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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. ( , 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 ( ; pp. 28467 - 28497;
, pp. 39555 - 39556; , pp. 66537 - 66554; and , pp. 48496 - 48507)

® Generic Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS)
( and )

® Regulatory Analysis for Amendments to Regulations for the Environmental Review for
Renewal of Nuclear Power Plant Operating Licenses ( )

® 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 ( )

Dominion has prepared to verify conformance with regulatory requirements.

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. describes the
environs affected by SPS operations and describes pertinent aspects of the plant
and its associated infrastructure. provides results of the analyses of impacts on
the environment from SPS license renewal. describes the process Dominion used
to identify any new and significant information regarding environmental impacts.
summarizes the impacts of license renewal and mitigating actions. describes
feasible alternatives to the proposed action and their environmental impacts.

compares the impacts of license renewal with those alternatives. discusses SPS
compliance with regulatory requirements.
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Table 1-1
Environmental Report Responses to License
Renewal Environmental Regulatory Requirements

Regulatory Requirement

Responsive Envirenmental Report Section(s)

10 CFR 51.53(ci(1)

Entire Document

10 CFR 51.53(c)(2), Sentences 3.0 Proposed Action
1and 2
10 CFR 51.53ic)i2), Sentence 3 7.2.2 Environmental Impacts of Alternatives
10 CFR 51.53ici2) and 4.0 BEnvironmental Consequenceas of the Proposed
10 CFR 51.45ik3(1) Action and Mitigating Actions
10 CFR 51.53ici(2) and 6.3  Unawvoidable Adverse Impacts
10 CFR 514503 2)
10 CFR 51.53ici(2) and 7.0 Alternatives to the Proposed Action
10 CFR 5145003 2.0  Comparison of Ervironmental lImpacts of License
Renawal with the Alternatives
10 CFR 51.53ici(2) and 6.5  Shortterm Use Versus Long-term Productivity of
10 CFR 51.45(k)i4) the Environment
10 CFR 51.53(2)2) and 64 Irreversible and Irretrievable Resource
10 CFR 51.45(k)E) Commitments
10 CFR 51.55(c)(2) and 4.0  Environmental Consequences of the Proposed
10 CFR 51.45ic) Action and Mitigating Actions
6.2 Mitigation
7.2.2 Environmental Impacts of Alternatives
2.0 Comparison of Environmental Impacts of License
Renawal with the Alternatives
10 CFR 51.53(c)2) and 9.0 Status of Compliance
10 CFR 51.45(d)
10 CFR 51.53ici(2) and 4.0 Brvironmental Consequences of the Proposed
10 CFR 51.45(2) Action and Mitigating Actions
G.3  Unavoidable Adverse Impacts
10 CFR 51533 A) 4.1 Water Use Conflicts (Plants with Cocling Ponds or
Coaling Towers Lsing Make-Up Water from a
Small River with Low Flow)
4.6  Groundwater Use Conflicts (Flants Laing Cooling

Towers Withdrawing Make-Up Water from a
Small River)
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Table 1-1 (continued)
Environmental Report Responses to License
Renewal Environmental Regulatory Requirements
Regulatory Requirement Responsive Envirenmental Report Section{s)
10 CFR 51.53ic)(3NiEB) 4.2 Entrainment of Fish and Shellfizsh in Early Life
Stages
4.3 Impingement of Fish and Shellfish
4.4 Heat Shock
10 CFR S4.530cii3 i) 45  Groundwater Use Conflicts (Plants Using = 100
apm of Groundwater)
47  Groundwater Use Conflicts (Flants Using
Ranney Wells)
10 CFR S1.53(c)i3 D 4.8 Degradation of Groundwater Quality
10 CFR S1.53(c)3)iE) 4.8  Impacts of Refurkishment on Terrestrial Resources
410  Threatened or Endangered Species
10 CFR 51.53(c)(3)(i(F) 4141 Air Quality During Refurbishment (Non-Attainment
or Maintenance Areas)
10 CFR 51.5302)3iiiGE) 412 Impact of Microbiclogical Crganisms on Public
Health
10 CFR 51.53(c)i3uiiniH) 443  Electric Shock from Tranamission-Line-Induced
Currents
10 CFR 515303 414  Housing Impacts
415 Public Utilities: Puklic Water Supply Availability
416  Education Impacts from Refurkishment
447  Offsite Land Use
10 CFR 54533 418  Transportation
10 CFR 54533k 4148 Historic and Archasological Resources
10 CFR 51.53(c)i3iiL) 420  Severe Accident Mitigation Alternatives
10 CFR 51.53(c)i3 i 4.0 Environmental Consequences of the Proposed
Action and Mitigating Actions
6.2 Mitigation
10 CFR 51.530(2)3(v) 5.0 Assessment of Mew and Significant Infarmation
10 CFR 51, Appendix B, 211 Minority and Low-income Populaticons

Table B-1, Footnote &
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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 ( ). 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 ( )-

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

( )-

[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 ( , Section 2.1.1.1) and others, collectively known as Hampton Roads.
describes key features of SPS, and 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 ( and , 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 ( ). 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 ( )-

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 ( ,
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 ( , 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 ( , pg. 14,
and , 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

( , 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 ( , 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

( , 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 ( ) 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 ( , 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 (/ctalurus
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 ( ). 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) (

VI[B][D] and , I[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 ( , VI[B][D] and , H[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 ( )- 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 ( , 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 ( , 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 ( , 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

( , Section 2.4). These formations and the aquifers that comprise them are
described in

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 ( , 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 ( , 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 ( , 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 ( ). 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 ( , 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. 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 . 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 ( , 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 ( ) 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 .

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 72 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 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 ( )- Species with no recorded county occurrences were included
in 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 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 ( , 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, ). 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 ( , 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 ( , Appendix G) and was subsequently
collected in research and monitoring studies conducted by Dominion and Dominion-funded
entities in the mid-to late 1970s ( , 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 ( , pg. 41, and , 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 ( , Pg. 723, and ). Prince George and Surry Counties
are crossed by the SPS-to-Hopewell transmission line corridor (see ). 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 ( , pg. 587,
and , 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."



Surry Power Station, Units 1 and 2

Application for Renewed Operating Licenses

Chapter 2 Appendix E - Environmental Report

Page 2-12

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" ( , Section C.1.4). "Sparseness" measures population
density and city size within 20 miles of a site and categorizes the demographic information as
follows:

Demographic Categories Based on Sparseness

Category
Most sparse 1. Less than 40 parsons per square mile and no
community with 25,000 or more persons within
20 miles
2, 40t 60 persons per square mile and no community
with 25,000 or more persons within 20 miles
3. G012 120 persons per square mile or less than 60
[Fersons per square mile with at least one community
with 25,000 or maore persons within 20 miles
Least sparse 4, Greater than or equal to 120 persons per square mile
within 20 miles
Source: . g, C-154,

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

Demographic Categories Based on Proximity

Category
Mot inclose 1. Mo city with 100,000 or maore persons and l2ss than
[rrcadmity 50 persons per square mile within 50 miles
2. Mo ity with 100,000 or more persons and between

S0 and 190 persons per square mile within 50 miles

3. Cne or more cities with 100,000 or more persons and
less than 190 persons per squars mile within 50
miles
In close proximity 4. Greater than orequal to 120 persons per square mile

within 50 miles

Solrce: , g, C-154.
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The GEIS then uses the following matrix to rank the population category as low, medium, or
high:
GEIS Sparseness and Proximity Matrix

Proximity
1 2 3 4
]
@ 1 11 1.2 1.3 14
=
% 2 21 22 23 2.4
(1]
[=
0

Low Medium High
F"0|Z-LI|_EltIC-I'| Fopulation Fopulation
Area Arza Arsa
Source: g, C-E
Dominion used 1990 census data from the U.S. Census Bureau website ( ) 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,

(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 ( ) 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 ( ). 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 ( )-

shows estimated populations and annual growth rates for the four communities with
the greatest potential to be socioeconomically affected by license renewal activities.
and show the locations of these areas.



Surry Power Station, Units 1 and 2

Application for Renewed Operating Licenses

Chapter 2 Appendix E - Environmental Report

Page 2-15

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 ( )- 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

( )-

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 ( ).



Surry Power Station, Units 1 and 2

Application for Renewed Operating Licenses

Chapter 2 Appendix E - Environmental Report

Page 2-16

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 ( )-

Dominion projects that SPS’s annual property taxes will remain constant at about $10 million
through the license renewal period ( ). 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. 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 ( ) 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 ( ), James City County ( ), and the City of
Newport News ( ) 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

( )-

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 ( , Pg. 8). This change is
due primarily to mechanization and improved farming methods ( )- With the County
encompassing 179,200 acres, the dominant land use remains commercial forest with
approximately 133,948 acres in production ( ), up from 101,367 acres in 1970

( , 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 ( ).
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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;
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; 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
( ). 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 ( ).

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 ( ).

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 ( ).

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 ( ) carries an LOS
designation of "B" ( ). The following table compares the characteristics of the
different LOS designations.

Level of Service Designation Characteristics

Level of Service Conditions

A Fresa flow of the traffic stream; users are unaffected by the
presencea of othars,

B Stable flow in which the freedom to selact speed is
unaffected, but the freedom to manauvear is slightly
diminished.

o Stable flow that marks the beginning of the range of flow in
which the operation of individual users is significantly
affectad by interactions with the traffic stream.

Source: , Section 3.7.4.2.
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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 ( ).

[picture not included] Jamestown Ferry.



Surry Power Station, Units 1 and 2

Application for Renewed Operating Licenses

Chapter 2 Appendix E - Environmental Report

Page 2-21

2.11 Minority and Low-Income Populations

Dominion used U.S. Nuclear Regulatory Commission (NRC) guidance ( :
Attachment 4) and 1990 census data from the U.S. Census Bureau website ( ) 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 ( ) 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. 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 ( , 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. identifies the
predominant minority in each tract, if one exists, and the location of each tract relative to SPS.
As illustrated in , 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
( , 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. 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 ( ,
pg. 7). Within Surry County, 16 sites are currently listed on the National Register of Historic
Places ( )- 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 ( , 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 ( )- 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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TABLES AND FIGURES
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Table 2-1
Aquifers Beneath Surry Power Station
Approximate Approximate
Veater-Bearing Farmaticn Aquifer Elevation
Geologic Physical Propertissf Thickness at SPS at SPS
Age Hydralegic Unit Formeation Cescription Yield {feat)® (feet abowve msl)
Pleistocens to Columbia Aguifer Shirley and Intarbadced sand, Low to moderats 100 -20 10 25
Pliczens {Watsr Tabla) Lppar Morfolk gravsl, silty sand,
silt, clay, and peat
Pliozens ‘Yorktown Confining  Yorklown Stiff clay 15
Lnit
Pliczsns ‘Yarktown -Eastover orktown lzolated compact Low to moderats 55 -TE 1o -20
Aquiter sand and silt
Miccens St. Marys Confining  Lower Yorkbown and  Stiff clay, isolated =
Unit St. Marys compast =and, and
silt
Miocens Calvert Confining Calvart Stiff clay, isolated t0
Uit compact =and, and
silt
Upper Ecoens Chichkaharniry- Chizkaharmirmg Sandy clay Low to moderates (50] -225 10 -17h
Piney Paint Aquifer
Lowar — Middle Manjemorny- Manjamony Marl, thin limastona, (=3
Eccans Marlboro Clay and sand
Confining Lnit
Lowsr Ecoens Aquia Aquifer Aquia Glaueonitic marl 7510 200 gom -320 1o -220
and basal sand
Cretaceous Upper Potomac Patoma: Clay 20

Confining Lnit
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Table 2-1 (continued)
Aquifers Beneath Surry Power Station

Approximate Approximates
Veater-Bearing Farmaticn Aquifer Elevation
Geologic Physical Froperiss! Thickness at SPS at 5P5
Age Hydralegic Unit Formeation Ciescription Yield ifeat)® (feat abowve msl)
Cretaceous Upper Potomac Potomac Sand 7510 220 n;prntl (85) -435 to -350
Aquiler
Cretacsous iddle Potomac Potomac Clay 15
Confining Linit
Cretacsous Middle Potomzaic Potomas Sand L to 240 gpm (500} -850 to -450
Aquiler
Cretacsous Lowear Polomac Potomac Clay 40
Confining Linit
Cretacsous Lowear Potomas Potomas Sand o0 -1, 375 10 -875
Aquilar
Precambrian Basameant letamorphossd (MNA) {MAY -1,375
ignecus and
saclimantary rock
Source: , pa. 2.4-47 and P 2-3
gem = gallons pr minus,

NA =

nat applicable.

a. Mumbers iz parentheses were based on analyst cak ulations, not on data in references.
k. Pump rates ars from site wells.
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Table 2-2
Threatened or Endangered State and Federal Species that
Occur or Could Possibly Occur at Surry Power Station and/or
Along Associated Transmission Lines
Commonwealth
Scientific Name Common Name Federal Status® Status®?
Mammals
Flacotus rafinasquil Eastern big-eared bat - E
Sorax longirostris fsharl Diamal Swamp T T
southeastern shrew

Birds
Charadrius malodus Fiping plover T T
Falco peragrinus Fereqrine faloon - E
Hallaseius leucocephalus EBald eagle T T
Lanius udovicianus Loggerhead shrike - T
Beptiles
Crotalus horridus Canebrake rattlesnake - E
africawdatus
Amphibi
Ambystoma mabeai Mabee's salamander - T
Ambystoma figrinum Tiger salamander - E
Hyla gratiosa Barking treefrog - T
Eish
Acipenser brevirosirum Shortnose sturgeon® E E
Acipensar axyrhynehus Atlantic sturgeon Ca ()
Ennsacanthus chaetodaon Elackbanded sunfish - E
Invertebrates
Cicindala dorsalis dorsalls Mortheastarn beach T -

tiger beetlz
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Table 2-2 {(continued)
Threatened or Endangered State and Federal Species that
Occur or Could Possibly Occur at Surry Power Station and/or
Along Associated Transmission Lines
Commonwealth
Scientific Name Common Name Federal Status?® Status® "

Yascular Plants

Aaschynomene virginica Sensitive joint-vetch T -
Bacopa innominata Tropical water-hyssop - E

a. T=Threatened; E = Endangered; Ca = Candidate for Federal listing; - = Mot listed.

L. Athird state category, "special concern® has been excluded from this table. 'Special concern” is
nat a legal category, but identifies species about which the state is concerned.

2. Theshortnose sturgeon is listed as "extinct and extirpated® by the VDCR Matural Heritage Pro-
qram.

d.  The Atlantic Sturgeon is a "special concern® species in Virginia.
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Table 2-3
Estimated Populations and Annual Growth Rates in Isle of Wight, James City, and
Surry Counties and City of Newport News
from 1980 — 2030

1sle of Wight County James City County Sy County Lty of Newpor] News
Avarage Avarage Avarage Avarage
Annual Annual Annual Annual
Girowth Growth Growth Growth
Year  Population (@5 %} Fopulation (a5 %} Fopulation (A% %) Population {as %)
1980 21,6038 1.8 2 7538 28 60458 0.3 144 2034 Q.5
1980 2g &3t 1.6 34 gEad 5.3 5,145 0.2 170,04 59 1.7
2000 oo 400b 18 48 ool a8 & 5ol o7 120,2990 08
2010 24 pogh 16 0. oont 25 7 ogst oA 1ao oogh 0.5
2020 38, 726" 1.3 72.078" 2.0 75045 o7 199, 054% 0.5
2020 43,225 1.2 84,078 1.7 8,080 or 208,053 Q.5
.
b.
[+
Table 2-4

Property Tax Revenues Generated in Surry County, Virginia; Property Taxes Paid to
Surry County by Surry Power Station; and Surry County Operating Budget,

1995 - 1998
Total Surry Property Tax Paid Operating
County Property to Surry County Percent of Total Budget for Surry

Year Tax Revenues® by spsP Property Taxes County®
1995 510,920,247 8,330,169 76 $16,737 107
1208 511,783,228 58,994 835 76 16,818,954
1997 512,463,315 39,428,802 76 18,156,985
1998 $12,208,208 $9,154,251 75 $18,589,526
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Table 2-5
Isle of Wight County Water Suppliers and Capacities
Average Daily Use Maximum Daily Capacity
Water Supplier {Gallons per day) {Gallons per day)
Windsor 9,000 £30,000
Smithfield 30,000 3,200,000
Franklin 65,000 1,500,000
Souroe:
Table 2-6
Surry County Water Suppliers and Capacities
Maximum Daily
Average Daily Use Capacity
Water Supplier Source (Gallons per day) (Gallons per day)
Claremont® 2wels 25,000 50,000
Dendron® 2wels 20,000 £0,000
Surry® 2 wels 40,000 100,000

Inclustrial Park? 1 well 80,000 150,000
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Table 2-7
State and County Minority and Low-Inceme Population Percentages®
Mative Other
County/Independant City White Black American Asian Nen-Hispanic  Hispanic | Low Income
Demographics State Yo e Y e Y e e
State Demographics
Morth Carolina 5 22 1 1 =1 1 14
County Demographics
Gates Morth Caralina 52 42 0 =1 0 a 17
Commonwealth Demagraphics
Virginia TG 18 =1 2 =1 3 11
County/Independent City Demographics
Charles City Wirginia 29 B2 2 =1 ] 1 17
Chesapesaks® irginia 67 M <1 1 <1 1 11
Chestariak Virginia 77 19 <1 2 <1 1 8
Colonial Heights® Wirginia 96 =1 <1 2 =1 1 T
Dirmwiddis irginia T4 25 <1 =1 ] 1 11
Essex Virginia B0 19 =1 a 1] <1 15
Franklin® Wirginia 44 L) =1 =1 =1 <1 22
Gloucestar Wirginia g3 11 <1 1 ] 1 11
Hampton® irginia 43 48 <1 2 =1 2 14
Hanower irginia a3 5 =1 i =1 i 4
Henrico irginia 63 a5 <1 =1 =1 1 2]
Hopeawsall® irginia &7 H <1 i =1 2 17
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Table 2-7 (continuad)
State and County Minority and Low-lnceme Population Percentages®

Mative Cither

County/Iindependant City White Black American Asian Nen-Hispanic  Hispanic | Low Income

Demographics State Y "z Y = e e e
lzle of Wight Wirginia 67 a2 < =1 <1 <1 12
Jameas Cily firginia T8 19 <1 i =1 1 T
King and Gusen firginia BT 44 1 =1 =1 <1 17
King William firginia 65 az 2 =1 n <1 12
Lancaster Wirginia g a0 <1 =1 1] 1 16
Mathews Virginia 85 13 <1 =1 <1 1 12
Micldlaseax ‘firginia 74 25 <1 =1 1] i 16
MNew Kant Virginia Fi M 1 =1 <1 1 &
Newpaort Mews® Wirginia EQ b= <1 2 <1 3 16
MNorfalk® Virginia 57 3s <1 3 =1 2 17
Northampton ‘firginia 48 5D <1 0 =1 2 27
Petarsbarg® Wirginia 25 T3 <4 1 =1 1 23
Poquaoson® firginia a3 =1 <1 i =1 <1 4
Partamouth® Wirginia 47 5O < 1 <=1 2 20
Prince George firginia 64 20 <1 2 <1 4 5
Richimond® Wirginia 27 T <4 1 =1 1 25
Southampion firginia B4 47 <1 =1 1] 2 17
Suffalk® Virginia 52 47 <1 <1 =1 1 18
Surry firginia 44 EE <1 =1 1] <1 17
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Table 2-7 (continued)
State and County Minority and Low-Inceme Population Percentages®

Mative Cither
County/independent City Whit= Black American Asian Nen-Hispanic  Hispanic | Low Income
Dermographics State Y e Y 2 e Y Y
Sugsen Wirginia 42 E& | =1 =1 =1 29
Virginia Bsach* Wirginia 80 13 =1 3 <1 3 5
Williamsburg® Virginia 87 11 =1 2 <1 1 23
‘ork Wirginia 81 18 =1 2 <1 1 [

a. Based on 1920 Census Data; rounded to nearest whole number.
“ - Indepandant City,
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Table 2-8
Surry County, Virginia, Sites on the National Register of Historic Places

Site Mame

Location

Bacon's Castle

Chippokes Flantation

Enos House

Four Mile Tree

Glebe House of Southwark Parish
Melville

Montpelier

el Brick Church

Fleasant Foint

Rich Meck Farm

Second Southwark Churzh Archasological
Site (445YE5)

Smith's Fort

Snow Hill

Surry County Courthouse Complex
Swann's Point Plantation Site

Warren House

Off State Highway 10 in Bacon's Castle

Chippokes State Park, State Highways 634
and 533

Surry County (address restricted)

Mortheast of the junction of State Highwavs
618 and 610

East of Spring Grove on State Highway 10
East of Town of Surry

1.4 miles southwest of Cabin Point

State Highway 10 in Bacon's Castle

1 mile south of Town of Scotland on State
Highway 537

East of Town of Sumy

Surry County (address restricted)

Surry County (address restricted)
State Highway 40 Gwaltney Corner
State Highway 10 in Town of Surry
Town of Scotland (address restricted)

Mortheast of Town of Surry off State
Highway 31

Source:
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Figure 2-1
Dominion - 50 Miles Surry Vicinity Map
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Figure 2-2
Dominion - SPS Site
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Figure 2-3
Dominicon - 6 Miles Surry Vicinity Map
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Figure 2-4
Dominion - SPS Minority Population
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Figure 2-5
Dominion - SPS Low-Income Population
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3.0 PROPOSED ACTION

NRC Input

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

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. discusses the plant in general. through
describe potential activities and associated changes in number of employees that license
renewal could effect. 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 ( and ). The NRC Generic Environmental
Impact Statement for License Renewal of Nuclear Plants (GEIS) ( ) describes SPS
features and, in accordance with NRC requirements, Dominion maintains an updated Final
Safety Analysis Report for the units ( ). 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 . 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

( , Pg. 32356). Average net capacity is 1,602 MWe for the plant. ( )-
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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 ( , Figure 15.1-2) with a hemispheric dome and a flat reinforced-concrete
foundation mat ( , 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
( , 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 ( , 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 ( :

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 ( , 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 ( , 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) (

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 ( ). 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 ( , 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 ( ).

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 ( , 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 ( , 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 ( , Sec. llI[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 | led jet t ies projecting
perpendicularly from the river shoreline extend the discharge canal another

1,100 feet into the James River ( , Sec. llI[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
( , Sec. llI[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 ( )- 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.



Surry Power Station, Units 1 and 2

Application for Renewed Operating Licenses

Chapter 3 Appendix E - Environmental Report

Page 3-7

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 ( , 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 ( , 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 ( ).

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 ( )- 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 ).
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 ( , pp. 1, 2). Based on the annual
reports of water withdrawal ( to ) 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) ( ). 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 ( ,
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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
( )- 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 )-
"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

1. A primary characteristic of a transmission ling is the voltage, measured in Kilovalts (k). The
GEIS indicates that transmission lines use voltages of approximately 115 to 138-KV and higher
and that, in contrast, distribution lines use voltages below 115 or 128-KW | ,

Section 4.51, pp. 4-581. The Surry Plant transmission lines aperate at one of two voltages:
either 230-kV or 500-kWY).
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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

).

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
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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

NRC Input

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

"... The incremental aging management activities carried out to allow operation of a nuclear
power plant beyond the original 40-year license term will be from one of two broad categories:
(1) SMITTR actions, most of which are repeated at regular intervals, and (2) refurbishment or
replacement actions, which usually occur fairly infrequently and possibly only once in the life
of the plant for any given item...." , Section 2.6.3.1, pg. 2-41. {SMITTR defined at GEIS
Section 2.4, pg. 2-30, as surveillance, monitoring, inspections, testing. trending. and
recordkesping.)

Dominion has addressed refurbishment activities in this environmental report in accordance
with NRC regulations and complementary information in the NRC GEIS for license renewal

( , 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 ( ) 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

NRC Input

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

"...The incremental aging management activities carried out to allow operation of a nuclear
power plant beyond the original 40-year license term will be from one of two broad categories:
(1) SMITTR actions, most of which are repeated at regular intervals, and (2) refurbishment or
replacement actions, which usually occur fairly infrequently and possibly only once in the life
of the plant for any given item...." Rel. 3.1-3, Section 2.6.3.1. {SMITTR is defined in Ref. 3.1-3,
Section 2.4, as surveillance, monitoring, inspections, testing, trending. and recordkeeping.)

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 (

Section 2.3.8.1). Approximately 60 percent of the employees live in Isle of Wight, James Clty,
or Surry Counties or the city of Newport News, with the balance of employees living in various
other locations. 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 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 ( , 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 ( , Section B.3.1.3), but mostly during normal
refueling and 10-year in-service refueling outages ( , 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 tha