across a car seat and touching an object is the result of 
approximately 3 milliamperes of current. 
 
As described in Section 3.1.3, there are six 230-kV lines and three 500-kV lines that 
distribute power from SPS to the Dominion grid. These nine lines were installed between 
1960 and 1972, before the 5-milliampere provision was first introduced into the NESC® in 
1977. In addition, there are two 230-kV lines completely on SPS property that send power 
from the combustion turbines at Gravel Neck to the SPS switchyard. This analysis does not 
include the Gravel Neck lines, because their operation is independent of SPS operation. 
 
Dominion’s analysis of the transmission lines first identified the limiting case for each of the 
nine transmission lines. The limiting case is the configuration along each transmission line 
where the potential for current-induced shock would be greatest. Finding the limiting-case 
configuration involved two considerations. First, Dominion minimized the amount of 
right-of-way required by running the various lines along the same rights-of-way wherever 
possible, including using the rights-of-way used by lines from other plants. The existence of 
multiple SPS lines at one place could cause a location with otherwise less potential for shock 
to become the limiting case. Second, the various lines use a variety of tower designs, 
resulting in different ground clearances along a given line. Therefore, it became necessary 
for Dominion to examine ground clearance and multiple lines to determine the limiting case. 
 
Once the case was identified, Dominion calculated the electrostatic field strength for each 
transmission line, and then calculated the induced current, as described below. 
Dominion calculated field strength and induced current using a computer code called 
ENG01814. This code was developed by Cincinnati Gas & Electric Company and has been 
used at Dominion since 1978. The results of this computer program have been field-verified 
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through actual electric field measurements under energized transmission lines. The input 
parameters for this code included the design features of the limiting-case scenario for each 
transmission line, the NESC® requirement that line sag be determined at 120°F conductor 
temperature, and the maximum vehicle size under the lines as a tractor-trailer 55 feet long, 
8.2 feet wide, and an average of 11.8 feet high. Dominion calculated the 120°F clearance 
based on design clearances. 
 
The analysis determined that four of the nine transmission lines have the capacity to induce 
enough charge in a vehicle parked beneath the lines to result in as much as 5.068 
milliamperes of short-circuit discharge current. Although these lines marginally exceed the 
NESC® limit, all the SPS transmission lines were installed prior to the requirements of the 
1977 edition of the NESC®. Therefore, the provisions of the NESC® for preventing electric 
shock from induced current are not applicable. The results for each transmission line are 
provided in Table 4-4. 
 
Given the very slight (about 1 percent) exceedance of the NESC® limit and the 
industry-standard 6-milliampere setting of ground fault circuit interrupters, Dominion’s 
assessment under 10 CFR 51 concludes that electric shock is of small significance for the 
SPS transmission lines. This conclusion would remain valid into the future if there are no 
changes in line use, voltage, current, and maintenance practices and no changes in land use 
under the lines – conditions over which Dominion has control. Dominion surveillance and 
maintenance procedures (see Section 3.1.3) provide assurance that design ground 
clearances will not change. Due to the small significance of the issue, mitigation measures 
are not warranted. 
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4.14 Housing Impacts 

 
NRC made housing impacts a Category 2 issue, because impact magnitude depends on 
local conditions that the NRC could not predict for all plants at the time of GEIS publication 
(Ref. 4.0-1, Section 3.7.2). Local conditions to be ascertained are: (1) population 
categorization as low, medium, or high, and (2) applicability of growth control measures. 
 
Refurbishment activities and continued operations could result in housing impacts due to 
increased staffing. As described in Section 3.2, Dominion does not plan to perform 
refurbishment. Dominion concludes that there would be no refurbishment-related impacts to 
area housing and no analysis is therefore required. Accordingly, the following discussion 
focuses on impacts of continued operations on local housing availability. 
 
As described in Section 2.6, SPS is located in a high population area. As noted in 
Section 2.9, the area of interest is not subject to growth control measures that limit housing 
development. In 10 CFR 51, Subpart A, Appendix B, Table B-1, NRC concluded that impacts 
to housing are expected to be of small significance at plants located in "high" population 
areas where growth control measures are not in effect. Therefore, Dominion expects housing 
impacts to be small. 
 
This conclusion is supported by the following site-specific housing analysis. The maximum 
impact to area housing is calculated using the following assumptions: (1) all direct and 
indirect jobs would be filled by in-migrating residents; (2) the residential distribution of new 
residents would be similar to current worker distribution; and (3) each new job created (direct 
and indirect) represents one housing unit. As described in Section 3.4, approximately 
60 percent of the SPS employees reside in Isle of Wight, James City, and Surry Counties or 
the City of Newport News. Therefore, the focus of the housing impact analysis is on these 
areas. As also discussed in Section 3.4, Dominion’s conservative estimate of 60 license 
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renewal employees could generate the demand for 114 housing units (60 direct and 54 
indirect jobs). If it is assumed that 60 percent of the 114 new workers would locate in the four 
areas, consistent with current employee trends, approximately 68 housing units would be 
required in Newport News and Isle of Wight, James City, and Surry Counties. In an area 
which has a population of more than 1.5 million, this demand would not create a discernible 
change in housing availability, rental rates or housing values, or spur housing construction or 
conversion. Dominion concludes that impacts to housing availability resulting from 
plant-related population growth would be small and would not warrant mitigation. 
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4.15 Public Utilities: Public Water Supply Availability 

 
NRC made public utility impacts a Category 2 issue because an increased problem with 
water availability, resulting from pre-existing water shortages, could occur in conjunction with 
plant demand and plant-related population growth (Ref. 4.0-1, Section 4.7.3.5). Local 
information needed would include: (1) a description of water shortages experienced in the 
area, and (2) an assessment of the public water supply system’s available capacity. 
 
The NRC’s analysis of impacts to the public water supply system considered both plant 
demand and plant-related population growth demands on local water resources. Section 3.4 
describes potential population increases, and Section 2.6 describes the distribution of that 
population in the area associated with license renewal activities at SPS. Section 2.10.1 
describes the public water supply systems potentially affected by license renewal activities, 
their permitted capacities, and current demands. SPS does not use water from a municipal 
system; therefore, Dominion does not expect SPS to have an effect on local water supplies. 
As discussed in Section 3.2, no refurbishment is planned for SPS and no refurbishment 
impacts are therefore expected. 
 
The impact to the local water supply systems resulting from plant-related population growth 
can be determined by calculating the amount of water that would be required by these 
individuals. The average American uses between 50 and 80 gallons per day for personal use 
(Ref. 4.15-1, pg. 2). As described in Section 3.4, Dominion’s conservative estimate of 60 
license renewal employees could generate a total of 114 new jobs, which could result in a 
population increase of 307 in the area (114 jobs multiplied by 2.69, which is the average 
number of persons per household in the area [Ref. 4.15-2]). Using this consumption rate, the 
plant-related population increase would require an additional 24,560 gallons per day (307 
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people multiplied by 80 gallons per day). If it is assumed that this increase is distributed 
across the four potentially affected communities, consistent with current employee trends, the 
increase in water demand would represent an insignificant percentage of capacity for the 
water supply systems in these communities. (See Section 2.10.1 for a discussion of the 
current capacities of these systems.) Dominion concludes that impacts resulting from 
plant-related population growth to public water supplies would be small, requiring no 
additional capacity and not warranting mitigation. 
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4.16 Education Impacts from Refurbishment 

 
NRC made impacts to education a Category 2 issue because site- and project-specific 
factors determine the significance of impacts (Ref. 4.0-1, Section 3.7.4.2). Local factors to be 
ascer tained include: (1) project-related enrollment increases, and (2) status of the 
student/teacher ratio. 
 
This issue is not applicable to SPS because, as Section 3.2 discusses, Dominion has no 
plans for refurbishment at SPS. 
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4.17 Offsite Land Use 
4.17.1 Refurbishment 

 
NRC made impacts to offsite land use as a result of refurbishment activities a Category 2 
issue because land-use changes could be considered beneficial by some community 
members and adverse by others. Local conditions to be ascer tained include: 
(1) plant-related population growth, (2) patterns of residential and commercial development, 
and (3) proximity to an urban area with a population of at least 100,000. 
 
This issue is not applicable to SPS because, as Section 3.2 discusses, Dominion has no 
plans for refurbishment at SPS. 
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4.17.2 License Renewal Term 

 
NRC made impacts to offsite land use during the license renewal term a Category 2 issue, 
because land-use changes may be perceived as beneficial by some community members 
and adverse by others. Therefore, NRC could not assess the potential significance of 
site-specific offsite land-use impacts (Ref. 4.0-1, Section 4.7.4.1). Site-specific factors to 
consider in an assessment of new tax-driven land-use impacts include: (1) the size of 
plant-related population growth compared to the area’s total population, (2) the size of the 
plant’s tax payments relative to the community’s total revenue, (3) the nature of the 
community’s existing land-use pattern, and (4) the extent to which the community already 
has public services in place to support and guide development. 
 
The GEIS presents an analysis of offsite land use for the renewal term that is characterized 
by two components: population-driven and tax-driven impacts (Ref. 4.0-1, Section 4.7.4.1). 
Based on the GEIS case-study analysis, NRC concludes that all new population-driven 
land-use changes during the license renewal term at all nuclear plants would be small. 
Population growth caused by license renewal would represent a much smaller "percentage 
of the local areas" total population than the percentage presented by operations-related 
growth (Ref. 4.0-1, Section 4.7.4.2). 
 
Tax-Revenue-Related Impacts 
NRC has determined that the significance of tax payments as a source of local government 
revenue would be large if the payments are greater than 20 percent of revenue (Ref. 4.0-1, 
Section 4.7.2.1). 



Surry Power Station, Units 1 and 2 
Application for Renewed Operating Licenses 
Chapter 4 Appendix E - Environmental Report 
Page 4-31 
NRC defined the magnitude of land-use changes as follows (Ref. 4.0-1, Section 4.7.4): 
• Small - very little new development and minimal changes to an area’s land-use pattern 
• Moderate - considerable new development and some changes to land-use pattern 
• Large - large-scale new development and major changes in land-use pattern. 
 
NRC further determined that, if a plant’s tax payments are projected to be a dominant 
source of a community’s total revenue (i.e., greater than 20 percent of revenue), new 
tax-driven land-use changes would be large. 
 
Table 2-4 provides a comparison of total tax payments made by Dominion to Surry County 
and the County’s operating budget. For the 4-year period from 1995 through 1998, 
Dominion’s tax payments to Surry County represented approximately 76 percent of the 
County’s total annual property tax revenue and approximately 50 percent of Surry County’s 
annual operating budget. Using NRC’s criteria, Dominion’s tax payments are of large 
significance to Surry County. For the reasons presented below, however, Dominion does 
not anticipate large land-use changes as a result of these tax revenues. 
 
As described in Section 3.2, Dominion does not anticipate refurbishment or construction 
during the license renewal period. Therefore, Dominion does not anticipate any increase in 
the assessed value of SPS due to refurbishment-related improvements nor any related 
tax-increase-driven changes to offsite land use and development patterns. 
 
SPS has been, and would probably continue to be, the dominant source of tax revenue for 
Surry County. However, despite having this income source since plant construction in 1972, 
Surry County has not experienced large land-use changes. The SPS environs have 
remained largely rural, county population growth rates after SPS construction have been 
minimal, and county planners are not projecting large changes (Ref. 4.17-1). Dominion 
believes continued operation of SPS would be important to maintaining the current level of 
development and public services, and does not anticipate plant-induced changes to local 
land-use and development patterns as a result of license renewal. 
 
Conclusion 
Dominion views the continued operation of SPS as a significant benefit to Surry County 
through direct and indirect salaries and tax contributions to the county’s economy. Because 
population growth related to the license renewal of SPS is expected to be relatively small 
and there would be no new tax impacts to Surry County land use, Dominion concludes that 
renewal of SPS’s licenses would have a continued beneficial impact on Surry County. 
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4.18 Transportation 

 
NRC made impacts to transportation a Category 2 issue, because impact significance is 
determined primarily by road conditions existing at the time of the project, which NRC could 
not forecast for all facilities (Ref. 4.0-1, Section 3.7.4.2). Local road conditions to be 
ascertained are: (1) level of service conditions, and (2) incremental increase in traffic 
associated with refurbishment activities and license renewal staff. 
 
As described in Section 3.2, no refurbishment is planned and no refurbishment impacts to 
local transportation are therefore anticipated. As noted in Section 2.10.2, access to SPS is 
via state route 650, which carries a level of service (LOS) designation of "A". GEIS 
Section 3.7.4.2 (Ref. 4.0-1) concluded that impacts to roads with an LOS designation of "A" 
are small, because the operation of individual users is not substantially affected by the 
presence of other users. At this level, no delays occur and no improvements are needed. 
 
Although GEIS (Ref. 4.0-1, Section 3.7.4.2) states that an LOS designation of "C" is 
associated with moderate impacts and upgrades of the roadway or control system may be 
required, the Virginia Department of Transportation considers that the addition of 60 
additional cars daily on State Highways 650 and 10 (which has an LOS of "C" in the vicinity of 
SPS) would not affect the roads’ LOS or their operational condition (Ref. 4.18-1) and no 
improvements are needed. 
 
Dominion’s SPS workforce includes 879 permanent and 70 to 100 contract and matrixed 
employees. One to two times a year, as many as 700 additional workers join the permanent 
workforce during periodic refueling. Dominion’s conservative projection of 60 additional 
employees associated with license renewal for SPS represents a less than 7 percent 
increase in the current number of employees and an even smaller percentage of employees 
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present onsite during periodic refueling. Given these employment projections and the LOS 
designation of "A" for the access road to SPS, and "C" for a highway near SPS, it is consistent 
with the GEIS to conclude that impacts to transportation would be small and mitigative 
measures would be unwarranted. 
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4.19 Historic and Archaeological Resources 

 
NRC made impacts to historic and archaeological resources a Category 2 issue because 
determinations of impacts to historic and archaeological resources are site-specific in nature, 
and the National Historic Preservation Act mandates that impacts must be determined 
through consultation with the State Historic Preservation Officer (SHPO) (Ref. 4.0-1, 
Section 4.7.7.3). 
 
Dominion does not plan any land-disturbing refurbishment activities and no 
refurbishment-related impacts are therefore anticipated. As described in Section 2.13, no 
known archaeological or historic sites of significance were threatened during SPS’s 
construction in the 1970s. Transmission line rights-of-way have been categorized. No known 
archaeological or historic sites of significance have been identified; therefore, continued use 
of transmission lines and rights-of-way is projected to cause little or no impact. Dominion 
has corresponded with the SHPO by letter dated April 12, 2000, and is awaiting agency 
response. See Section 9.1.4 and Appendix D for correspondence. 
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4.20 Severe Accident Mitigation Alternatives (SAMAs) 

 
The term "accident" in the current context refers to any unintentional event (i.e., outside the 
normal or expected plant operational parameters) that results in the release or the potential 
for release of radioactive material to the environment. Generally, NRC categorizes accidents 
as "design-basis" or "severe." Design-basis accidents are those for which the risk is great 
enough that an applicant is required to design and construct a plant to prevent unacceptable 
accident consequences. Severe accidents are those considered too unlikely to warrant 
design controls. 
 
Historically, NRC has not included in its environmental impact statements or environmental 
assessments any analysis of alternative ways to mitigate the environmental impact of severe 
accidents. A 1989 court decision ruled that, in the absence of an NRC finding that severe 
accidents are remote and speculative, severe accident mitigation alternatives (SAMAs) 
should be considered in the NEPA analysis (Limerick Ecology Action v. NRC, 869 F.d 719 [3rd 
Cir. 1989]). For most plants, including SPS, license renewal is the first licensing action that 
would necessitate consideration of SAMAs. 
 
The NRC concluded in its generic license renewal rulemaking that the unmitigated 
environmental impacts from severe accidents meet the Category 1 criteria. However, NRC 
made consideration of mitigation alternatives a Category 2 issue because ongoing regulatory 
programs related to mitigation (i.e., Individual Plant Examination [IPE] and Accident 
Management) were not complete for all plants. Because these programs have identified plant 
programmatic and procedural improvements (and, in a few cases, minor modifications) as 
cost-effective in reducing severe accident risk and consequences, NRC thought it premature 
to draw a generic conclusion as to whether severe accident mitigation would be required for 
license renewal. Site-specific information to be presented in the environmental report 
includes: (1) potential SAMAs; (2) benefits and costs of implementing potential SAMAs; and 
(3) sensitivity of analysis to changes in key underlying assumptions. 
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The overall approach taken in this SAMA analysis includes the following steps: 
• Establish the base case - Use NUREG/BR-0184 (Ref. 4.20-1, Chapter 5) to evaluate severe 
accident impacts. Include offsite exposure cost; offsite economic cost; onsite exposure 
cost; onsite economic cost, including both cleanup and decommissioning; and 
replacement power. 
• Identify potential SAMAs from sources such as NRC, industry documentation that 
discusses potential plant improvements, plant-specific sources such as the SPS IPE, and 
Individual Plant Examination – External Events (IPEEE), as well as insight provided by 
SPS’s probabilistic risk assessment (PRA) staff. 
• Qualitatively screen potential SAMAs. Eliminate obviously non-viable candidates, based on 
objective screening criteria. 
• Perform benefit/cost evaluations for remaining SAMAs. Calculate the net value of 
implementing each remaining SAMA by subtracting the cost of implementing each SAMA 
from the benefit of each SAMA (averted offsite exposure and economic costs, as well as 
onsite exposure and economic costs). 
• Identify any SAMAs having positive net values. 
The SPS SAMA analysis is presented in the following sections and in Appendix G, providing 
a detailed discussion of the process presented above. 
 
4.20.1 Establishing the Base Case 
The purpose of establishing the base case is to provide the baseline for determining risk 
reductions that would be attributable to the implementation of potential SAMAs. This severe 
accident risk, based on the SPS PRA model, is evaluated in terms of dollars by using PRA 
analysis techniques. This analysis includes three levels. The first two levels are defined as 
follows: level 1 determines core damage frequencies based on system analyses and 
human-factor evaluations; and level 2 determines the physical and chemical phenomena 
that affect the performance of the containment and other radiological release mitigation 
features to quantify accident behavior and release of fission products to the environment. 
The primary source of data relating to the levels 1 and 2 analyses is the SPS PRA model. 
 
Using the results of these analyses, the next step is to perform a level 3 PRA analysis, which 
calculates the hypothetical impacts of severe accidents on the surrounding environment and 
members of the public. The level 3 analysis was performed using the Melcor Accident 
Consequence Code System (MACCS2). MACCS2 simulates the impact of severe accidents 
at nuclear power plants on the surrounding environment. The MACCS2 computer code is 
used for determining the offsite impacts for the level 3 analysis, whereas the magnitude of 
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the onsite impacts (in terms of clean-up and decontamination costs and occupational dose) 
are based on information provided in NUREG/BR-0184 (Ref. 4.20-1). 
 
The principal phenomena analyzed are: atmospheric transport of radionuclides; mitigative 
actions (i.e., evacuation, condemnation of contaminated crops and milk) based on dose 
projection; dose accumulation by a number of pathways, including food and water ingestion; 
and economic costs. Input for the level 3 analysis includes the SPS core radionuclide 
inventory, source terms from the PRA model, site meteorological data, projected population 
distribution (within a 50-mile radius) for the year 2030, emergency response evacuation 
modeling, and economic data. 
 
4.20.1.1 Offsite Exposure Costs 
The level 3 base case analysis shows an annual avoided offsite exposure risk of 
18.2118 person-rem (Ref. 4.20-2). This calculated value is converted to a 
monetary equivalent (dollars) via application of the NRC’s conversion factor of 
$2,000 per person-rem (Ref. 4.20-3 and Appendix G). This dollar amount is then 
discounted to present value using NRC methodology (Ref. 4.20-1): 

 
Using a 20-year period for remaining plant life and a 7 percent discount rate 
results in the monetary equivalent value of offsite exposure costs of $392,024 
(Table 4-5). 
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4.20.1.2 Offsite Economic Costs 
The level 3 analysis shows an annual offsite economic risk of $39,585 (Ref. 4.20-2 
and Table 4-5). Calculated values of offsite economic costs caused by severe 
accidents are also discounted to present value. Discounting is performed in the 
same manner as for the public health risks in accordance with NRC methodology. 

 
The resulting monetary equivalent of offsite economic costs is $426,048, as 
presented in Table 4-5. 
 
4.20.1.3 Onsite Exposure Costs 
Values for occupational exposure from severe accidents are not derived from the 
PRA model, but are instead obtained from information published by the NRC 
(Ref. 4.20-1, Section 5.7.3). The values for occupational exposure consist of 
"immediate dose" and "long-term dose." The best-estimate value provided by the 
NRC for immediate occupational dose is 3,300 person-rem and for long-term 
occupational dose is 20,000 person-rem (over a 10-year clean-up period). The 
following equations are applied to these values to calculate monetary equivalents: 
 
Immediate Dose 
For a currently operating facility, NUREG/BR-0184 (Ref. 4.20-1, Section 5.7.3) 
recommends using the following methodology to calculate the immediate dose 
present value: 
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Long-Term Dose 
For a currently operating facility, NUREG/BR-0184 (Ref. 4.20-1, Section 5.7.3) 
recommends calculating the long-term dose present value using the following 
methodology: 
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Total Occupational Exposures 
As shown in Table 4-5, combining the immediate and long-term dose equations 
and using the numeric values given above, the long-term accident-related-onsite 
(occupational) exposure avoided (AOE) is: 
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4.20.1.4 Onsite Economic Costs 
Clean-up/Decontamination 
The total cost of clean-up and decontamination of a power reactor facility following 
a severe accident is estimated in NUREG/BR-0184 to be $1.5 × 109; this value is 
also adopted for these analyses. Considering a 10-year clean-up period, the 
present value of this cost is: 

 
Therefore, based upon the values previously assumed: 

 
This cost is integrated over the license term of the proposed extension as follows: 

 
Based upon the values previously assumed: 
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Replacement Power Costs 
Replacement power costs, URP, are an additional contributor to onsite costs. 
These are calculated in accordance with NUREG/BR-0184 (Ref. 4.20-1, 
Section 5.6.7.2.) Because replacement power will be needed for that time period 
following a severe accident for the remainder of the expected generating plant life, 
long-term power replacement calculations have been used. For a generic plant of 
910 MWe, the present value of replacement power is calculated as follows: 

 
The $1.2 × 108 value has no intrinsic meaning, but is a substitute for a string of 
non-constant replacement power costs that occur over the lifetime of a "generic" 
reactor after an event (Ref. 4.20-1, Section 5.7.6). This equation was developed 
per NUREG/BR-0184 for discount rates between 5 and 10 percent only. 
 
For discount rates between 1 and 5 percent, Ref. 4.20-1 indicates that a linear 
interpolation is appropriate between present values of $1.2 × 109 at 5 percent and 
$1.6 × 109 at 1 percent. For discount rates in this range, the following equation 
was used to perform the linear interpolation. 
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Again, this equation is only applicable in the range of discount rates from 5 to 
10 percent. NUREG/BR-0184 states that, for lower discount rates, linear 
interpolations for URP are recommended between $1.9 × 1010 at 1 percent and 
$1.2 × 1010 at 5 percent. Therefore, for the sensitivity analysis, which considers a 
3 percent discount rate, the following equation was used to perform this linear 
interpolation: 

 
SPS has a gross electrical output of 855.4 MWe and a net of 801 MWe, compared 
to the generic plant of 910 MWe. Therefore, the replacement power formula could 
be reduced by a factor of 0.94, but the generic formula will be conservatively used. 
 
Repair and Refurbishment 
Dominion has no plans for major repair/refurbishment following a severe accident; 
therefore, there is no contribution to averted onsite costs from this source. 
 
Total Onsite Economic Costs 
The total averted onsite economic cost is, therefore: 

 
4.20.2 SAMA Identification and Screening 
The list of potential enhancements was developed by reviewing industry documents from 
which reasonable ideas could be gleaned. In addition to the industry sources, plant-specific 
sources were also reviewed. The SPS IPE and IPEEE were examined to determine if there 
were any additional plant-specific improvements that had not been evaluated in those 
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documents. The SPS PRA staff also provided several plant-specific items that were 
included in the evaluation. Finally, the top 100 cutsets of the updated level 1 PRA were 
examined to identify the important contributors to plant risk (both plant equipment and 
operator actions). Shutdown-related improvements are not addressed explicitly. However, 
SAMAs that affect structures, systems, and components that may enhance mitigative 
functions during both at-power and shutdown conditions are addressed. 
 
The comprehensive set of sources considered in developing the SAMA list is as follows: 
• The SPS IPE submittal (only items not already evaluated and/or implemented during the 
IPE) (Ref. G.2.1 in Appendix G) 
• The Watts Bar Nuclear Plant Unit 1 PRA/IPE submittal (Ref. G.2.2 in Appendix G) 
• The Limerick severe accident mitigation design alternatives (SAMDA) cost estimate 
report (Ref. G.2.3 in Appendix G) 
• NUREG-1437 description of Limerick SAMDA (Ref. G.2.4 in Appendix G) 
• NUREG-1437 description of Comanche Peak SAMDA (Ref. G.2.5 in Appendix G) 
• Watts Bar SAMDA submittal (Ref. G.2.6 in Appendix G) 
• TVA response to NRC’s Request for Additional Information on the Watts Bar SAMDA 
submittal (Ref. G.2.7 in Appendix G) 
• Westinghouse AP600 SAMDA (Ref. G.2.8 in Appendix G) 
• Safety Assessment Consulting presentation by Wolfgang Werner at the NUREG-1560 
conference (Ref. G.2.9 in Appendix G) 
• NRC IPE Workshop - NUREG-1560 NRC Presentation (Ref. G.2.10 in Appendix G) 
• NUREG-0498, Supplement 1, Section 7 (Ref. G.2.11 in Appendix G) 
• NUREG/CR-5567, Pressurized Water Reactor (PWR) Dry Containment Issue 
Characterization (Ref. G.2.12 in Appendix G) 
• NUREG-1560, Volume 2, NRC Perspectives on the IPE Program (Ref. G.2.13 in 
Appendix G) 
• NUREG/CR-5630, PWR Dry Containment Parametric Studies (Ref. G.2.14 in 
Appendix G) 
• NUREG/CR-5575, Quantitative Analysis of Potential Performance Improvements for the 
Dry PWR Containment (Ref. G.2.15 in Appendix G) 
• CE System 80+ Submittal (Ref. G.2.16 in Appendix G) 
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• NUREG-1462, NRC Review of ABB/CE System 80+ Submittal (Ref. G.2.17 in 
Appendix G) 
• An ICONE paper by C. W. Forsberg, et al., on a core melt source reduction system 
(Ref. G.2.18 in Appendix G) 
• The SPS IPEEE submittal (only those items not already evaluated and/or implemented 
during the IPEEE) (Ref. G.2.19 in Appendix G) 
• Additional items from the SPS PRA staff or from review of the top 100 cutsets 
 
Although SPS is a Westinghouse design, all above documents were reviewed for potential 
SAMAs, even if they were not necessarily applicable to a Westinghouse plant. Those items 
not applicable to SPS were subsequently removed from the list. The containment 
performance improvement programs for boiling water reactors and ice condenser plants 
were not reviewed (and the NUREG-1560 portion of the containment performance 
improvement for these was not reviewed). Conceptual enhancement for which no specific 
details were available (e.g., "improve diesel reliability" or "improve procedures for loss of 
support systems") were not included, unless they were considered as vulnerabilities in the 
SPS IPE. 
 
The SAMAs that have been identified for consideration are presented in Table 1 in 
Appendix G. The list included a total of 160 items. 
 
4.20.2.1 Qualitative Screening of SAMAs 
The last two columns of Table 1 in Appendix G present the qualitative screening of 
the initial list. Items were eliminated from further evaluation based on one of the 
following criteria: 
• The SAMA was not applicable at SPS, either because the enhancement was 
only for boiling water reactors, the Westinghouse AP600 design, or PWR ice 
condenser containments, or it was a plant-specific enhancement that did not 
apply at SPS (Criterion A); or 
• The SAMA had already been implemented at SPS (or the SPS design met the 
intent of the SAMA) (Criterion B), or 
• The SAMA was related to a reactor coolant pump (RCP) seal vulnerability at 
many PWRs, stemming from charging pump dependency on Component 
Cooling Water (CCW). The SPS does not have this vulnerability because the 
charging pumps do not rely on CCW. However, other RCP seal loss-of-coolant 
accident (LOCA) improvements were still considered (Criterion C). 
 
Based on preliminary screening, 107 SAMAs were either eliminated or combined 
with other potential improvements, leaving 53 SAMAs subject to the benefit/cost 
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process. These improvements are listed in Table 4-6. The benefit/cost portion of 
Table 4-6 is described in Section 4.20.2.2. 
 
4.20.2.2 Benefit/Cost Analyses 
The final screening process involved identifying and eliminating those items 
whose cost exceeded their benefit. 
 
The SAMA benefit is evaluated in dollar terms by using PRA analysis techniques. 
This includes levels 1 and 2 results, using the SPS PRA model, and a level 3 
analysis, using the MACCS2 code (Ref. 4.20-4). 
 
The level 3 results are determined based on the grouped level 2 containment 
release frequencies, and encompass both onsite and offsite consequences. The 
onsite consequences are proportional to core damage, while the offsite 
consequences differ for each containment release category. The consequences 
include a radiation dose term (in person-rem) and a property loss (cost) term in 
dollars. As described in Section 4.20.1, the dose term is converted to dollars and 
added to the property losses for both onsite and offsite consequences. The 
reduction in the total potential cost of an accident by implementing a SAMA 
constitutes the benefit of that SAMA. This benefit is compared with the estimated 
cost of implementing the SAMA to determine the overall net value of implementing 
that SAMA. 
 
The maximum theoretical benefit (also called Maximum Attainable Benefit, or 
MAB) is based upon the elimination of all plant risk and equates to the previously 
calcuated base case risk. The costs associated with those SAMAs that involve 
major plant modifications may simply be compared with this benefit as a means of 
eliminating them from further consideration (e.g., a SAMA that would require 
construction of a large structure might be compared with the maximum attainable 
benefit). 
 
Staff experienced in estimating the cost of performing work at a nuclear power 
plant prepared all the SAMA cost analyses. The depth of analysis performed 
varied, depending on the magnitude of the expected benefit. Detailed cost 
estimating was performed only in those situations in which the expected benefit is 
significant. For all other SAMAs, order of magnitude estimates of the hardware 
modifications were sufficient. To account for uncertainty in the cost estimates, 
 
Table 4-6 shows that all of the SAMAs screened with a cost that was at least twice 
the calcualted benefit. Therefore, even if the cost estimates were to vary from the 
order of magnitude estimate, they would have to differ by at least a factor of two 
before becoming significant. The factor of two presented in Table 4-6 was 
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chosesn arbitrarily, but provided confidence that even when uncertaninties are 
considered, the conclusions would not change. If a SAMA involved a hardware 
modification, it was assumed that the cost would be at least $100,000. For the 
generation of a new procedure and its implementation, it was assumed that the 
cost would be at least $30,000. 
 
Benefit Calculations 
For each SAMA evaluation, a revised set of plant damage state frequencies was 
generated. Using the revised plant damage state frequencies, a revised level 3 
dollars-averted calculation was performed. The results are presented in Table 6 of 
Ref. 4.20-2. 
 
Each evaluation in Appendix G contains a description of the plant change that is 
represented by the case, a description of the changes that were made in the fault 
trees, event trees, and/or databases in the PRA to calculate the benefit. In 
addition, each case contains the summary results of the fault tree analysis for the 
case, in the form of improvement in core damage frequency and in offsite release 
frequency. The results of these benefit calculations are presented in Table 4-6. 
 
The PRA calculations of SAMA benefit are recognized to have some uncertainty 
around the mean frequencies used in the analyses. Some of the uncertainty is 
related to quantifiable uncertainty distributions of the data, while other stems from 
unquantifiable uncertainty in the PRA assumptions. To account for the possible 
uncertainty, rather than perform a quantitative uncertainty analysis, several 
sensitivity analyses on key input information were performed to bound the 
analysis. 
 
Cost Estimates 
The cost estimates were generally made as an order of magnitude approximation. 
For most of the SAMAs considered, the conservative cost estimates were 
sufficiently greater than the benefits calculated, such that no additional evaluation 
was required. The cost estimates were generated by SPS staff and are presented 
in Table 4-6. 
 
The benefits resulting from the bounding estimates presented in the benefit 
analysis are, in general, rather small. In most cases, the benefits are so small 
that it is obvious that the implementation costs would exceed the benefits, even 
without a detailed cost estimate. In many cases, plant staff judgment is applied in 
assessing whether the benefit approaches the expected implementation costs. 
Detailed cost estimating is only applied in those situations in which the benefit is 
significant and application of judgment would be questioned. 
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4.20.3 Conclusions 
As shown in Table 4-6, none of the SAMAs analyzed would be justified on a cost-benefit 
basis. In other words, none of the analyzed modifications would provide more benefits than 
they would cost. 
 
Dominion performed a sensitivity analysis by substituting a 3 percent discount rate for the 
7 percent discount rate used for the above analysis, as recommended in Ref. 4.20-1. This 
reduced discount rate takes into account the additional uncertainties (i.e., interest rate 
fluctuations) in predicting costs for activities that would take place several years in the future. 
The results of this sensitivity analysis are presented in Appendix G, and the results hold true 
for the range of discounts used in the sensitivity analysis. 
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TABLES 
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5.0 ASSESSMENT OF NEW AND SIGNIFICANT INFORMATION 
5.1 Discussion 

 
The U.S. Nuclear Regulatory Commission (NRC) licenses the operation of domestic nuclear 
power plants and provides for license renewal, requiring a license renewal application that 
includes an environmental report (10 CFR 54.23). NRC regulations, 10 CFR 51, prescribe 
the environmental report content and identify the specific analyses the applicant must 
perform. In an effort to make the environmental review focussed and efficient, NRC has 
resolved most of the environmental issues generically and only requires an applicant’s 
analysis of the remaining issues. 
 
While NRC regulations do not require an applicant’s environmental report to contain analyses 
of the impacts of those environmental issues that have been generically resolved (termed 
"Category 1") [10 CFR 51.53(c)(3)(i)], the regulations do require that an applicant identify any 
new and significant information of which the applicant is aware [10 CFR 51.53(c)(3)(iv)]. The 
purpose of this requirement is to alert the NRC staff to such information, so the staff can 
determine whether to seek the Commission’s approval to waive or suspend application of the 
rule with respect to the affected generic analysis. NRC has explicitly indicated, however, that 
an applicant is not required to perform a site-specific validation of conclusions NRC made for 
Category 1 issues in the Generic Environmental Impact Statement for License Renewal of 
Nuclear Plants (GEIS) (Ref. 5.1-1, page C9-13, Concern Number NEP.015) because the 
NRC has concluded that, in all cases, the impacts would be small. 
 
Dominion expects that new and significant information would include: 
• Information that identifies a significant environmental issue not covered in the GEIS and 
codified in the regulation, or 
• Information that was not covered in the GEIS analyses and that leads to an impact finding 
different from that codified in the regulation. 
 
NRC requires license renewal applicants to provide NRC with input, in the form of an 
environmental report, that NRC will use to meet National Environmental Policy Act (NEPA) 
requirements as they apply to license renewal (10 CFR 51.10). NEPA authorizes the Council 
on Environmental Quality (CEQ) to establish implementing regulations for federal agency 
use. CEQ guidance provides that federal agencies should prepare environmental impact 
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statements for actions that would significantly affect the environment (40 CFR 1502.3), focus 
on significant environmental issues (40 CFR 1502.1), and eliminate from detailed study 
issues that are not significant [40 CFR 1501.7(a)(3)]. The CEQ guidance includes a lengthy 
definition of "significantly" that requires consideration of the context of the action and the 
intensity or severity of the impact(s) (40 CFR 1508.27). Although NRC does not specifically 
define the term "significant", Dominion used the guidance available in CEQ regulations to 
establish significance. Based on this guidance and the definitions of small, moderate, and 
large impacts provided by NRC, Dominion expects that moderate or large impacts would be 
significant. Chapter 4 presents the NRC definitions of "moderate" and "large" impacts. 
 
Dominion implemented an assessment process for new and significant information during 
preparation of the license renewal application for Surry Power Station. The process was 
directed by the License Renewal Project Environmental Lead and included the following 
actions: (1) interviews with Dominion subject exper ts on information related to the 
conclusions in the GEIS as they relate to SPS, (2) review of documents related to 
environmental issues at SPS, (3) consultations with state and federal agencies to determine if 
the agencies had concerns not addressed in the GEIS, (4) a review of internal procedures for 
reporting to the NRC events that could have environmental impacts, and (5) credit for the 
oversight provided by inspections of plant facilities by state and federal regulatory agencies. 
 
As a result of this assessment, Dominion is aware of no new and significant information 
regarding the environmental impacts of Surry Power Station Units 1 and 2 license renewal. 
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6.0 SUMMARY OF LICENSE RENEWAL IMPACTS AND MITIGATING 
ACTIONS 
6.1 License Renewal Impacts 
Dominion has reviewed the environmental impacts of renewing the Surry Power Station Units 
1 and 2 (SPS) operating licenses and has concluded that all of the impacts would be small 
and would not require mitigation. This environmental report documents the basis for 
Dominion’s conclusion. Chapter 4 incorporates by reference U.S. Nuclear Regulatory 
Commission (NRC) findings for the 51 Category 1 issues that apply to SPS (Table 4-2). The 
rest of Chapter 4 analyzes Category 2 issues, all of which are either not applicable or have 
impacts that would be small. Table 6-1 identifies the impacts that SPS license renewal would 
have on resources associated with Category 2 issues. 
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6.2 Mitigation 

 
All impacts of license renewal are small and would not require mitigation. Current operations 
include mitigation activities that would continue during the term of the license renewal. 
Dominion performs routine mitigation and monitoring activities associated with environmental 
permits to ensure the safety of workers, the public, and the environment. These activities 
include the radiological environmental monitoring program, continuous emission monitoring, 
monitoring of aquatic biota that could be affected by SPS operation, effluent chemistry 
monitoring, and effluent toxicity testing. Dominion is monitoring its groundwater use to 
determine if it impacts any pre-existing users and will mitigate any impacts identified to 
pre-existing users. In addition, Dominion is developing a groundwater conservation and 
management plan that will be submitted to the Commonwealth in 2009. 
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6.3 Unavoidable Adverse Impacts 

 
This environmental report adopts by reference NRC findings for applicable Category 1 
issues, including discussions of any unavoidable adverse impacts (Table 4-2). Dominion 
examined 21 Category 2 issues and identified the following unavoidable adverse impacts of 
license renewal: 
• Some fish are impinged on the Ristroph traveling screens at the intake structures. Based 
on the results of the Clean Water Act 316(b) Demonstration (Ref. 6.3-1, pg. 8), 
approximately 94 percent of the fish captured on the screens are returned alive to the river. 
• Some larval fish and shellfish are entrained at the intake structures. When SPS is 
operating at full power, the eight circulating water pumps withdraw 1,680,000 gallons per 
minute of water from the James River for condenser cooling. This flow represents 
approximately 3 percent of the river flow at SPS associated with tidal movement, or the total 
volume of water that moves upriver with flood tides and downriver with ebb tides (Ref. 6.3-1, 
pg. 9). Based on studies conducted in the 1970s (Ref. 6.3-1, Sec. 8.0), the SPS cooling 
water intake has had no detectable impact upon fish populations in the vicinity of SPS. Two 
species with little or no commercial value, the bay anchovy and the naked goby, made up 
91 percent of all ichthyoplankton entrained from 1976 through 1978 (Ref. 6.3-1, pg. 97). 
Fluctuations in the abundance of these and other species were attributed to salinity 
differences between years. 
• For purposes of analysis, Dominion assumed that license renewal would require 60 
additional staff, although Dominion does not expect to need that many additional staff. The 
addition of 60 households to the three counties and one metropolitan area in which majority 
of current SPS workers reside would result in impacts to housing availability, transportation 
infrastructure, and public utilities that may be considered unavoidable and adverse, but are 
not significant. 



Surry Power Station, Units 1 and 2 
Application for Renewed Operating Licenses 
Appendix E - Environmental Report 
Page 6-4 
6.4 Irreversible and Irretrievable Resource Commitments 

 
The continued operation of SPS for the license renewal term would result in irreversible and 
irretrievable resource commitments, including the following: 
• nuclear fuel, which is burned in the reactors and converted to radioactive waste 
• the land required to dispose of spent nuclear fuel, low-level radioactive wastes generated as 
a result of plant operations, and sanitary wastes generated from normal industrial 
operations 
• elemental materials that would become radioactive 
• materials used for the normal industrial operations of the plant that cannot be recovered or 
recycled or that are consumed or reduced to unrecoverable forms. 
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6.5 Short-Term Use Versus Long-term Productivity of the Environment 

 
The current balance between short-term use and long-term productivity at the SPS site was 
basically set once the units began operating in the 1970s. The Surry Power Station Unit 1 
Final Environmental Statement (Ref. 6.5-1, Chapters IV and V) evaluated the impacts of 
constructing and operating SPS in rural southeastern Virginia. The site was originally part of 
a privately-owned tract that was timbered for pulpwood and lumber. Much of the land could 
be returned to the same or similar use after SPS is decommissioned, but those decisions 
have not been made. Continued operations for an additional 20 years would not alter this 
conclusion. 
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TABLES 
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7.0 ALTERNATIVES TO THE PROPOSED ACTION 

 
Chapter 7 evaluates alternatives to Surry Power Station Units 1 and 2 (SPS) license renewal. 
The chapter identifies actions that could be necessary to meet system generating needs now 
provided by SPS and associated environmental impacts, if the U.S. Nuclear Regulatory 
Commission (NRC) did not renew the plant operating licenses. The chapter also identifies 
alternative actions that Dominion has evaluated, but determined to be unreasonable, and 
presents the information upon which Dominion based that decision. 
 
Dominion divided its alternatives discussion into two categories, "no action" and "alternatives 
that meet system generating needs." In determining the level of detail and analysis necessary 
for each category, Dominion relied on the NRC decision-making standard for license renewal: 
"…the NRC staff, adjudicatory officers, and Commission shall determine whether or not the 
adverse environmental impacts of license renewal are so great that preserving the option of 
license renewal for energy planning decision makers would be unreasonable." [10 CFR 
51.95(c)(4)]. 
 
Dominion determined that as long as the environmental report provides sufficient information to 
clearly indicate whether an alternative would have a smaller, comparable, or greater 
environmental impact than the proposed action, the document would support NRC decision 
making. Providing additional detail or analysis would serve no function if it would only bring to 
light more adverse impacts of alternatives to license renewal. This approach is consistent with 
regulations of the Council on Environmental Quality, which specify that the consideration of 
alternatives (including the  
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proposed action) should enable reviewers to evaluate their comparative merits (40 CFR 
1500-1508). Dominion believes that Chapter 7 provides sufficient detail about alternatives to 
establish the basis for necessary comparisons to the Chapter 4 discussion of impacts from the 
proposed action. 
 
In characterizing environmental impacts from alternatives, Dominion has used the same 
definitions of "small", "moderate", and "large" that the Chapter 4 Introduction presents. 
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7.1 No-Action Alternative 
Dominion is using the "no-action" alternative to refer to a scenario in which the NRC does not 
renew the SPS operating licenses. Components of this alternative include replacing the 
generating capacity of SPS and decommissioning the facility, as described below. 
 
Presently, SPS annually provides approximately 12 terawatts hours of electricity (a terawatt 
hour is one billion kilowatt hours). This is approximately 17 percent of the power that 
Dominion provides to its more than 2 million home and business customers (Ref. 7.1-1). 
Dominion believes that any alternative would be unreasonable if it did not include replacing 
this capacity. Replacement could be accomplished by (1) building new generating capacity, 
(2) purchasing power from outside the Dominion system, or (3) reducing power requirements 
through demand reduction. Section 7.2.1 describes each of these possibilities in detail, and 
Section 7.2.2 describes environmental impacts from feasible alternatives. 
 
The Generic Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS, 
Ref. 7.0-1, pg. 7-1) defines decommissioning as the safe removal of a nuclear facility from 
service and the reduction of residual radioactivity to a level that permits release of the 
proper ty for unrestr icted use and termination of the license. NRC-evaluated 
decommissioning options include immediate decontamination and dismantlement (DECON), 
or safe storage of the stabilized and defueled facility for a period of time (SAFSTOR), followed 
by decontamination and dismantlement. Regardless of the option chosen, decommissioning 
must be completed within a 60-year period. Under the no-action alternative, Dominion would 
continue operating SPS until the current licenses expired, then initiate decommissioning 
activities in accordance with NRC requirements. The GEIS describes decommissioning 
activities based on an evaluation of an example reactor (the "reference" pressurized-water 
reactor is the 1,175-megawatt (MW) Trojan Nuclear Plant reactor). This description is 
comparable to decommissioning activities that Dominion would conduct at SPS, but 
Dominion notes that the reference unit size is larger than the SPS unit size (855 MW). 
 
As the GEIS notes, NRC has evaluated environmental impacts from decommissioning. 
NRC-evaluated impacts include: occupational and public dose; impacts of waste 
management; impacts to air and water quality; and ecological, economic, and socioeconomic 
impacts. NRC indicated (Ref. 7.1-2, pg. 4-15) that the environmental effects of greatest 
concern (i.e., radiation dose and releases to the environment) are substantially less than the 
same effects resulting from reactor operations. Dominion adopts by reference the NRC 
conclusions regarding environmental impacts of decommissioning. 
 
Dominion notes that decommissioning activities and their impacts are not discriminators 
between the proposed action and the no-action alternative. Dominion will have to 
decommission SPS regardless of the NRC decision on license renewal; license renewal 
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would only postpone decommissioning for an additional 20 years. The NRC has established 
in the GEIS that the timing of decommissioning operations does not substantially influence 
the environmental impacts of decommissioning. Dominion adopts by reference the NRC 
findings (10 CFR 51 Appendix B, Table B-1, Decommissioning) to the effect that delaying 
decommissioning until after the renewal term would have small environmental impacts. The 
discriminators between the proposed action and the no-action alternative lie within the choice 
of generation replacement options to be part of the no-action alternative. Section 7.2.2 
analyzes the impacts from these options. 
 
Dominion concludes that the decommissioning impacts under the no-action alternative would 
not be substantially different from those occurring following license renewal as identified in 
the GEIS (Ref. 7.0-1) and the decommissioning generic environmental impact statement 
(Ref. 7.1-2). These impacts would be temporary and would occur at the same time as the 
impacts from meeting system generating needs. 
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7.2 Alternatives That Meet System Generating Needs 
Decisions regarding reasonable alternatives for meeting electrical demands in Virginia are 
made primarily by two entities, utilities and the Virginia State Corporation Commission. The 
current mix of power generation options in Virginia is one indicator of what these entities 
believe are feasible alternatives within the Commonwealth. In 1996, Virginia’s electric utility 
industry had a total generating capability of 14.8 gigawatts-electric (a gigawatt is one million 
kilowatts). This capability includes units fueled by coal (34 percent); nuclear (23 percent); oil 
(15 percent); gas (7 percent); and hydroelectric (21 percent) (Ref. 7.2-1, Figure 1). Virginia 
utilities do not have significant generating capacity in other technologies such as geothermal, 
biomass, wind, solar thermal, and photovoltaic. Approximately 3.6 gigawatts electric 
(20 percent of the Commonwealth’s generating capability) was from nonutility sources 
(Ref. 7.2-1, Table 4). Nonutility generators also use a variety of energy sources. 
 
Based on 1996 Virginia generation data, utility companies provided 56.5 terawatt hours of 
electricity. Utilities’ generation was dominated by coal (49 percent), followed by nuclear 
(47 percent), gas (2 percent), oil (1 percent), and hydroelectric (1 percent) (Ref. 7.2-1, 
Figure 2). Approximately 10.5 terawatt hours of electricity (16 percent of the 
Commonwealth’s generation) was provided by nonutility sources (Ref. 7.2-1, Table 5). 
 
The difference between capability and utilization reflects preferential usage. For example, 
nuclear energy represented 23 percent of utilities’ installed capability, but produced 
47 percent of the electricity generated by utilities (Ref. 7.2-1, Figures 1 and 2, respectively). 
This reflects Virginia’s preferential reliance on nuclear energy as a base-load generating 
source. Figures 7-1 and 7-2 illustrate Virginia’s utility generating capabilities and utilization, 
respectively. 
 
Figure 7-3 illustrates the Dominion energy capability mix in 1998. Dominion’s generation 
capability mix differs from the total Commonwealth’s utility industry (Ref. 7.2-1, Figure 7-1). 
In 1998, 33 percent of Dominion’s capability was from nuclear. In 1996 (the most recent 
Commonwealth data available), Dominion’s nuclear capability represented 23 percent of the 
Commonwealth’s utility generation capability. Forty-two percent of Dominion’s capability in 
1998 was from coal; in 1996, 34 percent of the Commonwealth’s utility generating capability 
was from coal. Dominion relied on power purchased from utility and nonutility generators for 
19 percent of its energy capability mix in 1998. As of January 1, 1999, Dominion’s summer 
net capacity was 13.7 gigawatts with a nuclear capacity of 3.4 gigawatts, a fossil capacity of 
8.7 gigawatts, and a hydroelectric capacity of 1.6 gigawatts. In addition, nonutility generation 
provided 3.3 gigawatts and purchases from other utilities totaled 1.2 gigawatts, for a 
combined total summer capacity of 18.2 gigawatts (Ref. 7.2-2, pg. 1). 
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7.2.1 Alternatives Considered 
Technology Choices 
Dominion routinely conducts evaluations of alternative generating technologies. The most 
recent generation expansion options planning study reviews emerging technologies, 
opportunity fuels, and technology development programs (Ref. 7.2-3). Technologies 
included advanced fossil conversion, advanced energy systems, renewables, waste fuel 
systems, and energy storage. The U. S. Rural Electrification Administration recently 
evaluated alternatives to Dominion-proposed generation capacity construction (Ref. 7.2-4). 
 
To summarize, the Rural Electrification Administration evaluation covered the following 
topics: 
• alternatives not requiring new construction (no action, purchase power, and conservation 
and load modifications) 
• alternatives requiring new generation (joint venture, generation, and cogeneration and 
independent power production) 
• alternative generation technologies (combustion turbines, combined cycle, hydroelectric, 
nuclear, refuse/biomass, and others) 
• alternative plant sites 
• alternative plant systems. 
 
Based on these and other internal evaluations, Dominion has concluded that feasible 
alternatives for Dominion system planning purposes include pulverized coal for base-load 
operations, advanced combustion turbines for peak-load operations, and advanced 
combined-cycle units for mid- or base-load operations. These conclusions are borne out by 
the generation utilization information that Section 7.2 introductory text describes: coal and 
gas are the most heavily utilized non-nuclear generating technologies in Virginia. For 
purposes of the SPS license renewal environmental report, Dominion has limited its 
alternatives analysis for new generating capacity to the technologies it considers feasible to 
replace the large base-load SPS units: pulverized coal-fired units and gas-fired 
combined-cycle turbines. 
 
Mixture 
The NRC indicated in the GEIS that, while many methods are available for generating 
electricity, and a huge number of combinations or mixes can be assimilated to meet system 
needs, such expansive consideration would be too unwieldy given the purposes of the 
alternatives analysis. Therefore, NRC determined that a reasonable set of alternatives 
should be limited to analysis of single, discrete electric generation sources and only electric 
generation technologies that are technically reasonable and commercially viable (Ref. 7.0-1, 
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pg. 8-1). Consistent with the NRC determination, Dominion has not evaluated mixes of 
generating sources. 
 
Deregulation 
Beginning in 1996, the Commonwealth of Virginia began restructuring the electric utility 
industry in the state. It is expected to be fully deregulated by 2007. A deregulated market 
is perceived as having benefits in areas of economic efficiency, allocation of resources, and 
customer choices. Advances in technology are producing lower-cost, more flexible power 
generation options (Ref. 7.2-5, paragraphs 4 and 5). For example, Dominion has 
implemented Project Current Choice, a program under which customers could begin 
selecting an alternative provider (Ref. 7.2-6). 
 
Nonutility generation has arisen as a principal source of new generating capacity in Virginia, 
which is the first major source of competition for construction and operation of power plants. 
The Virginia State Corporation Commission has been generally supportive of a balance 
between utility construction and purchase from nonutility generators. However, it was 
reluctant to grant Dominion the authority in 1999 to construct four gas-fired turbine 
generators that would provide up to 600 MW of power by July 1, 2000. The 1999 Virginia 
General Assembly enacted the Electric Utility Restructuring Act, which opens the generation 
market and foresees competition as the primary regulator of the price of electricity. For the 
law to work as intended, there must be many generators or other suppliers to provide for the 
needs of customers and these must be willing to compete for business on the basis of price, 
service, and other factors. The State Corporation Commission "will take all necessary 
actions to mitigate market power, to ensure that the operation of generating units of 
incumbent utilities will not inhibit the development of competition within the Commonwealth, 
...." (Ref. 7.2-7). 
 
The relationship of economic deregulation of generation and nuclear power is of particular 
concern. The State Corporation Commission feels that maintenance of the nuclear industry 
in Virginia is critical from reliability, fuel diversity, and public health and safety perspectives 
(Ref. 7.2-8, pg. 4). 
 
Based on the issues detailed above, it is not clear that Dominion would be granted the 
authority to construct new generating units to replace SPS if its licenses were not renewed. 
However, regardless of what entities constructed and operated the replacement power 
sources, certain environmental parameters would be constant among replacement power 
sources. Therefore, it is appropriate and instructive for Dominion to discuss the impacts of 
reasonable alternatives to the SPS. 
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Alternatives 
The following sections present new systems for fossil-fuel-fired generation (Section 7.2.1.1) 
and imported power (Section 7.2.1.2) as reasonable alternatives to license renewal. 
Section 7.2.1.3 discusses reduced demand and presents the basis for concluding that it is 
not a reasonable alternative to license renewal. 
 
7.2.1.1 Construct and Operate Fossil-Fuel-Fired Generation 
Dominion analyzed hypothetical new coal- and gas-fired units at the existing SPS 
site. This approach could minimize environmental impacts by building on 
previously disturbed land and by making the most possible use of existing 
facilities: transmission lines, roads and parking areas, office buildings, and the 
cooling system. 
 
For comparability, Dominion selected coal- and gas-fired units of equal electric 
power and equal capacity factors. A scenario of, for example, two 801-MW units 
could be assumed to replace the 1,602-MW SPS net capacity. However, 
Dominion’s experience indicates that, although customized unit sizes can be built, 
using standardized sizes is more economical. For example, a manufacturer’s 
standard-sized units include a gas-fired combined-cycle unit of 508 MWe net (GE 
Frame 7FA) capacity. Dominion evaluated constructing three 508-MW gas-fired 
units (Table 7-2) and, for comparability, set the net power of the coal-fired units at 
508 MW (Table 7-1). Although this provides less capacity than the existing units, it 
ensures against overestimating environmental impacts from these alternatives. 
The shortfall in capacity could be replaced by other methods (see Mixture in 
Section 7.2.1). 
 
It must be emphasized, however, that these are hypothetical scenarios. Dominion 
does not have plans for such construction at SPS. 
 
Coal-Fired Generation 
NRC has evaluated coal-fired generation alternatives for the Calvert Cliffs Nuclear 
Power Plant (Ref. 7.2-9, Section 8.2.1) and for the Oconee Nuclear Station 
(Ref. 7.2-10 Section 8.2.1). For Calvert Cliffs, NRC analyzed three 600-MW units. 
Dominion has reviewed the NRC analysis and believes it to be sound. In defining 
the SPS coal-fired alternative, Dominion has used site- and Virginia-specific input 
and has scaled from the NRC analysis, where appropriate. 
 
Table 7-1 presents the basic coal-fired alternative emission control characteristics. 
Dominion based its emission control technology and percent control assumptions 
on alternatives that the U.S. Environmental Protection Agency (EPA) has identified 
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as being available for minimizing emissions (Ref. 7.2-11). Coal and limestone (or 
lime) would be delivered by barge to the existing SPS receiving dock. 
 
Gas-Fired Generation 
Dominion’s current emphasis on gas-fired generation is evidenced by its 
construction of 596 MW of gas-fired combustion turbine capacity that became 
operational in 2000, its application to construct two additional combustion turbines 
in 2001, and the conversion of Possum Point units to a gas-fired facility. Dominion 
has chosen to evaluate gas-fired generation, using combined-cycle turbines, 
because it has determined that the technology is mature, economical, and 
feasible. Dominion experience indicates that the readily available standard-sized 
gas-fired units of 508-MW are more economical than customized units. 
 
Therefore, Dominion has analyzed 1524 MW of net power, consisting of three 
508-MW gas-fired units located on SPS property. Table 7-2 presents the basic 
gas-fired alternative characteristics. Dominion realizes that gas availability would 
be questionable. It would require a new dedicated high-pressure 24-inch pipeline 
from Danville, Virginia. In the winter, it may become necessary for Dominion to 
operate on fuel oil, which would have higher costs and more emissions than gas. 
 
7.2.1.2 Purchase Power 
Dominion has evaluated conventional and prospective power supply options that 
could be reasonably implemented in the 2000-2009 time period. Virginia Electric 
and Power Company filed its annual Resource Plan with the North Carolina 
Commission on September 1, 1999 (Ref. 7.2-15). As outlined in the resource 
plan, Dominion has firm purchase agreements throughout the forecast period 
ending in 2009. These firm purchases include a 145-MW purchase agreement 
with the Southeastern Power Administration and contracts for approximately 3,500 
MW of non-utility generation. 
 
These purchases alone would not be sufficient to satisfy the projected future 
demand. Dominion constructed combustion turbines with a capacity of 596 MW 
to be operational in the summer of 2000. The Company has sought approval to 
construct two additional combustion turbine units to be operational in the summer 
of 2001. Also included in the projection is a savings of 74 MW from the net effect 
of various demand side management (DSM) programs. The generation shortfall 
will be made up through purchases from the generation market. Projected 
purchases from the generation market would begin in 2001 with 318 MW and 
grow to 1,893 MW in 2009. To increase its capability to import power, Dominion is 
building a 500-kilovolt (kV) transmission line from the Joshua Falls substation near 
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Lynchburg to the substation at Ladysmith in Caroline County. This interconnect is 
expected to be operational by 2001. 
 
Contracts with Southeastern Power Administration and non-utility generators are 
included in discussions of Dominion’s current and future capacity. Other than 
discussed above, no substantial new capacity or purchases are foreseen in the 
Dominion network. Therefore, Dominion would require a major increase in 
purchases (1,602 MW net power to the grid) from the generation market outside 
the Dominion network to replace SPS. Dominion presumes that the generating 
technology producing purchased power would be one of those that NRC analyzed 
in the GEIS. For this reason, Dominion is adopting by reference, as 
representative of the purchased power alternative, the GEIS description of the 
alternative generating technologies. Of these technologies, simple-cycle 
combustion turbines or combined-cycle facilities fueled by natural gas are found to 
be the most cost-effective. There has been a corresponding decreased incentive 
for boilers fired by coal or residual oil. 
 
Although purchased power could provide at least part of the replacement power 
for SPS, Dominion has identified drawbacks to this alternative, including the 
following: 
• The existing power transmission infrastructure currently lacks capacity to import 
an additional 1,602 MW of power to replace SPS capacity. It would require the 
construction of at least one additional 500-kV transmission line. 
• To ensure its capability to meet customer demands for reliable and affordable 
power, Dominion limits the amount of power it imports. Under its current 
power-import restriction, it is unlikely that Dominion could both implement its 
current plans to increase purchases from the generation market and replace 
the power generated by SPS with imported power. 
• Utility generators providing power to Dominion would need to increase their 
capacity with new power units. As described above, the most cost-effective 
alternatives for increasing electric power capacity are simple- cycle combustion 
turbines or combined-cycle facilities fueled primarily by natural gas. However, 
existing gas line capacity in Virginia is inadequate to support more gas-fired 
combustion turbines. Constructing additional pipelines is both time-consuming 
and expensive. 
• Deregulation is expected to be in place by 2007. Under deregulation, non-utility 
generators could compete directly with utility companies for the generation 
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market. This is expected to decrease non-utility generators’ incentive to provide 
wholesale power to utility companies. 
7.2.1.3 Reduce Demand 
Dominion offers the following four DSM programs, which either conserve energy 
or allow the Company to reduce customers’ load requirements during periods of 
peak demands. The four programs are: 
 
Conservation Program 
• Energy Saver Home Plus (in North Carolina only) 
 
Load Management Programs 
• Rate Schedule SG -- Standby Generation 
• Rate Schedule CS -- Curtailable Service 
• Rider J: Interruptible Electric Water Heater Service 
Dominion annually projects both the summer and winter peak power (in MW) and 
annual energy requirements (in gigawatt-hours or GWH) impacts of DSM. The 
1999 projections are that, by the year 2007, Dominion will reduce peak power 
requirements in the summer and winter by 74 and 130 MW, respectively. Energy 
requirements in the same year would be reduced by 14 GWH, 94 percent of which 
would be from load management programs. 
 
This represents a decrease in DSM initiatives that have been in effect for the past 
30 years. Market conditions which provided the initial support for utilitysponsored 
conservation and load management efforts during the late 1970s and 
early 1980s can be broadly characterized by: 
• Increasing long-term marginal prices for capacity and energy-production 
resources 
• Forecasts projecting increasing demand for electricity across the nation 
• General agreement that the first two conditions would continue for the 
foreseeable future 
• Limited competition in the generation of electricity 
• Economies of scale in the generation of electricity which previously supported 
the construction of large central power plants, and 
• Use of average embedded cost as the basis for setting electricity prices within a 
regulated context. 
 
These market and regulatory conditions are undergoing dramatic changes. The 
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changes, which have significantly impacted the cost-effectiveness of 
utility-sponsored DSM, can be described as follows: 
• A decline in generation costs, due primarily to technological advances that have 
reduced the cost of constructing new generating units (e.g., combustion 
turbines), and 
• National energy legislation that has encouraged wholesale competition through 
open access to the transmission grid, as well as state legislation designed to 
facilitate retail competition. 
 
Consistent with the two points above, the utility planning environment features 
lower capacity and lower energy prices than during earlier periods, shorter 
planning horizons, lower reserve margins, and increased reliance on market 
prices to direct utility resource planning. This, in turn, has greatly reduced the 
number of cost-effective DSM alternatives. 
 
Other significant changes include: 
• Rate design programs that enable customers to make energy choices based on 
their unique energy needs and costs. An example is Dominion’s hourly Real 
Time Pricing rate. Such rate designs will increasingly replace incentive-driven 
direct load-control programs. 
• The adoption of increasingly stringent national appliance standards for most 
major energy-using equipment and the adoption of energy efficiency 
requirements in state building codes. These mandates have further reduced 
the potential for cost-effective utility-sponsored measures. 
• Third parties are increasingly providing energy services and products in 
competitive markets at prices that reflect their value to the customer. Market 
conditions can be expected to continue this shift among providers of 
cost-effective load management. 
 
For these reasons, Dominion determined that the remaining DSM programs, 
which are primarily directed toward load management, are not an effective 
substitute for any of its large base-load units operating at high capacity factors, 
including SPS. 
 
7.2.2 Environmental Impacts of Alternatives 
This section evaluates the environmental impacts from generation strategies that Dominion 
has determined to be reasonable [NEPA] alternatives to SPS license renewal: coal- and 
gas-fired generation at the SPS site and purchased power. 
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7.2.2.1 Coal-Fired Generation 
The NRC evaluated environmental impacts from coal-fired generation alternatives 
in the GEIS (Ref. 7.0-1, Section 8.3.9). NRC concluded that construction impacts 
could be substantial, due in part to the large amount of land required, which could 
result in natural habitat loss, and also to the large workforce needed. NRC 
pointed out that siting a new coal-fired plant where a nuclear plant is already 
located would reduce many construction impacts. NRC identified major adverse 
impacts from operations to be: human health concerns associated with air 
emissions; waste generation; and losses of aquatic biota due to cooling water 
withdrawals and discharges. 
 
The coal-fired alternative that Dominion has defined in Section 7.2.1.1 would be 
located at the existing SPS site on previously disturbed land, thereby reducing 
construction impacts. The alternative also would use the existing cooling water 
system, thereby reducing aquatic impacts from operations. Therefore, Dominion 
has limited its detailed evaluation to air emissions and associated waste 
generation in the forms of ash and scrubber waste. 
 
Air Quality 
Air quality impacts of coal-fired generation are considerably different from those of 
nuclear power. A coal-fired plant would emit sulfur oxides, nitrogen oxides, carbon 
monoxide, and particulate matter (pm), all of which are regulated pollutants. As 
Section 7.2.1.1 indicates, Dominion has assumed a plant design that would 
minimize air emissions. Reduced air emissions result from a combination of boiler 
technology and post-combustion pollutant removal. Dominion estimates the 
coal-fired alternative emissions to be as follows: 
 
Sulfur oxides = 4,548 tons per year 
 
Nitrogen oxides = 1,185 tons per year 
 
Carbon monoxide = 1,221 tons per year 
 
Particulates: 
 
Total suspended particulates = 261 tons per year 
 
PM10 (particulates having a diameter of less than 10 microns) = 60 tons per 
year 
 
Table 7-3 presents the equations Dominion used to calculate these emissions. 
Nationally, emissions of sulfur dioxide and nitrogen oxides from Virginia’s 
generators ranked 20th and 28th, respectively. Emissions of both pollutants 
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increased from 1986 to 1996. Although no Virginia generators were mentioned in 
Title IV of the Clean Air Act Amendments of 1990, it is likely that Virginia’s 
Department of Environmental Quality will need to design a state implementation 
plan for reducing groundlevel ozone in response to an October 1998 proposal 
released by the EPA. The EPA proposal does not mandate which sources must 
reduce pollution. However, the EPA states that utilities would be one of the most 
likely sources of nitrogen oxides emissions reductions. Virginia is also part of the 
Ozone Transport Commission. Each of the 13 states of the Ozone Transport 
Commission is responsible for : enacting regulations in order to achieve 
region-wide nitrogen oxides reductions in a consistent, enforceable manner; and 
allocating its nitrogen oxides Budget Program allowances among nitrogen oxides 
sources in the state. The targets in this program are all electricity-generating 
facilities with a rated output of 15 MW or more and large industrial boilers 
(Ref. 7.2-1, pg. 281). 
 
The Clean Air Act Amendments capped the nation’s sulfur dioxide emissions from 
power plants, and each utility was allocated sulfur dioxide allowances. To be in 
compliance with the Act, Dominion must hold enough allowances to cover its 
annual sulfur dioxide emissions. Dominion would have to purchase additional 
allowances from the open market if it did not have enough surplus allowances to 
operate an additional fossil-burning plant at the SPS site. Nitrogen oxide 
emissions are also controlled under the Act, and utilities often have to purchase 
offsets to remain in compliance. Operation of a coal-fired plant may require that 
Dominion purchase nitrogen oxide offsets. 
 
NRC did not quantify coal-fired emissions, but implied that air impacts would be 
substantial. The NRC noted that adverse human health effects from coal 
combustion have led to important federal legislation in recent years and that public 
health risks, such as cancer and emphysema, have been associated with coal 
combustion. The NRC also mentioned global warming and acid rain as potential 
impacts. Dominion concludes that federal legislation and large-scale concerns, 
such as global warming and acid rain, are indications of concerns about 
destabilizing important attributes of air resources. However, sulfur oxides 
emission allowances, nitrogen oxides emission offsets, low nitrogen oxide 
burners, overfire air, selective catalytic reduction, fabric filters or electrostatic 
precipitators, and scrubbers are regulatorily-imposed mitigation measures. As 
such, Dominion concludes that the coal-fired alternative would have moderate 
impacts on air quality; the impacts would be clearly noticeable, but would not 
destabilize air quality in the area. 



Surry Power Station, Units 1 and 2 
Application for Renewed Operating Licenses 
Chapter 7 Appendix E - Environmental Report 
Page 7-15 
Waste Management 
Dominion concurs with the GEIS assessment that the coal-fired alternative would 
generate substantial solid waste. The coal-fired plant would annually consume 
approximately 4,884,600 tons of coal having an ash content of 10.7 percent 
(Tables 7-3 and 7-1). After combustion, most (99.9 percent) of this ash, 
approximately 522,130 tons per year, would be collected and disposed of onsite. 
 
In addition, approximately 243,930 tons of scrubber sludge would be disposed of 
onsite each year (based on annual lime usage of 83,750 tons). Based on a 
standard 30-foot waste pile, Dominion estimates that ash and scrubber waste 
disposal over a 40-year plant life would require approximately 425 acres (an area 
approximately 4,300 feet square). The SPS site is 840 acres. While only half this 
waste volume and land use (213 acres) would be attributable to the 20-year 
license renewal period alternative, the total numbers are pertinent as a cumulative 
impact. 
 
Dominion believes that, with proper siting and waste management and monitoring 
practices, waste disposal would not destabilize any resources. There is space 
within the SPS footprint for this disposal. Because this land is currently forested, it 
would require converting approximately 200 acres of forest to waste disposal 
facilities during the 20-year license renewal term. After closure of the waste site 
and revegetation, the land would be available for other uses. For these reasons, 
Dominion believes that waste disposal for the coal-fired alternative would have 
moderate impacts; the impacts would be clearly noticeable, but would not 
destabilize any important resource, and further mitigation would be unwarranted. 
 
Other Impacts 
Construction of the powerblock and coal storage area would impact some land 
area and associated terrestrial habitat but, because this is a previously disturbed 
area at an existing industrial site making maximum use of existing facilities, 
impacts would be minimal. Visual impacts would be consistent with the industrial 
nature of the site. As with any large construction project, some erosion and 
sedimentation and fugitive dust emissions could be anticipated, but would be 
minimized by using best management practices. Construction debris from 
clearing and grubbing could be disposed of onsite and municipal waste disposal 
capacity is available. Socioeconomic impacts from the construction workforce 
would be minimal, because worker relocation would not be expected due to the 
proximity to Newport News (17 miles from SPS) and other metropolitan areas. 
Cultural resource impacts would be unlikely, due to the previously disturbed nature 
of the site. 
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Operations using the existing cooling canal system would minimize impacts to 
aquatic resources and water quality. The additional stacks (as high as 600 feet), 
boilers, and barge deliveries would be an incremental addition to the visual impact 
from existing SPS structures and operations. Socioeconomic impacts could result 
from the decrease in the operational workforce from approximately 900 
employees at SPS to approximately 200 employees needed to operate the coal 
facility. Dominion believes these impacts would be small to moderate and would 
be mitigated by the site’s proximity to a large metropolitan area. 
 
Dominion believes that the other construction and operational impacts would be 
small. In some cases, the impacts would not be detectable and, in all cases, they 
would be minor and would neither destabilize nor noticeably alter any important 
attribute of the resource involved. Due to the minor nature of these other impacts, 
mitigation would not be warranted beyond that mentioned. 
 
7.2.2.2 Gas-Fired Generation 
NRC evaluated environmental impacts from gas-fired generation alternatives in 
the GEIS, focusing on combined-cycle plants. Section 7.2.1.1 presents 
Dominion’s reasons for defining the gas-fired generation alternative as a 
combined-cycle plant on the SPS site. Land-use impacts from gas-fired units 
would be less than those of the coal-fired alternative at SPS. Reduced land 
requirements, due to construction on the existing site and a smaller facility 
footprint, would reduce impacts to other resources as well: ecological, aesthetic, 
and cultural. A smaller workforce would have minor adverse socioeconomic 
impacts. Human health concerns associated with air emissions, waste 
generation, and aquatic biota losses due to cooling water withdrawals and 
discharges would all be impacts to consider. 
 
The NRC has evaluated the environmental impacts of constructing and operating 
four 440-MW combined-cycle gas-fired units as an alternative to nuclear power 
plant license renewal (Ref. 7.2-9). The NRC analysis is for more power than the 
SPS gas-fired alternatives analysis because Dominion would install only three 
508-MW units. Dominion has independently calculated the gas-fired emissions 
for the standard combined-cycle units introduced in Section 7.2.1.1, but has 
adopted the rest of the NRC analysis with necessary Virginia- and 
Dominion-specific modifications noted. 
 
Air Quality 
Natural gas is a relatively clean-burning fossil fuel; the gas-fired alternative would 
release similar types of emissions, but in lesser quantities than the coal-fired 



Surry Power Station, Units 1 and 2 
Application for Renewed Operating Licenses 
Chapter 7 Appendix E - Environmental Report 
Page 7-17 
alternative. Control technology for gas-fired turbines focuses on nitrogen oxides 
emissions. Dominion estimates the gas-fired alternative emissions to be as 
follows: 
 
Sulfur oxides = 134 tons per year 
 
Nitrogen oxides = 506 tons per year 
 
Carbon monoxide = 664 tons per year 
 
Filterable Particulates = 198 tons per year (all particulates are PM10) 
 
Table 7-4 presents the equations Dominion used to calculate these emissions. 
 
The Section 7.2.2.1 discussion of regional air quality and Clean Air Act 
requirements is also applicable to the gas-fired generation alternative. Nitrogen 
oxides’ effects on ozone levels, sulfur dioxide allowances, and nitrogen oxides 
emission offsets could all be issues of concern for gas-fired combustion. While 
gas-fired turbine emissions are less than coal-fired boiler emissions, and 
regulatory requirements are less stringent, the emissions are still substantial. 
Dominion concludes that emissions from the gas-fired alternative located at SPS 
would noticeably alter local air quality, but would not destabilize regional 
resources. Air quality impacts would therefore be moderate, but considerably less 
than with coal. 
 
Waste Management 
Gas-fired generation would result in almost no waste generation and produce 
minor, if any, impacts. Dominion concludes that gas-fired generation waste 
management impacts would be small. 
 
Other Impacts 
As is true for the coal-fired alternative, constructing the gas-fired alternative on an 
existing site (such as SPS) would reduce construction-related impacts. NRC 
estimated in the GEIS that 110 acres would be needed for a plant site; this much 
previously disturbed acreage is available within the boundaries of SPS, reducing 
loss of terrestrial habitat. Aesthetic impacts, erosion and sedimentation, fugitive 
dust, and construction debris impacts would be similar to the coal-fired alternative, 
but smaller due to the reduced site size. Socioeconomic impacts of construction 
would be minimal. However, the GEIS estimates a work force of 150 for gas 
operations. The reduction in work force could result in adverse socioeconomic 
impacts. Dominion believes these impacts would be moderate and would be 
mitigated by the site’s proximity to large metropolitan areas. 
 
One very costly (about $160 million) controversial (not-in-my-backyard) action 
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with potential ecological impacts is the installation of approximately 160 miles of a 
buried 24-inch gas line from Danville, Virginia, to SPS. The pipeline would require 
an additional 3,000 acres (160 miles x 150 foot easement). Dominion would 
mitigate the political impacts through public hearings and apply best management 
practices during construction, such as minimizing soil loss and restoring 
vegetation immediately after the excavation is backfilled. Construction would 
result in the loss of some less mobile animals (e.g., toads and turtles). Because 
these animals are common throughout the area, Dominion expects negligible 
reduction in their population as a result of construction. Dominion does not expect 
that installation of the pipeline would create a long-term reduction in the local or 
regional diversity of plants and animals. 
 
Cultural Resources 
Gas pipeline construction could require cultural resource preservation measures. 
Dominion anticipates that these measures would result in no detectable change in 
cultural resources, and that the effects would be minor and not exert a 
destabilizing influence on this resource. Dominion concludes that impacts to 
cultural resources would be small, if any. 
 
7.2.2.3 Purchased Power 
As discussed in Section 7.2.1.2, Dominion assumes that the generating 
technology used under the purchased power alternative would be one of those 
analyzed by NRC in the GEIS. Dominion is also adopting by reference the NRC 
analysis of the environmental impacts from those technologies. Under the 
purchased power alternative, therefore, environmental impacts would still occur, 
but would be located elsewhere within the region, nation, or Canada. 
 
The purchased power alternative would include adding approximately 100 miles of 
500-kV transmission lines to enable Dominion to get out-of-state power from its 
nearest substation to the SPS load center. This could involve a 100-mile by 
300-foot easement (6 square miles) of land-use change with associated terrestrial 
ecological impacts. Dominion assumes that the environmental impacts of 
transmission line construction would be approximately equal to those of the 
Joshua Falls 500-kV interconnect to Ladysmith. Similarly, the environmental 
impacts of new (offsite) generating capacity would be similar to the environmental 
impacts of construction and operation of the Remington Combustion Turbine Site, 
but three sites the size of the Remington site would be required to replace the 
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SPS power. Loss of the SPS workforce could result in adverse impacts. 
Dominion believes these impacts would be moderate and would be mitigated by 
the site’s proximity to a large metropolitan area. 



Surry Power Station, Units 1 and 2 
Application for Renewed Operating Licenses 
Chapter 7 Appendix E - Environmental Report 
Page 7-20 
TABLES AND FIGURES 



Surry Power Station, Units 1 and 2 
Application for Renewed Operating Licenses 
Chapter 7 Appendix E - Environmental Report 
Page 7-21 

 



Surry Power Station, Units 1 and 2 
Application for Renewed Operating Licenses 
Chapter 7 Appendix E - Environmental Report 
Page 7-22 

 



Surry Power Station, Units 1 and 2 Page 7-23 
Application for Renewed Operating Licenses 

 



Surry Power Station, Units 1 and 2 Page 7-24 
Application for Renewed Operating Licenses 

 



Surry Power Station, Units 1 and 2 
Application for Renewed Operating Licenses 
Chapter 7 Appendix E - Environmental Report 
Page 7-25 

 



Surry Power Station, Units 1 and 2 
Application for Renewed Operating Licenses 
Chapter 7 Appendix E - Environmental Report 
Page 7-26 
7.3 References 
Ref. 7.0-1 U.S. Nuclear Regulatory Commission. 1996. Generic Environmental Impact 
Statement for License Renewal of Nuclear Plants. Volumes 1 and 2. 
NUREG-1437. Washington, DC. 
 
Ref. 7.0-2 U.S. Nuclear Regulatory Commission. 1996. "Environmental Review for 
Renewal of Nuclear Power Plant Operating License." Federal Register 61, 
No. 244. December 18. 
 
Ref. 7.1-1 Virginia Power. 2000. "Virginia Power: General Information." Available at 
http://www.vapower.com/news/information/index.html. Accessed July 
11, 2000. 
 
Ref. 7.1-2 U.S. Nuclear Regulatory Commission. 1998. Final Generic Environmental 
Impact Statement on Decommissioning of Nuclear Facilities. NUREG-0586. 
Washington, DC. 
 
Ref. 7.2-1 Energy Information Administration. 1999. "State Profiles: Virginia." 
Available at http://www.eia.doe.gov/cneaf/electricity/st_profiles/virginia/va.html. 
Accessed February 24, 2000. 
 
Ref. 7.2-2 Virginia Power. 2000. "Virginia Power: Energy Sources." Available at 
http://www.vapower.com/news/information/sources.html. Accessed 
February 24, 2000. 
 
Ref. 7.2-3 Sargent & Lundy. 1997. 1998 Generation Expansion Options. Prepared for 
Virginia Power and North Carolina Power. 
 
Ref. 7.2-4 Rural Electrification Administration. Final Environmental Impact Statement 
related to the proposed Clover Project; Two 393 MW Coal-Fired Generating 
Units and Associated Transmission Facilities; for Old Dominion Electric 
Cooperative and Virginia Electric and Power Company. USDA-REA (ADM) 
90-1-F. 
 
Ref. 7.2-5 Virginia State Corporation Commission. 1996. "Staff Investigation on the 
Restructuring of the Electric Industry, Executive Summary." Available at 
http://www.state.va.us/scc/news/restrct1.htm. Accessed January 21, 2000. 
 
Ref. 7.2-6 Virginia Power. 2000. "Project Current Choice." Available at 
http://www.vapower.com/projectcurrentchoice/what.html. Accessed June 28, 
2000. 
 
Ref. 7.2-7 Virginia State Corporation Commission. 1999. "SCC Reluctantly Authorizes 
Virginia Power to Build Four Generating Units in Fauquier County." May 17. 



Surry Power Station, Units 1 and 2 
Application for Renewed Operating Licenses 
Chapter 7 Appendix E - Environmental Report 
Page 7-27 
Available at http://www.state.va.us/scc/news/vapower.htm. Accessed 
January 21, 2000. 
 
Ref. 7.2-8 Virginia State Corporation Commission. 1997. "Draft Working Model 
for Restr uctur ing the El e c t r ic Ut i l i t y Indus t r y." Available at 
http://www.state.va.us/scc/news/streprti.htm. Accessed January 21, 2000. 
 
Ref. 7.2-9 U.S. Nuclear Regulatory Commission. 1999. Generic Environmental Impact 
Statement for License Renewal of Nuclear Plants (GEIS): Calvert Cliffs 
Nuclear Power Plant. NUREG-1437, Supplement 1. Final Report. Office of 
Nuclear Reactor Regulation. Washington, DC. 
 
Ref. 7.2-10 U.S. Nuclear Regulatory Commission. 1999. Generic Environmental Impact 
Statement for License Renewal of Nuclear Plants (GEIS): Oconee Nuclear 
Station. NUREG-1437, Supplement 2. Final Report. Office of Nuclear Reactor 
Regulation. Washington, DC. 
 
Ref. 7.2-11 U. S. Environmental Protection Agency. 1998. Air Pollutant Emission Factors, 
Volume I: Stationary Point Sources and Area Sources, Section 1.1: 
Bituminous and Subbituminous Coal Combustion, AP-42. September. 
Avai lable at http://www.epa.gov/ ttn/chief/ap42c1.html. Accessed 
November 23, 1999. 
 
Ref. 7.2-12 Energy Information Administration. 1999. Form EIA-767, Steam Electric Plant 
Operation and Design Report, Table 28, Average Quality of Fossil Fuels 
Burned at U. S. Electric Utilities by Census Division and State, 1997 and 1998. 
Available at http://www.eia.doe.gov/cneaf/electricity/epav2/epav2t28.txt. 
Accessed November 23, 1999. 
 
Ref. 7.2-13 Energy Information Administration. 1997. Electric Power Annual 1997, 
Volume II. 
 
Ref. 7.2-14 U. S. Environmental Protection Agency. 2000. Air Pollutant Emission Factors, 
Volume I: Stationary Point Sources and Area Sources, Section 3.1, Stationary 
Gas Turbines for Electricity Generation. AP-42. April. Available at 
http://www.epa.gov/ttn/chief/ap42pdf/C03S01. Accessed July 24, 2000. 
 
Ref. 7.2-15 Virginia Power/North Carolina Power. 1999. Integrated Resource Plan 
1996-2010. 
 
Ref. 7.2-16 U. S. Environmental Protection Agency. 2000. AP-42: Section 3.1: Data File 
data_3_1_mdb. Available at http://www.epa.gov/ttn/chief/C0301.html. 
Accessed July 25, 2000. 



Surry Power Station, Units 1 and 2 
Application for Renewed Operating Licenses 
Chapter 7 Appendix E - Environmental Report 
Page 7-28 
Ref. 7.2-17 Pollution Engineering Online. 1998. Particulate Matter: Predicting its 
Emission Rates. Available at http://www.pollutioneng.com. Accessed 
December 27, 2000. 



Surry Power Station, Units 1 and 2 
Application for Renewed Operating Licenses 
Chapter 8 Appendix E - Environmental Report 
Page 8-1 
8.0 COMPARISON OF ENVIRONMENTAL IMPACTS OF LICENSE RENEWAL 
WITH THE ALTERNATIVES 
8.1 Discussion 

 
Chapter 4 analyzes environmental impacts for Surry Power Station Units 1 and 2 (SPS) and 
Chapter 7 analyzes impacts from renewal alternatives. Table 8-1 summarizes environmental 
impacts of the proposed action, license renewal, and the feasible alternatives so the reader can 
compare them. The environmental impacts compared in Table 8-1 are those that are either 
Category 2 issues for the proposed action (license renewal) or are issues that the Generic 
Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS) (Ref. 8.1-1) 
identified as major considerations in an alternatives analysis. For example, although the U.S. 
Nuclear Regulatory Commission (NRC) concluded that air impacts from the proposed action 
would be small (Category 1), the GEIS identified major human health concerns associated with 
air emissions from alternatives (Section 7.2.2.1). Therefore, Table 8-1 compares air impacts 
among the proposed actions and the alternatives. Table 8-2 is a more detailed comparison of 
the alternatives. 
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9.0 STATUS OF COMPLIANCE 
9.1 Proposed Action 

 
9.1.1 General 
Table 9-1 lists environmental authorizations that Dominion has obtained for current Surry 
Power Station (SPS) operations. In this context, Dominion uses "authorizations" to include 
permits, licenses, approvals, and other entitlements. Dominion expects to continue 
renewing these authorizations during the current license period and through the U.S. 
Nuclear Regulatory Commission (NRC) license renewal period. Based on the new and 
significant information identification process described in Chapter 5, Dominion concludes 
that SPS is in compliance with applicable environmental standards and requirements. 
 
Table 9-2 lists additional environmental authorizations and consultations that would be 
conditions precedent to NRC renewal of the SPS licenses to operate. As indicated, 
Dominion anticipates needing relatively few such authorizations and consultations. 
Sections 9.1.2 through 9.1.5 discuss some of these items in more detail. 
 
9.1.2 Threatened or Endangered Species 
Section 7 of the Endangered Species Act (16 USC 1531 et seq.) requires federal agencies 
to ensure that agency action is not likely to jeopardize any species that is listed or proposed 
for listing as endangered or threatened. Depending on the action involved, the Act requires 
consultation with the U.S. Fish and Wildlife Service (FWS) regarding effects on non-marine 
species, the National Marine Fisheries Service (NMFS) for marine species, or both. FWS 
and NMFS have issued joint procedural regulations at 50 CFR 402, Subpart B, that address 
consultation, and FWS maintains the joint list of threatened and endangered species at 
50 CFR 17. 
 
As discussed in Section 4.10, threatened and endangered species might be present in the 
vicinity of SPS. Although not required of an applicant by federal law or by NRC regulation, 
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Dominion has chosen to invite comment from federal and state agencies regarding potential 
effects that SPS license renewal might have. Appendix C includes copies of 
correspondence between Dominion and FWS and NMFS. In addition, Dominion has 
corresponded with the Virginia Department of Game & Inland Fisheries regarding potential 
effects on Commonwealth-listed species; Appendix C also includes copies of this 
correspondence. 
 
The National Marine Fisheries Service has determined that "no federally listed or proposed 
threathened or endangered species and/or designated critical habitat for listed species 
under the jurisdiction of the National Marine Fisheries Service are known to exist in the 
project area" (letter, Colligan to Banks, March 23, 2001; in Appendix C). Therefore, no 
further Section 7 Endangered Species Act consultation is required with this agency. 
 
9.1.3 Coastal Zone Management 
The Federal Coastal Zone Management Act (16 USC 1451 et seq.) imposes requirements 
on applicants for a federal license to conduct an activity if that activity could affect a state’s 
coastal zone. The Act requires the applicant to certify to the licensing agency that the 
proposed activity would be consistent with the state’s federally-approved coastal zone 
management plan (16 USC 1456[c][3][A]). The National Oceanic and Atmospheric 
Administration has promulgated implementing regulations that indicate that the requirement 
is applicable to renewal of federal licenses for activities not previously reviewed by the state 
[15 CFR 930.51(b)(1)]. The regulation requires that the license applicant provide its 
certification to the federal licensing agency and a copy to the applicable state agency 
[15 CFR 930.57(a)]. 
 
The NRC Office of Nuclear Reactor Regulation has issued guidance to its staff regarding 
compliance with the Act (Ref. 9.1-1, Attachment 5). This guidance acknowledges that 
Virginia has an approved coastal zone management program. SPS, located in Surry 
County, is within the Virginia coastal zone (Tidewater Virginia) (Ref. 9.1-2). Dominion 
submitted project-descriptive material and a draft certification to the Virginia Department of 
Environmental Quality. Concurrent with submitting the Applicant’s Environmental Report - 
Operating License Renewal Stage to NRC, Dominion will submit a copy to the 
Commonwealth in fulfillment of the regulatory requirement for submitting a copy of the 
coastal zone consistency certification to the state. 
 
9.1.4 Historic Preservation 
Section 106 of the National Historic Preservation Act (16 USC 470 et seq.) requires federal 
agencies having the authority to license any undertaking, prior to issuing the license, to take 
into account the effect of the undertaking on historic properties and to afford the Advisory 
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Council on Historic Preservation an opportunity to comment on the undertaking. Council 
regulations provide for establishing an agreement with any State Historic Preservation 
Officer (SHPO) to substitute state review for Council review (35 CFR 800.7). Although not 
required of an applicant by federal law or NRC regulation, Dominion has chosen to invite 
comment by the Virginia SHPO. Dominion initiated correspondance with the SHPO by letter 
dated April 12, 2000, and is awaiting the agency’s response. Appendix D includes a copy of 
Dominion correspondence with the SHPO, regarding potential effects that SPS license 
renewal might have on historic or cultural resources. 
 
9.1.5 Water Quality (401) Certification 
Federal Clean Water Act (CWA) Section 401 requires that applicants for a federal license to 
conduct an activity that might result in a discharge into navigable waters provide the 
licensing agency with a certification from the state that the discharge will comply with 
applicable CWA requirements (33 USC 1341). Dominion is applying to NRC for a license 
(i.e., license renewal) to continue SPS operations. These operations result in discharges to 
the James River, a navigable waterway within the Commonwealth of Virginia. 
 
The Commonwealth of Virginia has U.S. Environmental Protection Agency authorization to 
implement the National Pollutant Discharge Elimination System within the state for facilities 
such as SPS. It is Dominion’s understanding that Commonwealth issuance of a VPDES 
permit constitutes Section 401 certification by the Commonwealth for the permitted activity. 
Appendix B contains a copy of the SPS VPDES permit cover sheet and excerpts. Dominion 
concludes that providing this permit to NRC satisfies the CWA Section 401 requirement to 
provide certification by the state. 
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9.2 Alternatives 

 
The coal, gas, and purchased-power alternatives discussed in Section 7.2.1 probably could 
be constructed and operated so as to comply with all applicable environmental quality 
standards and requirements. Dominion notes, however, that increasingly stringent air quality 
protection requirements could make construction of a large new fossil-fuel-fired power plant 
not cost justified for base-load generation in many locations, when compared to the proposed 
action, license renewal. 
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