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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."
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2.6 Regional Demography

The Generic Environmental Impact Statement for License Renewal of Nuclear Power Plants
(GEIS) presents a population characterization method that is based on two factors:
"sparseness" and "proximity" ( , 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.
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2.7 Economic Base

Hampton Roads has experienced steady growth in population and economic activity during
the last decade, as has Surry County to a lesser extent. The Hampton Roads area is the
27th largest metropolitan statistical area in the United States with more than 1.5 million
people. It has a transportation network of trucking and railroad terminals, interstate highway
access to main east-west and north-south routes, international airports, and an international
deepwater, ice-free seaport, giving the area access to both domestic and international
markets ( )- 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 ( ).
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2.8 Taxes

SPS pays annual property taxes to Surry County. Taxes fund Surry County operations,
including the school system and road maintenance. For the years 1995 to 1998, SPS’s
property taxes provided about 76 percent of Surry County’s total property tax revenue.
Property taxes cover about 66 percent of Surry County’s total operating budget. If the
operating licenses for SPS were not renewed and the plant was decommissioned, impacts to
the tax base of the surrounding communities and their economic structures could be
significant, as discussed in Section 8.4.7 of the GEIS ( )-

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.
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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.
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The highest surface temperature recorded in the SPS discharge canal in a
comprehensive 5-year study (2 years pre-operational and 3 years
post-operational) under a variety of operational conditions was 99.9°F on
August 21, 1975 ( , 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 that the most additional personnel needed to perform license renewal
SMITTR activities would typically be 60 persons during a 10-year in-service refueling.
Having established this upper value for what would be a single event in 20 years, the GEIS
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uses this number as the expected number of additional permanent workers needed per unit
attributable to license renewal. GEIS Section C.3.1.2 uses this approach in order to
"...provide a realistic upper bound to potential population-driven impacts...."

Dominion expects that existing "surge" capabilities for routine activities, such as outages, will
enable Dominion to perform the increased SMITTR workload without adding SPS staff. For
the purpose of performing its own analyses in this environmental report, Dominion is
adopting the GEIS approach with one alteration. Plant modifications during license renewal
would be SMITTR activities that would be performed mostly during outages, and Dominion
would generally stagger SPS outage schedules so that both units would not be down at the
same time. No plant facility modifications are anticipated. Therefore, Dominion believes it is
unreasonable to assume that each unit would need an additional 60 workers. Instead, as a
reasonably conservative high estimate, Dominion is assuming that SPS would require no
more than a total of 60 additional permanent workers to perform all license renewal SMITTR
activities.

Adding full-time employees to the plant workforce for the license renewal operating term
would have the indirect effect of creating additional jobs and related population growth in the
community. Dominion has used an employment multiplier appropriate to the Hampton Roads
region (1.9), ( ) to calculate the total direct and indirect jobs in service industries that
would be supported by the spending of the SPS workforce. The addition of 60 license
renewal employees would generate approximately 54 indirect jobs distributed in the
potentially impacted communities of Isle of Wight, James City, and Surry Counties and the
City of Newport News. This number was calculated as follows: 60 (additional employees) x
1.9 (regional multiplier) = 114 (total employees). Of these, 60 would be direct employees and
54 would be indirect.
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3.5 Gravel Neck Combustion Turbines Station

Gravel Neck Combustion Turbines Station operations do not affect Surry operations.
However, SPS and Gravel Neck are permitted under the same groundwater withdrawal
permit. To understand groundwater use at the site, one must consider both Surry and Gravel
Neck groundwater withdrawal. The stations share a switchyard and transmission lines, and
Gravel Neck operations are considered in the alternative analysis in . For these
reasons, Dominion has chosen to include this section on the Gravel Neck Station.

Dominion operates the Gravel Neck Combustion Turbines Station on the SPS property (see

). Six simple-cycle turbines provide peaking power. Two Westinghouse units were
constructed in 1970 and are rated at 15 megawatts (MW) and 25 MW. Four General Electric
turbines were installed in 1988 and are each rated between 75 MW (summer) and 98 MW
(winter). The Westinghouse turbines burn No. 2 fuel oil only. The four newer turbines can
burn oil or natural gas. The turbines station shares the switchyard and the transmission lines
leaving the switchyard with the nuclear units.

Oil and gas are delivered by pipeline from Newport News under the James River. The
pipelines enter the Dominion property near the cooling water intake structure (see

). Fuel oil is stored in three tanks — one 320,000-gallon tank at the old units and
two 3,177,000-gallon tanks associated with the new units — at the Combustion Turbines
Station.

Three groundwater wells supply the potable and blowdown water needs for the turbines.
These wells are included in the SPS site groundwater withdrawal permit ( ).
Groundwater use at the Gravel Neck facility from 1992 through 1999, averaged 1,294,800
gallons per year (107,900 gallons per month or approximately 2.46 gpm) ( ). All
potentially oil-contaminated stormwater runoff from Gravel Neck Combustion Turbines Station
is pumped to the SPS settling basin that is permitted to discharge to the James River via the
SPS discharge canal.
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Table 3-1
SPS Groundwater Use
Water Use
(in Millions of Gallons}
lMonth 1992 1943 1994 19495 1906 1997 1998 19499
January 14 11 2 g 12 a8 g 12
February 13 10 T 7 & a8 g 2
March 12 a 10 10 8 8 11 13
April 11 a 10 7 8 =] 11 10
May 11 10 10 8 7 & 10 8
June 11 a 11 8 =] 10 12 12
July 12 10 =] g 10 8 11 11
August 11 10 11 8 =] 8 12 7
September 11 10 a 7 9 10 11 9
October 11 8 8 11 7 8 11 10
Movember 11 10 ] 13 & 10 12 a
Decemlber 10 ] 11 7 & 10 11 a
Yearly Total 137 117 113 104 103 104 130 119
Monthly Average 11 10 2] g 9 2] 11 10
Source: o

Motes: 1. Groundwater use data from wells: A (Low Level Intake); B (Condensate Tanks); C (Hi
Level Road); D (Training Center); E (Warshouze Road); F (Recreation Facility); Const.
Site (Construction Site).
2. Allvalues in table have been rounded.
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Table 3-2
Gravel Neck Combustion Turbines Station Groundwater Use
Water Use
(in Gallong)

Month 1992 1993 1994 19495 1996 1997 1998 1999
January 1,400 Q00 1,000 ano 1,800 &00 S00 ann
February 1,500 Q00 1,100 1,200 1,100 =00 5,800 244 400
March 3,100 1,400 2200 1,700 2000 &00 1,600 161,800
April 3,100 1,400 00 1,900 2000 1,000 615,400 700
hayy 1,800 800 1,000 1,700 2600 115,200 0 Q0200
June 2800 1,400 2,800 1,300 TO0 484 700 0 1,100
July 1,800 2100 2,300 1,100 100 531,800 427700 1,244 100
August 1,100 1,600 1,800 2000 100 M4700 14077500 1,609000
September 1,200 1,700 B00 1,500 7,600 187100 1,065,300 711,000
October 1,400 1,200 2700 1,400 1,300 186800 1,005,300 BE.200
Movember 1,100 1,100 TO0 2,300 00 289,200 531,400 00
Cecember 1,400 1,100 1,300 1,000 400 FO0 S00 1,700
Yearly Total 21,700 AER0D 48700 12,000 29400 1927500 47343008 4458100
ranthly 1,200 1,300 1,600 1,500 1,800 160,600 394,500 34,500

Average
Source: Ref 2.1-13 to Ref. 3.1-2(

Miote: Groundwaieruse

-cl-a-tél is.."f.r;::um wells G (old CT; H (Gravel Meck CT); and J (Gravel Meck).

Increase in use between 1992-1998 and 1997-1999 reflects achange inprocedures. Water
is stored in a storage tank at Gravel Meck. Priorto 1997, the water was delivered by tanker
truck; since 1997, groundwater has been used to fill the storage tank. The turbines station is
a peaking facility, so power generation and water use are sporadic.
a. Equivalent to 2 gallons per minute.
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Figure 3-1
Power Block Area for Surry Power Station Units 1 and 2
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Figure 3-2
Eastern Virginia Groundwater Management Area
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Figure 3-3
Transmission Corridors
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4.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION AND
MITIGATING ACTIONS

MRC Input

"The environmental report shall include an analysis that censiders...the envirenmental effects of the proposed
action...and alternatives available for reducing or avoiding adverse envirenmental effects.” 10 CFR 51.53(¢)

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

Chapter 4 presents an assessment of the environmental consequences and potential
mitigating actions associated with the renewal of Surry Power Station’s (SPS’s) operating
licenses. The U.S. Nuclear Regulatory Commission (NRC) has identified and analyzed 92
environmental issues that it considers to be associated with nuclear power plant license
renewal and has designated the issues as Category 1, Category 2, or NA (not applicable),
(Ref. 4.0-1). NRC has designated an issue as Category 1 if, after analysis, the following
criteria were met:

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

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

® mitigation of adverse impacts associated with the issue has been considered in the
analysis, and it has been determined that additional plant-specific mitigation measures are
likely to be not sufficiently beneficial to warrant implementation.

Surry Power Station
Catagory 1 issues not applicabla® 18
Category 1 issues applicable 51
MaP issas 2
Catagory 2 isaues not applicabla [*]
Catagory 2 issues applicable 12

a. Mot applicable to Sumry becauss they pertain to design or
operational featuras that Suny doas not have.
b. Categorization and impact definitions do not apply.
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If the NRC analysis concluded that one or more of the Category 1 criteria could not be met,
NRC designated the issue as Category 2. NRC requires plant-specific analysis for
Category 2 issues. NRC designated two issues as NA, signifying that the categorization and
impact definitions do not apply to these issues. NRC rules do not require analyses of
Category 1 issues that NRC has resolved using the generic findings (10 CFR 51, Appendix B,
Table B-1) in the Generic Environmental Impact Statement for License Renewal of Nuclear
Plants (GEIS), ( ). An applicant may reference the generic findings or GEIS
analyses for Category 1 issues. lists the 92 issues and identifies the
Environmental Report section that addresses each issue.

Category 1 License Renewal Issues

MRC Input

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

"...[A]lbsent new and significant informatien, the analysis for certain impacts codified by this
rulemaking need only be incorporated by reference in an applicant’'s environmental report for
license renewal...." Discussion of Regulatory Requirements, | : pg. 28483)

Dominion has determined that, of the 69 Category 1 issues, 11 do not apply to SPS because
they apply to design or operational features that are not relevant to SPS. These are:
groundwater withdrawal rates of less than 100 gallons per minute and heat dissipation by
discharge to a lake or groundwater, cooling towers, or cooling ponds. In addition, because
Dominion does not plan to conduct any refurbishment activities, the NRC findings for the
seven Category 1 issues that apply only to refurbishment clearly overstate SPS
refurbishment impacts and do not apply. lists these 18 issues and expands on
Dominion’s basis for determining that they are not applicable to SPS.

lists the 51 Category 1 issues that Dominion has determined to be applicable to
SPS and also lists the two issues for which NRC came to no generic conclusion (NA; Issues
60 and 92). The table includes findings that NRC codified and references their supporting
GEIS analyses. Dominion has reviewed the NRC findings and identified no new and
significant information, nor has Dominion become aware of any information that would make
the NRC findings inapplicable to SPS. Therefore, Dominion adopts by reference the NRC
findings for these Category 1 issues.
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Category 2 License Renewal Issues

NRC Input

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

"The report must contain a consideration of alternatives for reducing adverse impacts, as
recuired by § 51.45{c). for all Category 2 license renewal issuss...." 10 CFR 51.53(c){3)ii)

NRC designated 21 issues as Category 2. through address each of the
Category 2 issues, beginning with a statement of the issue. As with the Category 1 issues,
some Category 2 issues (five) apply to design or operational features that SPS does not
have. In addition, some Category 2 issues (four) apply only to refurbishment activities. If the
issue does not apply to SPS, the section explains the basis for inapplicability.

For the 12 Category 2 issues that Dominion has determined to be applicable to SPS, the
sections contain required analyses. These analyses include conclusions regarding the
significance of the impacts relative to renewal of the operating licenses for SPS and discuss
potential mitigative alternatives, when applicable, and to the extent required. Dominion has
identified the significance of the impacts associated with each issue as either small,
moderate, or large, consistent with the criteria that NRC established in 10 CFR 51,
Appendix B, Table B-1, Footnote 3 as follows:

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

regulations are considered small.

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

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

In accordance with National Environmental Policy Act (NEPA) practice, Dominion considered
ongoing and potential additional mitigation in proportion to the significance of the impact to be
addressed (e.g., impacts that are small receive less mitigative consideration than impacts
that are large).
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NA License Renewal Issues

NRC determined that its categorization and impact finding definitions did not apply (NA = not
applicable) to Issues 60 and 92. Dominion included these issues in . NRC noted
that applicants currently do not need to submit information on chronic effects from
electromagnetic fields (10 CFR 51, Appendix B, Table B-1, Footnote 5). For the other NA
issue, environmental justice, NRC did not require information from applicants, but noted that it
will be addressed in individual license renewal reviews (10 CFR 51, Appendix B, Table B-1,
Footnote 6). Dominion has included environmental justice demographic information in
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4.1 Water Use Conflicts (Plants with Cooling Ponds or Cooling Towers Using
Makeup Water from a Small River with Low Flow)

NRC Input

"... If the applicant’s plant utilizes coeling towers or cooling ponds and withdraws makeaup
water from a river whose annual flow rate is less than 3.15 x 102 ft®fyear (9 = 10'% m*/year), an
assessment of the impact of the proposed action on the flow of the river and related impacts
on instream and riparian ecological communities must be provided. The applicant shall also
provide an assessment of the impacts of the withdrawal of water from the river on alluvial
aquifers during low flow." 10 CFR 51.53(3)(ii){ &)

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

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

NRC Input

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

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

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

As describes, SPS has a once-through heat dissipation system. As described
below, Dominion has state documentation equivalent to a CWA 316(b) determination.
Section 316(b) of the CWA requires that any standard established pursuant to Sections 301
or 306 of the CWA shall require that the location, design, construction, and capacity of
cooling water intake structures reflect the best technology available for minimizing adverse
environmental impacts (33 USC 1326). Entrainment through the condenser cooling system
of fish and shellfish in the early life stages is one of the adverse environmental impacts that
the best technology available minimizes. Virginia State Water Control Board regulations
provide that compliance with a Virginia Pollutant Discharge Elimination System (VPDES)
permit constitutes compliance with Sections 301 and 306 of the CWA ( )- In
response to Board requirements, Dominion submitted a CWA Section 316(b) demonstration
for SPS on November 1, 1980 ( ). Appendix B includes a copy of the title page of
the current SPS VPDES permit. Issuance of the SPS VPDES permit indicates the Board’s
conclusion that SPS, in operating in conformance with the permit, would be in compliance
with the CWA requirements. Dominion concludes that the Commonwealth regulation and the
SPS VPDES permit constitute the SPS CWA 316(b) determination. Dominion also
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concludes that any environmental impact from entrainment of fish and shellfish in early life
stages is small and does not require further mitigation.
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4.3 Impingement of Fish and Shellfish

NRC Input

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

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

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

As describes, SPS has a once-through heat dissipation system.

discusses the CWA 316(b) determination for SPS, indicating compliance with the use of the
best available technology. Impingement of fish and shellfish on the intake screens is one of
the adverse impacts that the best technology available minimizes.

Dominion concludes that this environmental impact is small and does not require further
mitigation.
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4.4 Heat Shock

NRC Input

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

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

NRC made impacts on fish and shellfish resources resulting from heat shock a Category 2
issue because of continuing concerns about thermal discharge effects and the possible need
to modify thermal discharges in the future in response to changing environmental conditions
( , Section 4.2.2.1.4) Information to be ascertained includes: (1) type of cooling
system (whether once-through or cooling pond), and (2) evidence of a CWA 316(a) variance
or equivalent state documentation.

As describes, SPS has a once-through heat dissipation system. As discussed
below, Dominion has a CWA 316(a) variance for SPS discharges.

Section 316(a) of the CWA establishes a process whereby a thermal effluent discharger can
demonstrate that thermal discharge limitations are more stringent than necessary and, using
a variance, obtain alternative facility-specific thermal discharge limits (33 USC 1326).

Dominion submitted a CWA Section 316(a) Demonstration for SPS to the Virginia State
Water Control Board on September 1, 1977 ( ). Part 1.C.16 of the current SPS
VPDES permit ( ) refers to this submittal, indicating that effluent limitations more
stringent than the thermal limitations included in the permit are not necessary to assure the
protection and propagation of a balanced indigenous community of shellfish, fish, and wildlife
in the James River. The fact sheet that accompanies the permit provides the justification for
the variance ( , Section 21).

Dominion concludes thta impacts from heat shock are small and no mitigtaion is warranted.
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4.5 Groundwater Use Conflicts (Plants that Use > 100 gpm)

NRC Input

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

"Plants that use more than 100 gpm may cause groundwater use conflicts with nearby
groundwater users." 10 CFR 51, Subpart A, Appendix B, Table B-1, lssue 33

NRC made groundwater use conflicts a Category 2 issue because it could not assign a single
significance level (small, moderate, or large) to the issue and because, if there were
moderate or large impacts, mitigation might be warranted. The effect of groundwater use on
neighboring groundwater users would depend on the rate of withdrawal and the distance to
neighboring wells ( , Section 4.8.1.1). Therefore, information to be ascertained
includes: (1) SPS groundwater withdrawal rate (whether greater than 100 gpm), (2) distance
to neighboring well(s), and (3) impact on the neighboring well(s).

As described in and illustrated in , SPS used an average of

221 gallons per minute (gpm) of groundwater from 1992 through 1999; thus, this issue is
applicable to SPS. The closest wells to the site are 1.0 miles north of the site boundary at the
wildlife management area and 0.6 mile southwest of the site at a Drewry Point vacation
cottage. Because the purpose of these wells is to supply domestic water for use at a wildlife
management area and a vacation cottage, the water demand at each location should be
minimal. The combined SPS/Gravel Neck combustion turbines facilities are permitted to
remove groundwater at a rate of 294 gpm ( ). The onsite wells capable of the
greatest yield are wells B, C, and E ( to ). Well B is the one most used for
production purposes and is the closest to the center of the SPS property. Data from well B
were used to calculate the drawdown created by well E and the Construction Site Well. Using
the data from well B, the well with the greatest yields, introduces additional conservatism in
the calculations. Drawdown for well E and the Construction Site Well would not be as
extensive as for well B. Well E is closest to Drewry Point, and the Construction Site Well is
closest to the Hog Island Wildlife Management Area.

No pump tests have been performed on the site wells, other than specific capacity tests
performed after well installation to determine maximum well yields. Therefore, in order to
determine potential offsite impacts, two different kinds of well data and a computer model
were used. The well data in were collected from various sources ( ;
and ) to supplement the data from the specific capacity test performed on
well B. Data were assigned to the model, based on several assumptions. An average
transmissivity for the area was used in the calculations, while a small storage coefficient
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within the accepted range for a confined aquifer was used. The data were input into a
computer program containing the Theis equation. The drawdown was then calculated at the
property boundary and the offsite well locations.

The Construction Site Well is located approximately 4,200 feet (0.6 mile plus 1,050 feet from
the Construction Site Well to the property boundary) from the wildlife management area well.
Well E is located approximately 1.23 miles (1 mile from the offsite well to the property
boundary plus 1,200 feet to well E) from the Drewry Point cottage.

Based on the conservative pumping rate of the permitted withdrawal amount of 294 gpm
(conservative because no site well is capable of pumping at that rate) at the Construction Site
Well, the drawdown at the property boundary to the north is less than 3.8 feet. The projected
drawdown at the wildlife management area well (4,200 feet from the Construction Site Well)
would be less than 1.4 feet. The conservative pumping rate used in the model is higher than
the highest annual average withdrawal rate from 1992 to 1999. The 8-year withdrawal
average from 1992 to 1999 for wells at the SPS facility is approximately 221 gpm. A pumping
rate of 220 gpm at the Construction Site Well would result in a drawdown of the
potentiometric surface of approximately 2.8 feet at the property boundary and less than 1 foot
at 4,200 feet from the Construction Site Well. The maximum yield of any SPS well is 220

gpm.

Based on the conservative pumping rate of 294 gpm at well E, the drawdown at the property
boundary to the southwest is approximately 3.5 feet. The projected drawdown at the Drewry
Point cottage (1.2 miles from well E) would be less than 0.5 feet. The 8-year withdrawal
average from 1992 to 1999 from wells at the SPS facility is approximately 221 gpm. The
drawdown at the property boundary, based on a rate of 220 gpm, would be approximately
2.8 feet. The drawdown at the offsite well would be approximately 0.5 feet.

The SPS facility is located in an area isolated by the James River, the Hog Island Wildlife
Management Area to the north and south, and the Chippokes Plantation State Park to the
southwest. The remoteness of the facility ensures both limited development in the area and
limited use of groundwater as a source of water. The offsite wells are located in fairly remote
areas and are capable of relatively small yields (35 gpm). The small amount of projected
drawdown at the two closest offsite locations would not significantly impact these wells.

Therefore, the impact to groundwater resources in the area would be small and mitigation is
not warranted.
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4.6 Groundwater Use Conflicts (Plants Using Cooling Towers Withdrawing
Makeup

Water from a Small River)

NRC Input

"... If the applicant’s plant utilizes cooling towers or cooling ponds and withdraws makeup
water from a river whose annual flow rate is less than 3.15 x 10'% ft¥/year.... [The] applicant
shall also provide an assessment of the impact of the withdrawal of water from the river on
alluvial aquifers during low flow." 10 CFR 51.53{c){3){iij(A)

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

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

NRC Input

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

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

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



Surry Power Station, Units 1 and 2

Application for Renewed Operating Licenses
Chapter 4 Appendix E - Environmental Report
Page 4-14

4.8 Degradation of Groundwater Quality

NRC Input

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

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

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

NRC Input

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

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

"...If no important resources would be affected, the impacts would be considered minor and of
small significance. If important resources could be affected by refurbishment activities, the
impacts would be potentially significant...." Ref. 4.0-1, Section 3.6, pg. 3-6

NRC made impacts to terrestrial resources from refurbishment a Category 2 issue because
the significance of ecological impacts cannot be determined without considering site- and
project-specific details (Ref. 4.0-1, Section 3.6). Aspects of the site project to be ascertained
are: (1) the identification of important ecological resources; (2) the nature of refurbishment

activities; and (3) the extent of impact to plant and animal habitats.

The issue of impacts of refurbishment on terrestrial resources is not applicable to SPS

because, as discussed in Section 3.2, Dominion has no plans for refurbishment or other

license-renewal-related construction activities at SPS.
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4.10 Threatened or Endangered Species

NRC Input

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

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

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

Sections 3.9 and 4.1).

of this Environmental Report describes aquatic communities of the lower James
River in the vicinity of SPS. discusses ecological habitats at SPS and along
associated transmission lines. discusses terrestrial and aquatic species that
occur or may occur at SPS and along associated transmission lines, and that have special
status (i.e., Federal or State threatened or endangered).

With the exception of the bald eagle, Dominion is not aware of any endangered or threatened
terrestrial species at SPS or along the associated transmission lines. Current operations of
SPS and transmission line maintenance procedures do not adversely affect any terrestrial
habitat (see ). Furthermore, plant operations and transmission line maintenance
procedures are not expected to significantly change during the license renewal period.

Therefore, no adverse impacts to endangered or threatened terrestrial species from current
or future operations of SPS are expected. In addition, as discussed in , Dominion
has no plans to conduct refurbishment or construction activities at SPS during the license
renewal period. Therefore, there would be no refurbishment-related impacts to endangered
or threatened terrestrial species, and no further analysis of refurbishment- related impacts is
applicable.

As part of its Clean Water Act Section 316(b) Demonstration, Dominion conducted extensive
surveys of fish in the lower James River in the vicinity of SPS over a 9-year period
(1970-1978). No Federally listed species were collected in these surveys (see ).
Small numbers of Atlantic sturgeon (currently a candidate for Federal listing) were collected in
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monthly otter trawl samples designed to characterize the fish populations of the "shelf" zone,
the area adjacent to the main channel of the James River near SPS ( , Tables 11
and 12). No Atlantic sturgeon were observed in screenwash samples collected during a
1974-1978 study of impingement at SPS ( , Tables 22 and 23) and none have been
observed in screenwash collections since 1978. The likelihood of Atlantic sturgeon being
impinged at the SPS intakes over the license renewal term is very low, because they are
strong swimmers as adults and prefer deeper, main-channel waters. Based on the

Section 316(b) Demonstration and subsequent operating experience, this species is not
especially vulnerable to impingement at SPS. Further, the Ristroph travelling screens at SPS
minimize impingement mortality, with survival rates higher than 90 percent for most species

( , pg. 85).

No Atlantic sturgeon eggs or larvae were collected in a 1976-1978 study of entrainment at
SPS ( , Table 26). It is conceivable that small numbers of Atlantic sturgeon eggs
and/or larvae could be entrained over the license renewal term. However, given the spawning
habitat preferences and reproductive biology of the species, the likelihood is small. Atlantic
sturgeon ascend rivers along the Atlantic coast to spawn in fresh water, generally between
the freshwater-salt water interface and the Fall Line. Sturgeon spawn in the main channel of
large rivers like the James, frequently at bends in the river where the current is strong and the
substrate is hard-packed and swept clean of silt. Because sturgeon eggs are demersal
(heavier than water) and adhesive, they are not likely to float downstream and into the intakes
of SPS. Sturgeon eggs tend to sink to the bottom of river channels and adhere to rocks, logs,
and submerged aquatic vegetation. Based on the 316(b) Demonstration and the biology of
the species, the Atlantic sturgeon is not especially vulnerable to entrainment at SPS. Any
impacts to Atlantic sturgeon from entrainment would be small, and would be at the level of the
individual egg or larvae rather than the population.

Dominion has limited its evaluation of potential impacts to threatened or endangered aquatic
species to those that might be present in the James River in the vicinity of SPS and that could
be affected by withdrawal or discharge of James River water used for condenser cooling.
Other threatened or endangered aquatic species might be present in water bodies (streams,
ponds, and wetlands) crossed by SPS transmission line corridors. However, Dominion is
planning no refurbishment or other license-renewal-related construction activities and is not
aware of any SPS operational or maintenance practices that could affect aquatic species in
these water bodies. Therefore, consistent with 10 CFR 51, Dominion has identified
threatened and endangered species that might be present in transmission corridor water
bodies ( ), but assumes that any such species would not be affected by continued
operation of SPS through the license renewal period.
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Dominion has corresponded with the U.S. Fish and Wildlife Service, National Marine
Fisheries Service, and Virginia Department of Game & Inland Fisheries. See

for discussion of threatened and endangered species consultation and for
correspondence.
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4.11 Air Quality During Refurbishment

NRC Input

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

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

NRC made impacts to air quality during refurbishment a Category 2 issue because vehicle
exhaust emissions could be cause for some concern; a general conclusion about the
significance of the potential impact could not be drawn without considering the compliance
status of each site and the number of workers expected to be employed during the outage
(Ref. 4.0-1, Section 3.3). Information needed would include: (1) the attainment status of the
plant-site area, and (2) the number of additional vehicles as a result of refurbishment
activities.

Air quality during refurbishment is not applicable to SPS because, as discussed in
Section 3.2, Dominion has no plans for refurbishment at SPS.
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4.12 Microbiological Organisms

NRC Input

"If the applicant’s plant uses a cooling pond, lake, or canal or discharges into a river having an
annual average flow of less than 3.15 = 10"2ft*/year (9 = 10'"m?*year), an assessment of the
proposed action on public health from thermophilic organisms in the affected water must be
provided." 10 CFR 51.53{c){3){ii)}{G)

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

NRC designated impacts on public health from thermophilic organisms a Category 2 issue,
because NRC did not have sufficient data available for facilities using cooling ponds, lakes, or
canals that discharge to small rivers. Information to be determined includes: (1) whether the
plant discharges to a small river, and (2) whether discharge characteristics (particularly
temperature) are conducive to the survival of thermophilic organisms in public waters.

This issue is not applicable to SPS because SPS discharges to the James River, which at the
location of SPS, is categorized as an estuary ( , Table 5-13).
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4.13 Electric Shock from Transmission-Line-Induced Currents

NRC Input

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

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

NRC made impacts of electric shock from transmission lines a Category 2 issue, because
without a review of each plant’s transmission line conformance with the National Electrical
Safety Code® (NESC®) ( ) criteria, NRC could not determine the significance of
the electric shock potential. The GEIS states that the transmission lines of concern are those
between the plant switchyard and its connection with the existing transmission system

( , Section 4.5, pg. 4-59).

Information to be ascertained includes: (1) change in line use and voltage since last analysis,
(2) conformance with NESC® standards, and (3) potential change in land use along
transmission lines since initial NEPA review. No NRC or NEPA analysis has been conducted
of the SPS transmission lines’ induced current hazard (although induced current was
considered when the lines were designed). Therefore, this section addresses only the
second analytical element: conformance with NESC® standards.

Objects located near transmission lines can become electrically charged due to the effect of
what is commonly called "static electricity," but is more precisely termed "an electrostatic
field." This charge results in a current that flows through the object to the ground. The
current is called "induced" because there is no direct connection between the line and the
object. The induced current can also flow to the ground through the body of a person who
touches the object. An object that is particularly well insulated from the ground, such as a car
on rubber tires, can actually store an electrical charge, becoming what is called "capacitively
charged." A person standing on the ground and touching the car receives an electric shock
due to the sudden discharge of the capacitive charge through the person’s body to the
ground. The intensity of the shock depends on several factors, including:

® the strength of the electrostatic field which, in turn, depends on the voltage of the
transmission line
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® the height of the line above the ground

® the size of the object on the ground.

In 1977, the NESC® adopted a provision that describes how to establish minimum vertical
clearances to the ground for electric lines having voltages exceeding 98 kilovolt (kV)
alternating current to ground1. The clearance must limit the induced current2 due to
electrostatic effects to 5 milliamperes if the largest anticipated truck, vehicle, or equipment
were short-circuited to ground. The NESC® chose this limit as being protective of the health
of a person who wears a heart pacemaker. By way of comparison, the setting of ground fault
circuit interrupters used in residential wiring (special breakers for outside circuits or those
with outlets around water pipes) is 6 milliamperes; the shock that one feels on a dry day after
walking on a carpet or sliding across a car seat and touching an object is the result of
approximately 3 milliamperes of current.

As described in , there are six 230-kV lines and three 500-kV lines that
distribute power from SPS to the Dominion grid. These nine lines were installed between
1960 and 1972, before the 5-milliampere provision was first introduced into the NESC® in
1977. In addition, there are two 230-kV lines completely on SPS property that send power
from the combustion turbines at Gravel Neck to the SPS switchyard. This analysis does not
include the Gravel Neck lines, because their operation is independent of SPS operation.

Dominion’s analysis of the transmission lines first identified the limiting case for each of the
nine transmission lines. The limiting case is the configuration along each transmission line
where the potential for current-induced shock would be greatest. Finding the limiting-case
configuration involved two considerations. First, Dominion minimized the amount of
right-of-way required by running the various lines along the same rights-of-way wherever
possible, including using the rights-of-way used by lines from other plants. The existence of
multiple SPS lines at one place could cause a location with otherwise less potential for shock
to become the limiting case. Second, the various lines use a variety of tower designs,
resulting in different ground clearances along a given line. Therefore, it became necessary
for Dominion to examine ground clearance and multiple lines to determine the limiting case.

Once the case was identified, Dominion calculated the electrostatic field strength for each
transmission line, and then calculated the induced current, as described below.

Dominion calculated field strength and induced current using a computer code called
ENGO01814. This code was developed by Cincinnati Gas & Electric Company and has been
used at Dominion since 1978. The results of this computer program have been field-verified

1. Part 2, Rules 232C1c and 23203c.

2 The NESC® andthe GEIS use the phrass "steady-stats cumant,” whareas 10 GFR 51.53(c)(3)(ii)(H) uses
the phrase induced current.” The phrases mean the same hera.
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through actual electric field measurements under energized transmission lines. The input
parameters for this code included the design features of the limiting-case scenario for each
transmission line, the NESC® requirement that line sag be determined at 120°F conductor
temperature, and the maximum vehicle size under the lines as a tractor-trailer 55 feet long,
8.2 feet wide, and an average of 11.8 feet high. Dominion calculated the 120°F clearance
based on design clearances.

The analysis determined that four of the nine transmission lines have the capacity to induce
enough charge in a vehicle parked beneath the lines to result in as much as 5.068
milliamperes of short-circuit discharge current. Although these lines marginally exceed the
NESC® limit, all the SPS transmission lines were installed prior to the requirements of the
1977 edition of the NESC®. Therefore, the provisions of the NESC® for preventing electric
shock from induced current are not applicable. The results for each transmission line are
provided in

Given the very slight (about 1 percent) exceedance of the NESC® limit and the
industry-standard 6-milliampere setting of ground fault circuit interrupters, Dominion’s
assessment under 10 CFR 51 concludes that electric shock is of small significance for the
SPS transmission lines. This conclusion would remain valid into the future if there are no
changes in line use, voltage, current, and maintenance practices and no changes in land use
under the lines — conditions over which Dominion has control. Dominion surveillance and
maintenance procedures (see ) provide assurance that design ground
clearances will not change. Due to the small significance of the issue, mitigation measures
are not warranted.
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4.14 Housing Impacts

NRC Input

The environmental report must contain "...[a]ln assessment of the impact of the proposed
action on housing availability..." 10 CFR 51.53({c}{3){ii)(N)

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

"...[SImall impacts result when no discernible change in housing availability occurs, changes

in rental rates and housing values are similar to those occurring statewide, and no housing
construction or conversion occurs.” . Section 4711

NRC made housing impacts a Category 2 issue, because impact magnitude depends on
local conditions that the NRC could not predict for all plants at the time of GEIS publication
( , Section 3.7.2). Local conditions to be ascertained are: (1) population
categorization as low, medium, or high, and (2) applicability of growth control measures.

Refurbishment activities and continued operations could result in housing impacts due to
increased staffing. As described in , Dominion does not plan to perform
refurbishment. Dominion concludes that there would be no refurbishment-related impacts to
area housing and no analysis is therefore required. Accordingly, the following discussion
focuses on impacts of continued operations on local housing availability.

As described in , SPS is located in a high population area. As noted in

, the area of interest is not subject to growth control measures that limit housing
development. In 10 CFR 51, Subpart A, Appendix B, Table B-1, NRC concluded that impacts
to housing are expected to be of small significance at plants located in "high" population
areas where growth control measures are not in effect. Therefore, Dominion expects housing
impacts to be small.

This conclusion is supported by the following site-specific housing analysis. The maximum
impact to area housing is calculated using the following assumptions: (1) all direct and
indirect jobs would be filled by in-migrating residents; (2) the residential distribution of new
residents would be similar to current worker distribution; and (3) each new job created (direct
and indirect) represents one housing unit. As described in , approximately

60 percent of the SPS employees reside in Isle of Wight, James City, and Surry Counties or
the City of Newport News. Therefore, the focus of the housing impact analysis is on these
areas. As also discussed in , Dominion’s conservative estimate of 60 license
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renewal employees could generate the demand for 114 housing units (60 direct and 54
indirect jobs). If it is assumed that 60 percent of the 114 new workers would locate in the four
areas, consistent with current employee trends, approximately 68 housing units would be
required in Newport News and Isle of Wight, James City, and Surry Counties. In an area
which has a population of more than 1.5 million, this demand would not create a discernible
change in housing availability, rental rates or housing values, or spur housing construction or
conversion. Dominion concludes that impacts to housing availability resulting from
plant-related population growth would be small and would not warrant mitigation.
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4.15 Public Utilities: Public Water Supply Availability

NRC Input

The envirenmental report must contain "...an assessment of the impact of population
increases attributable to the proposed project on the public water supply.” 10 CFR
51.53{c)(3){iiNn

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

“Impacts on public utility services are considered small if little or no change occurs in the
ability to respond to the level of demand and thus there is no need to add capital facilities.
Impacts are considered moderate if overtaxing of facilities during peak demand periods
occurs. Impacts are considered large if existing service levels (such as quality of water anc
sewage treatment) are substantially degraded and additional capacity is needed to meet
ongeing demands for services." . Section 3.7.4.5

NRC made public utility impacts a Category 2 issue because an increased problem with
water availability, resulting from pre-existing water shortages, could occur in conjunction with
plant demand and plant-related population growth ( , Section 4.7.3.5). Local
information needed would include: (1) a description of water shortages experienced in the
area, and (2) an assessment of the public water supply system’s available capacity.

The NRC'’s analysis of impacts to the public water supply system considered both plant
demand and plant-related population growth demands on local water resources.

describes potential population increases, and describes the distribution of that
population in the area associated with license renewal activities at SPS.

describes the public water supply systems potentially affected by license renewal activities,
their permitted capacities, and current demands. SPS does not use water from a municipal
system; therefore, Dominion does not expect SPS to have an effect on local water supplies.
As discussed in , ho refurbishment is planned for SPS and no refurbishment
impacts are therefore expected.

The impact to the local water supply systems resulting from plant-related population growth
can be determined by calculating the amount of water that would be required by these
individuals. The average American uses between 50 and 80 gallons per day for personal use
( , Pg. 2). As described in , Dominion’s conservative estimate of 60
license renewal employees could generate a total of 114 new jobs, which could result in a
population increase of 307 in the area (114 jobs multiplied by 2.69, which is the average
number of persons per household in the area | 1). Using this consumption rate, the
plant-related population increase would require an additional 24,560 gallons per day (307
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people multiplied by 80 gallons per day). If it is assumed that this increase is distributed
across the four potentially affected communities, consistent with current employee trends, the
increase in water demand would represent an insignificant percentage of capacity for the
water supply systems in these communities. (See for a discussion of the
current capacities of these systems.) Dominion concludes that impacts resulting from
plant-related population growth to public water supplies would be small, requiring no
additional capacity and not warranting mitigation.
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4.16 Education Impacts from Refurbishment

NRC Input

The environmental report must contain "...an assessment of the impact of the proposed action
on... public schools (impacts from refurbishment activities only} within the vicinity of the
plant...." 10 CFR 51.53{c){3){iiy(1)

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

"...[SImall impacts are associated with project-related enrollment increases of 3 percent or
less. Impacts are considered small if there is no change in the school systems” abilities to
provide educational services and if no additional teaching staff or classroom space is needed.
Moderate impacts generally are associated with 4 to 8 percent increases in enrollment.
Impacts are considered moderate if a school system must increase its teaching staff or
classroom space even slightly to preserve its pre-project level of service.... Large impacts are
associated with project-related enrollment increases greater than 8 percent...." Rel. 4.0-1,
Section 3.7.4.1

NRC made impacts to education a Category 2 issue because site- and project-specific
factors determine the significance of impacts (Ref. 4.0-1, Section 3.7.4.2). Local factors to be
ascer tained include: (1) project-related enroliment increases, and (2) status of the
student/teacher ratio.

This issue is not applicable to SPS because, as Section 3.2 discusses, Dominion has no
plans for refurbishment at SPS.
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4.17 Offsite Land Use

4.17.1 Refurbishment

NRC Input

The environmental report must contain "...an assessment of the impact of the proposed
action on... land-use... (impacts from refurbishment activities only) within the vicinity of the
plant...." 10 CFR 51.53(c){3){i)(1)

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

" [ plant-related population growth is less than 5 percent of the study area’s total
population, off-site land-use changes would be small, especially if the study area has
established patterns of residential and commercial development, a population density of at
least 60 persons per square mile, and at least one urban area with a population of 100,000 or
more within 50 miles...." Ref. 4.0-1, Section 3.7.5

NRC made impacts to offsite land use as a result of refurbishment activities a Category 2
issue because land-use changes could be considered beneficial by some community
members and adverse by others. Local conditions to be ascer tained include:

(1) plant-related population growth, (2) patterns of residential and commercial development,
and (3) proximity to an urban area with a population of at least 100,000.

This issue is not applicable to SPS because, as Section 3.2 discusses, Dominion has no
plans for refurbishment at SPS.
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4.17.2 License Renewal Term

MNRC Input

The environmental report must contain "...[a]n assessment of the impact of the proposed
action on ...land-use...within the vicinity of the plant..." 10 CFR 51.53{e){3)(ii}{l}

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

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

“If the plant’s tax payments are projected to be small, relative to the community’s total
revenue, new tax-driven land-use changes during the plant’s license renewal term would be
small, especially where the community has pre-established patterns of development and has
provided adequate public services to support and guide development.” ., Section
4741

NRC made impacts to offsite land use during the license renewal term a Category 2 issue,
because land-use changes may be perceived as beneficial by some community members
and adverse by others. Therefore, NRC could not assess the potential significance of
site-specific offsite land-use impacts ( , Section 4.7.4.1). Site-specific factors to
consider in an assessment of new tax-driven land-use impacts include: (1) the size of
plant-related population growth compared to the area’s total population, (2) the size of the
plant’s tax payments relative to the community’s total revenue, (3) the nature of the
community’s existing land-use pattern, and (4) the extent to which the community already
has public services in place to support and guide development.

The GEIS presents an analysis of offsite land use for the renewal term that is characterized
by two components: population-driven and tax-driven impacts ( , Section 4.7.4.1).
Based on the GEIS case-study analysis, NRC concludes that all new population-driven
land-use changes during the license renewal term at all nuclear plants would be small.
Population growth caused by license renewal would represent a much smaller "percentage
of the local areas" total population than the percentage presented by operations-related
growth ( , Section 4.7.4.2).

Tax-Revenue-Related Impacts

NRC has determined that the significance of tax payments as a source of local government
revenue would be large if the payments are greater than 20 percent of revenue ( ,
Section 4.7.2.1).
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NRC defined the magnitude of land-use changes as follows ( , Section 4.7.4):

® Small - very little new development and minimal changes to an area’s land-use pattern
® Moderate - considerable new development and some changes to land-use pattern
® Large - large-scale new development and major changes in land-use pattern.

NRC further determined that, if a plant’s tax payments are projected to be a dominant
source of a community’s total revenue (i.e., greater than 20 percent of revenue), new
tax-driven land-use changes would be large.

provides a comparison of total tax payments made by Dominion to Surry County
and the County’s operating budget. For the 4-year period from 1995 through 1998,
Dominion’s tax payments to Surry County represented approximately 76 percent of the
County’s total annual property tax revenue and approximately 50 percent of Surry County’s
annual operating budget. Using NRC'’s criteria, Dominion’s tax payments are of large
significance to Surry County. For the reasons presented below, however, Dominion does
not anticipate large land-use changes as a result of these tax revenues.

As described in , Dominion does not anticipate refurbishment or construction
during the license renewal period. Therefore, Dominion does not anticipate any increase in
the assessed value of SPS due to refurbishment-related improvements nor any related
tax-increase-driven changes to offsite land use and development patterns.

SPS has been, and would probably continue to be, the dominant source of tax revenue for
Surry County. However, despite having this income source since plant construction in 1972,
Surry County has not experienced large land-use changes. The SPS environs have
remained largely rural, county population growth rates after SPS construction have been
minimal, and county planners are not projecting large changes ( ). Dominion
believes continued operation of SPS would be important to maintaining the current level of
development and public services, and does not anticipate plant-induced changes to local
land-use and development patterns as a result of license renewal.

Conclusion

Dominion views the continued operation of SPS as a significant benefit to Surry County
through direct and indirect salaries and tax contributions to the county’s economy. Because
population growth related to the license renewal of SPS is expected to be relatively small
and there would be no new tax impacts to Surry County land use, Dominion concludes that
renewal of SPS’s licenses would have a continued beneficial impact on Surry County.
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4.18 Transportation

NRC Input

"All applicants shall assess the impact of highway traffic generated by the proposed project on
the level of service of local highways during periods of license renewal refurbishment activities
and during the term of the renewed license." 10 CFR 51.53(c){3){ii}{J)

"Transportation impacts (level of service) of highway traffic generated during plant
refurbishment and during the term of the renewed license are generally expectad to be of small
significance. However, the increase in traffic associated with the additional workers and the
local road and traffic control conditions may lead to impacts of moderate or large significance
at some sites." 10 CFR 51, Subpart A, Appendix B, Table B-1, Issue 70

"Small impacts would be associated with a free flowing traffic stream where users are
unaffected by the presence of other users (level of service A) or stable flow in which the
freadom to select speed is unaffected, but the freedom to manesuver is slightly diminished
{level of service B)." . Section 3.7.4

NRC made impacts to transportation a Category 2 issue, because impact significance is
determined primarily by road conditions existing at the time of the project, which NRC could
not forecast for all facilities ( , Section 3.7.4.2). Local road conditions to be
ascertained are: (1) level of service conditions, and (2) incremental increase in traffic
associated with refurbishment activities and license renewal staff.

As described in , ho refurbishment is planned and no refurbishment impacts to
local transportation are therefore anticipated. As noted in , access to SPS is
via state route 650, which carries a level of service (LOS) designation of "A". GEIS

Section 3.7.4.2 ( ) concluded that impacts to roads with an LOS designation of "A"
are small, because the operation of individual users is not substantially affected by the
presence of other users. At this level, no delays occur and no improvements are needed.

Although GEIS ( , Section 3.7.4.2) states that an LOS designation of "C" is
associated with moderate impacts and upgrades of the roadway or control system may be
required, the Virginia Department of Transportation considers that the addition of 60
additional cars daily on State Highways 650 and 10 (which has an LOS of "C" in the vicinity of
SPS) would not affect the roads’ LOS or their operational condition ( ) and no
improvements are needed.

Dominion’s SPS workforce includes 879 permanent and 70 to 100 contract and matrixed
employees. One to two times a year, as many as 700 additional workers join the permanent
workforce during periodic refueling. Dominion’s conservative projection of 60 additional
employees associated with license renewal for SPS represents a less than 7 percent
increase in the current number of employees and an even smaller percentage of employees
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present onsite during periodic refueling. Given these employment projections and the LOS
designation of "A" for the access road to SPS, and "C" for a highway near SPS, it is consistent
with the GEIS to conclude that impacts to transportation would be small and mitigative
measures would be unwarranted.
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4.19 Historic and Archaeological Resources

NRC Input

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

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

"Sites are considered to have small impacts to historic and archaeoclogical resources if (1) the
State Historic Preservation Officer (SHPQ) identifies no significant resources on or near the
site; or (2) the SHPO identifies (or has previously identified) significant historic resources but
determines they would not be affected by plant refurbishment, transmission lines, and
license-renewal term operations and there are no complaints from the affected puhllc ahout the
character; and (3} if the conditions associated with moderate impacts do not oceur.” Ref. 4.0-1,
Section 3.7.7

NRC made impacts to historic and archaeological resources a Category 2 issue because
determinations of impacts to historic and archaeological resources are site-specific in nature,
and the National Historic Preservation Act mandates that impacts must be determined
through consultation with the State Historic Preservation Officer (SHPO) (Ref. 4.0-1,

Section 4.7.7.3).

Dominion does not plan any land-disturbing refurbishment activities and no
refurbishment-related impacts are therefore anticipated. As described in Section 2.13, no
known archaeological or historic sites of significance were threatened during SPS’s
construction in the 1970s. Transmission line rights-of-way have been categorized. No known
archaeological or historic sites of significance have been identified; therefore, continued use
of transmission lines and rights-of-way is projected to cause little or no impact. Dominion
has corresponded with the SHPO by letter dated April 12, 2000, and is awaiting agency
response. See Section 9.1.4 and Appendix D for correspondence.
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4.20 Severe Accident Mitigation Alternatives (SAMAs)

NRC Input

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

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

The term "accident" in the current context refers to any unintentional event (i.e., outside the
normal or expected plant operational parameters) that results in the release or the potential
for release of radioactive material to the environment. Generally, NRC categorizes accidents
as "design-basis" or "severe." Design-basis accidents are those for which the risk is great
enough that an applicant is required to design and construct a plant to prevent unacceptable
accident consequences. Severe accidents are those considered too unlikely to warrant
design controls.

Historically, NRC has not included in its environmental impact statements or environmental
assessments any analysis of alternative ways to mitigate the environmental impact of severe
accidents. A 1989 court decision ruled that, in the absence of an NRC finding that severe
accidents are remote and speculative, severe accident mitigation alternatives (SAMASs)
should be considered in the NEPA analysis (Limerick Ecology Action v. NRC, 869 F.d 719 [3rd
Cir. 1989]). For most plants, including SPS, license renewal is the first licensing action that
would necessitate consideration of SAMAs.

The NRC concluded in its generic license renewal rulemaking that the unmitigated
environmental impacts from severe accidents meet the Category 1 criteria. However, NRC
made consideration of mitigation alternatives a Category 2 issue because ongoing regulatory
programs related to mitigation (i.e., Individual Plant Examination [IPE] and Accident
Management) were not complete for all plants. Because these programs have identified plant
programmatic and procedural improvements (and, in a few cases, minor modifications) as
cost-effective in reducing severe accident risk and consequences, NRC thought it premature
to draw a generic conclusion as to whether severe accident mitigation would be required for
license renewal. Site-specific information to be presented in the environmental report
includes: (1) potential SAMASs; (2) benefits and costs of implementing potential SAMAs; and
(3) sensitivity of analysis to changes in key underlying assumptions.
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The overall approach taken in this SAMA analysis includes the following steps:
® Establish the base case - Use NUREG/BR-0184 ( , Chapter 5) to evaluate severe

accident impacts. Include offsite exposure cost; offsite economic cost; onsite exposure
cost; onsite economic cost, including both cleanup and decommissioning; and
replacement power.

® |dentify potential SAMAs from sources such as NRC, industry documentation that
discusses potential plant improvements, plant-specific sources such as the SPS IPE, and
Individual Plant Examination — External Events (IPEEE), as well as insight provided by
SPS’s probabilistic risk assessment (PRA) staff.

® Qualitatively screen potential SAMAs. Eliminate obviously non-viable candidates, based on
objective screening criteria.

® Perform benefit/cost evaluations for remaining SAMAs. Calculate the net value of
implementing each remaining SAMA by subtracting the cost of implementing each SAMA
from the benefit of each SAMA (averted offsite exposure and economic costs, as well as
onsite exposure and economic costs).

® |dentify any SAMAs having positive net values.
The SPS SAMA analysis is presented in the following sections and in , providing
a detailed discussion of the process presented above.

4.20.1 Establishing the Base Case

The purpose of establishing the base case is to provide the baseline for determining risk
reductions that would be attributable to the implementation of potential SAMAs. This severe
accident risk, based on the SPS PRA model, is evaluated in terms of dollars by using PRA
analysis techniques. This analysis includes three levels. The first two levels are defined as
follows: level 1 determines core damage frequencies based on system analyses and
human-factor evaluations; and level 2 determines the physical and chemical phenomena
that affect the performance of the containment and other radiological release mitigation
features to quantify accident behavior and release of fission products to the environment.
The primary source of data relating to the levels 1 and 2 analyses is the SPS PRA model.

Using the results of these analyses, the next step is to perform a level 3 PRA analysis, which
calculates the hypothetical impacts of severe accidents on the surrounding environment and
members of the public. The level 3 analysis was performed using the Melcor Accident
Consequence Code System (MACCS2). MACCS2 simulates the impact of severe accidents
at nuclear power plants on the surrounding environment. The MACCS2 computer code is
used for determining the offsite impacts for the level 3 analysis, whereas the magnitude of
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the onsite impacts (in terms of clean-up and decontamination costs and occupational dose)
are based on information provided in NUREG/BR-0184 ( )-

The principal phenomena analyzed are: atmospheric transport of radionuclides; mitigative
actions (i.e., evacuation, condemnation of contaminated crops and milk) based on dose
projection; dose accumulation by a number of pathways, including food and water ingestion;
and economic costs. Input for the level 3 analysis includes the SPS core radionuclide
inventory, source terms from the PRA model, site meteorological data, projected population
distribution (within a 50-mile radius) for the year 2030, emergency response evacuation
modeling, and economic data.

4.20.1.1 Offsite Exposure Costs

The level 3 base case analysis shows an annual avoided offsite exposure risk of
18.2118 person-rem ( ). This calculated value is converted to a
monetary equivalent (dollars) via application of the NRC’s conversion factor of
$2,000 per person-rem ( and ). This dollar amount is then
discounted to present value using NRC methodology ( ):

‘If _ E—l".rr

APE = (FgDp_~ FyDp 1A——

r

AFPE = monetary value of avoided accident risk due to population doses
{after discounting)

R = monetary equivalent of unit dose ($2,000/person-rem)
F = accident frequency (events/yr)
Dp = population dose factor {person-rem/event)
5 = subscript dencting status quo (current conditions)
A = subscript dencting status after implementation of proposed action
r = real discount rate = 7 percent {as a fraction, 0.07)
tr = years remaining until end of facility life (20 years)

Using a 20-year period for remaining plant life and a 7 percent discount rate
results in the monetary equivalent value of offsite exposure costs of $392,024

( )-
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4.20.1.2 Offsite Economic Costs

The level 3 analysis shows an annual offsite economic risk of $39,585 (

and ). Calculated values of offsite economic costs caused by severe
accidents are also discounted to present value. Discounting is performed in the
same manner as for the public health risks in accordance with NRC methodology.

|2|

where:
ACC = monetary value of avoided accident risk due to offsite property
damage (after discounting)
Fp = offsite property loss factor (dellars/event)

The resulting monetary equivalent of offsite economic costs is $426,048, as
presented in

4.20.1.3 Onsite Exposure Costs

Values for occupational exposure from severe accidents are not derived from the
PRA model, but are instead obtained from information published by the NRC

( , Section 5.7.3). The values for occupational exposure consist of
"immediate dose" and "long-term dose." The best-estimate value provided by the
NRC for immediate occupational dose is 3,300 person-rem and for long-term
occupational dose is 20,000 person-rem (over a 10-year clean-up period). The
following equations are applied to these values to calculate monetary equivalents:

Immediate Dose

For a currently operating facility, NUREG/BR-0184 ( , Section 5.7.3)
recommends using the following methodology to calculate the immediate dose
present value:

1"1"'I|:0= [ F.-_'-D.ifl — FADEEI A

where:

Wi, = monetary value of avoided accident risk due to immediate
doses (after discounting)
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i0 = subscript dencting immediate occupational dose

H = monetary equivalent of unit dose, (S/person-rem)
F = accident frequency (events/yr)

Oy = immediate occupational dose (person-rem/event)
S = subscript dencting status quo (current conditions)
A& = subscript dencting status after implementation of proposed action

r = real discount rate

ty = years remaining until end of facility life
The values used in the analysis are:

R = 32000/parson rem

ro= 007

Din = 3,300 person-rem/accident (best estimate)
tp = 20 years

Assuming Fy (accident frequency) is zero for the base case, the monetary value of
the immediate dose associated with the plant accident risk is:

e
W, = (F,D, RI=2

. o) A
i E—G.G?"EG

= 0 F 32, 000 F ——————
33007 F* 52, 00C 0.07

The core damage frequency for the base case is 3.78 = 105/year; therefore,
Wi, = 82,687, The monetary equivalent of short-term exposure costs is 52,687,

Long-Term Dose

For a currently operating facility, NUREG/BR-0184 (Ref. 4.20-1, Section 5.7.3)
recommends calculating the long-term dose present value using the following
methodology:

1_e-1, L1-em
r m

Iﬁal

Wiro= (FsDiro,—FaDiro, A

where:
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Witn = monetary value of accident-risk-avoided long term doses (after
discounting)

LTO

subscript dencting long-term occupational doses

I

years over which long-term doses accrue

The values used in the analysis are:

R = 32000/person rem
ro= 007
Do = 20,000 person-remfaccident (best estimate)
m = "aslong as 10 years"
tr = 20 vyears

For the basis discount rate, assuming Fa is zero, the monetary value of the
long-term dose associated with the plant accident risk is:

'lr — e—.’n'r'lr _ e—.".l’.'-'
r o rm

Wiro= (FsDiro )R

1 _ a-0.07°20 1= a-0.0710
0.07 0.07510

= (Fgx 20, 000) " §2, 0007

The core damage frequency for the base case is 3.78 = 1D'5.-"1,fear: therefore,

Wimn = 871,712, The monetary equivalent of long-term exposure costs is
511,712,

Total Occupational Exposures

As shown in Table 4-5, combining the immediate and long-term dose equations
and using the numeric values given above, the long-term accident-related-onsite
(occupational) exposure avoided (AOE) is:

AQE = 1'1-":. a T I"L'IILTG '(S |
The best estimate value for cccupational exposure (ACEg) is:

AOEg = Wy + Wy = 82,687 + §11,712 = §14,300
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4.20.1.4 Onsite Economic Costs

Clean-up/Decontamination

The total cost of clean-up and decontamination of a power reactor facility following
a severe accident is estimated in NUREG/BR-0184 to be $1.5 x 10°% this value is
also adopted for these analyses. Considering a 10-year clean-up period, the
present value of this cost is:

EGD”T—

Vep= |

where:

FVep = present value of the cost of clean-up/decontamination

Cep total cost of the clean-up/decontamination effort

m

clean-up period

r = discount rate
Therefore, based upon the values previously assumed:
-0.07 10,

0.07 ]

_[515E+G|".|'—

PVep 10

FVopn=581.079E+9
This cost is integrated over the license term of the proposed extension as follows:

=i
.lr _ ]
Upp= PVop—

where:

Uop = net present value of clean-up/decontamination over the life of the
plant
Based upon the values previously assumed:

Ueop=581.079E+9 [10.783])
Upp=81161E+10
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Replacement Power Costs

Replacement power costs, URP, are an additional contributor to onsite costs.
These are calculated in accordance with NUREG/BR-0184 (

Section 5.6.7.2.) Because replacement power will be needed for that tlme period
following a severe accident for the remainder of the expected generating plant life,
long-term power replacement calculations have been used. For a generic plant of
910 MWe, the present value of replacement power is calculated as follows:

where:
PVgp = present value of the cost of replacement power for a single event
tr = years remaining until end of facility life
r = discount rate

The $1.2 x 10° value has no intrinsic meaning, but is a substitute for a string of
non-constant replacement power costs that occur over the lifetime of a "generic"
reactor after an event ( , Section 5.7.6). This equation was developed
per NUREG/BR-0184 for discount rates between 5 and 10 percent only.

For discount rates between 1 and 5 percent, indicates that a linear
interpolation is appropriate between present values of $1.2 x 10° at 5 percent and
$1.6 x 10° at 1 percent. For discount rates in this range, the following equation
was used to perform the linear interpolation.

+0) - (51.2E+ 9],
[ 5% - 1%

" (| 51.6E
PVgpp = (8$1.6E + 9:.-|" 1, 1%||
where:
ry = discount rate (small), between 1 percent and & percent
To account far the entire lifetime of the facility, Ugp was then calculated fram PVgp

as follows:

F”v’gg o1t 2
(71— _

Upp=

where:
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Ugp =present value of the cost of replacement power over the life of the
tacility

Again, this equation is only applicable in the range of discount rates from 5 to

10 percent. NUREG/BR-0184 states that, for lower discount rates, linear
interpolations for Uge are recommended between $1.9 x 10" at 1 percent and
$1.2 x 10" at 5 percent. Therefore, for the sensitivity analysis, which considers a
3 percent discount rate, the following equation was used to perform this linear
interpolation:

(1($1.9E + 10) — (1. )
Upp = (S1.9E + TGJ—| [(57.9E + 10) - (571.2E + 1«

I '
Hoep 4o
15% - 1%] 75— 1%1]
where:
Iy = dizcount rate (small}. between 1 and 5 percent
SPS has a gross electrical output of 855.4 MWe and a net of 801 MWe, compared

to the generic plant of 910 MWe. Therefore, the replacement power formula could
be reduced by a factor of 0.94, but the generic formula will be conservatively used.

Repair and Refurbishment
Dominion has no plans for major repair/refurbishment following a severe accident;
therefore, there is no contribution to averted onsite costs from this source.

Total Onsite Economic Costs
The total averted onsite economic cost is, therefore:

AOSC=F " {Uzp + Ugp)
where:
F =annual frequency of the event
ADSC = averted onsite economic cost
ADSC = 737,672, The monetary equivalent of total averted economic
ohsite costs is 5737672

4.20.2 SAMA Identification and Screening

The list of potential enhancements was developed by reviewing industry documents from
which reasonable ideas could be gleaned. In addition to the industry sources, plant-specific
sources were also reviewed. The SPS IPE and IPEEE were examined to determine if there
were any additional plant-specific improvements that had not been evaluated in those
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documents. The SPS PRA staff also provided several plant-specific items that were
included in the evaluation. Finally, the top 100 cutsets of the updated level 1 PRA were
examined to identify the important contributors to plant risk (both plant equipment and
operator actions). Shutdown-related improvements are not addressed explicitly. However,
SAMAs that affect structures, systems, and components that may enhance mitigative
functions during both at-power and shutdown conditions are addressed.

The comprehensive set of sources considered in developing the SAMA list is as follows:

® The SPS IPE submittal (only items not already evaluated and/or implemented during the
IPE) (Ref. G.2.1in )

® The Watts Bar Nuclear Plant Unit 1 PRA/IPE submittal (Ref. G.2.2 in )

® The Limerick severe accident mitigation design alternatives (SAMDA) cost estimate
report (Ref. G.2.3 in )

®* NUREG-1437 description of Limerick SAMDA (Ref. G.2.4 in )
®* NUREG-1437 description of Comanche Peak SAMDA (Ref. G.2.5in )
® Watts Bar SAMDA submittal (Ref. G.2.6 in )

®* TVA response to NRC’s Request for Additional Information on the Watts Bar SAMDA
submittal (Ref. G.2.7 in )

® Westinghouse AP600 SAMDA (Ref. G.2.8 in )

¢ Safety Assessment Consulting presentation by Wolfgang Werner at the NUREG-1560
conference (Ref. G.2.9 in )

®* NRC IPE Workshop - NUREG-1560 NRC Presentation (Ref. G.2.10 in )

* NUREG-0498, Supplement 1, Section 7 (Ref. G.2.11 in )

* NUREG/CR-5567, Pressurized Water Reactor (PWR) Dry Containment Issue

Characterization (Ref. G.2.12 in )

®* NUREG-1560, Volume 2, NRC Perspectives on the IPE Program (Ref. G.2.13 in
)

* NUREG/CR-5630, PWR Dry Containment Parametric Studies (Ref. G.2.14 in

)

®* NUREG/CR-5575, Quantitative Analysis of Potential Performance Improvements for the
Dry PWR Containment (Ref. G.2.15 in )

® CE System 80+ Submittal (Ref. G.2.16 in )
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®* NUREG-1462, NRC Review of ABB/CE System 80+ Submittal (Ref. G.2.17 in
)

® An ICONE paper by C. W. Forsberg, et al., on a core melt source reduction system
(Ref. G.2.18 in )

® The SPS IPEEE submittal (only those items not already evaluated and/or implemented
during the IPEEE) (Ref. G.2.19 in )

® Additional items from the SPS PRA staff or from review of the top 100 cutsets

Although SPS is a Westinghouse design, all above documents were reviewed for potential
SAMAs, even if they were not necessarily applicable to a Westinghouse plant. Those items
not applicable to SPS were subsequently removed from the list. The containment
performance improvement programs for boiling water reactors and ice condenser plants
were not reviewed (and the NUREG-1560 portion of the containment performance
improvement for these was not reviewed). Conceptual enhancement for which no specific
details were available (e.g., "improve diesel reliability" or "improve procedures for loss of
support systems") were not included, unless they were considered as vulnerabilities in the
SPS IPE.

The SAMAs that have been identified for consideration are presented in Table 1 in
. The list included a total of 160 items.

4.20.2.1 Qualitative Screening of SAMAs

The last two columns of Table 1 in present the qualitative screening of
the initial list. Items were eliminated from further evaluation based on one of the
following criteria:

® The SAMA was not applicable at SPS, either because the enhancement was
only for boiling water reactors, the Westinghouse AP600 design, or PWR ice
condenser containments, or it was a plant-specific enhancement that did not
apply at SPS (Criterion A); or

® The SAMA had already been implemented at SPS (or the SPS design met the
intent of the SAMA) (Criterion B), or

®* The SAMA was related to a reactor coolant pump (RCP) seal vulnerability at
many PWRs, stemming from charging pump dependency on Component
Cooling Water (CCW). The SPS does not have this vulnerability because the
charging pumps do not rely on CCW. However, other RCP seal loss-of-coolant
accident (LOCA) improvements were still considered (Criterion C).

Based on preliminary screening, 107 SAMAs were either eliminated or combined
with other potential improvements, leaving 53 SAMAs subject to the benefit/cost
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process. These improvements are listed in . The benéefit/cost portion of
is described in

4.20.2.2 Benefit/Cost Analyses
The final screening process involved identifying and eliminating those items
whose cost exceeded their benefit.

The SAMA benefit is evaluated in dollar terms by using PRA analysis techniques.
This includes levels 1 and 2 results, using the SPS PRA model, and a level 3
analysis, using the MACCS2 code ( ).

The level 3 results are determined based on the grouped level 2 containment
release frequencies, and encompass both onsite and offsite consequences. The
onsite consequences are proportional to core damage, while the offsite
consequences differ for each containment release category. The consequences
include a radiation dose term (in person-rem) and a property loss (cost) term in
dollars. As described in , the dose term is converted to dollars and
added to the property losses for both onsite and offsite consequences. The
reduction in the total potential cost of an accident by implementing a SAMA
constitutes the benefit of that SAMA. This benefit is compared with the estimated
cost of implementing the SAMA to determine the overall net value of implementing
that SAMA.

The maximum theoretical benefit (also called Maximum Attainable Benefit, or
MAB) is based upon the elimination of all plant risk and equates to the previously
calcuated base case risk. The costs associated with those SAMAs that involve
major plant modifications may simply be compared with this benefit as a means of
eliminating them from further consideration (e.g., a SAMA that would require
construction of a large structure might be compared with the maximum attainable
benefit).

Staff experienced in estimating the cost of performing work at a nuclear power
plant prepared all the SAMA cost analyses. The depth of analysis performed
varied, depending on the magnitude of the expected benefit. Detailed cost
estimating was performed only in those situations in which the expected benefit is
significant. For all other SAMAs, order of magnitude estimates of the hardware
modifications were sufficient. To account for uncertainty in the cost estimates,

shows that all of the SAMAs screened with a cost that was at least twice
the calcualted benefit. Therefore, even if the cost estimates were to vary from the
order of magnitude estimate, they would have to differ by at least a factor of two
before becoming significant. The factor of two presented in was
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chosesn arbitrarily, but provided confidence that even when uncertaninties are

considered, the conclusions would not change. If a SAMA involved a hardware
modification, it was assumed that the cost would be at least $100,000. For the

generation of a new procedure and its implementation, it was assumed that the
cost would be at least $30,000.

Benefit Calculations

For each SAMA evaluation, a revised set of plant damage state frequencies was
generated. Using the revised plant damage state frequencies, a revised level 3
dollars-averted calculation was performed. The results are presented in Table 6 of

Each evaluation in contains a description of the plant change that is
represented by the case, a description of the changes that were made in the fault
trees, event trees, and/or databases in the PRA to calculate the benefit. In
addition, each case contains the summary results of the fault tree analysis for the
case, in the form of improvement in core damage frequency and in offsite release
frequency. The results of these benefit calculations are presented in

The PRA calculations of SAMA benefit are recognized to have some uncertainty
around the mean frequencies used in the analyses. Some of the uncertainty is
related to quantifiable uncertainty distributions of the data, while other stems from
unquantifiable uncertainty in the PRA assumptions. To account for the possible
uncertainty, rather than perform a quantitative uncertainty analysis, several
sensitivity analyses on key input information were performed to bound the
analysis.

Cost Estimates

The cost estimates were generally made as an order of magnitude approximation.
For most of the SAMASs considered, the conservative cost estimates were
sufficiently greater than the benefits calculated, such that no additional evaluation
was required. The cost estimates were generated by SPS staff and are presented
in

The benefits resulting from the bounding estimates presented in the benefit
analysis are, in general, rather small. In most cases, the benefits are so small
that it is obvious that the implementation costs would exceed the benefits, even
without a detailed cost estimate. In many cases, plant staff judgment is applied in
assessing whether the benefit approaches the expected implementation costs.
Detailed cost estimating is only applied in those situations in which the benefit is
significant and application of judgment would be questioned.
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4.20.3 Conclusions

As shown in , hone of the SAMAs analyzed would be justified on a cost-benefit
basis. In other words, none of the analyzed modifications would provide more benefits than
they would cost.

Dominion performed a sensitivity analysis by substituting a 3 percent discount rate for the

7 percent discount rate used for the above analysis, as recommended in . This
reduced discount rate takes into account the additional uncertainties (i.e., interest rate
fluctuations) in predicting costs for activities that would take place several years in the future.
The results of this sensitivity analysis are presented in , and the results hold true
for the range of discounts used in the sensitivity analysis.
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TABLES
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Table 4-1
Category 1 Issues That Do Mot Apply to

Surry Fower Station (SFS)7

lesues

Basis for Inapplicablity to SP5

Surface Water Guality, Hydrelogy, and Use (for all plants)

Impacts of refurbishment on surfaze watsr quality

Impacts apply to an activity, refurbishmeant, that SPS will not undartaks.

2. Impacts of refurbishment on surface watar usa Impacts apply to an activity, refurbishmeant, that SPS will not undartaks.
5. Alered thermal stratification of lakes lzsus applies to a receiving watar body, a lake, that SPS doss not hawvs.
Aquatic Ecology (for all plants)
14. Rafurbishment impacts 1o aguatic resouces Impacts apply to an activity, refurbishmeant, that SPS will not undartaks.
Aquatic Ecolzgy (for plants with cooling-tower-based heat dissipation systems)
28. Entrainment of fish and shellish in sarly life slages for planis with Issus applizs io a heat dissipation system, cooling towers, that SPS doas
cooling-towsr-based heal dissipation systams niot hae,
25, Impingement of fish and shallfish for plants with cooling-tower-bassd lzsus applies to a heal dissipation system, cooling towers, that 5PS does
heat dissipation systams rict hiae,
20, Heat shock for plants with cooling-towsr-bassd heat dissipation lzsus applies to a heat dissipation system, cooling towers, that SPS does
systams not hava.
Groundwater Use and Cluality
M. Impacts of refurbishment on groundwater uss and quality Impacts apply to an activity, refurbishment, that SPS will not undertsks.
22, Groundwater uss conflicts (potable and ssrvice water; plants that use lzsus applies to plants that withdrasr less than 100 gom arounchvater;
=100 gallons p=r minute [gpm]) Surry uses mora than 100 gpm groundwatar.
35, Groundwater quality degradation (Ranney welk) lssus applies to a heat dissipation system feature, Aanney welk, that
5PS doss not have.
38. Groundwater quality degradation (cooling ponds in salt marshas) Izsus appliss to a heat dissipation system, cooling ponds, that SPS doss

niot hawa.
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Table 4-1 {continued)
Category 1 lssues That Do Not Apply to

Surry Power Station [SPS)?

lesues Basis for Inapplicablity to SPS

Terrestrial Resources

41. Cooling towssr impacts on crops and ornamental vegetation lzsus applies to a heat dissipation system feature, cooling towsrs, that
SPS do=s not have.

42, Cooling towsr impacts on native plants lzsus applies to a heat dissipation systemn feature, cooling towsrs, thal
SPS doss not have.

43, Bird el lisions with cooling towers lzsus applies to a heat dissipation system feature, cooling towsars, that
5PS do=s not have.

44, Cooling pond impacts on tarrestrial resounces lzsus applies to a heat dissipation system featurs, cooling ponds, thal
5P5 doss not have.

Hurnan Health

£4. Radiation exposuras to the public during refurbishmeant Impacts apply 1o an activity, refurbishment, that SPS will not undartaks.

EE. Oecupational radiation exposures during refurbishmeant Impssts apply to an activity, refurbishment, that SPS will not undertaks.

Sociceconomics

72, Assthetic impacts {refurbishment) Imp=cts apply to an activity, refurbishment, that SPS will not undertaks.

a. MRAC listed the issues in Table B-1 of 10 CFA 81 Appendix B Cominion added issue numbsers for expedisncy.
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Table 4-2
Category 1 and NA |ssues That Apply to
Surry Power Station (SPS)?

GEE Referros
Issue NRGC Findingsh {Section/Page)

Surface Waber Guality, Hydrelogy, and Use (forall plant=)

3 abkarad cumant patlerns al inlaka and discharge sruclures. SMALL. skared currant pattemes have nol bean lound ta be a problem st operating ruckear power .24 2.414-4
planis and are nal espaciad o ba a problam duingtha fcerss renawal em.

4. akared salinity gradients SMalL. Salinity gradients have nol been fourd to be a probdemn al cpemting ruclear powar phirnks 421 2.204-4
and are nat expactad 1o ba a problem during the icense renswal term.

E  Tampemlurs ellecls on sedmant iranspar capacity SMalL. These effects hava not baan laurd ta be a problam at oparating nsclear powar plantsand . 4.2 2346
ame nal expecled ba be a problem dunng the liceress enewal lerm.

=4

Soouring causad by dischanged cooling water SMalL. Bcowring has nat baen fourd 1o be a proeblemn al most cpemting ruclear powaer plants and . 4.4 2206
has causad enly lealzad effects at a lew plant= It B nat expacted 1o be a prablem during the
licansa renewal term.

8. Eulraphication SMall. Europhication bers ol been lound o be a problam at opemting roclear powar planks and . 421 2.34-6
is rot avpactad 1o be a prablem during the foense ranewal tamn.

8. Discharge al chlarine ar ather biscides SMall. Efects are not aconcam amorg egulmiary and resource sgancies and are not expedted 4241 24410
ta ke @ prablem during the licenss renawal 1erm.

10, Cischarge ol sanilary wastes and minor chamical spills SMalL. Eflects are readily contrallzd though National Pollulant Discharge Elimination Systam 12124010
(HFOES) parmit ard paricdic modilicatians, il needad, and are not expacted 1o be a prablam during
the licerress renewal kerm.

11. Discharge ol cthar mataks nwasle walar SMalL. Thess discharges have nal been found 1o bo a preblem a1 operating nuelaar power planis 424 2.44-10
with coolirerboewar-based haal disspation systerms and have bean salisfactonily mitigatad al othar
planls. They are nol avpackad o ba a problem dunng the licerss rerswal tarm.

12 Wialer usa conllicts {plants wilth cnce-tbrough cooling SMall. Thess conlicls have not bean lound 1o ke a problem al cpernating ruclear powar plants 1213412
sy=oms| with cree-thraugh haat dissipation syslemes

fquatio Evalogy (for all plants)

16 acocumulastion of contaminants in sediments o bicta SMalL. asccumuation of contaminants hers baan a concern at a fesw nuckar powar pants, bthas .21 240410
baen salisfactorily miligaled by replacing copper alloy condermsar lubes with those of ancther metal
Il iz ral axpackad taba a problam duning tha licerss rerewal tarm.
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Table 4-2 {continued)
Category 1 and NA lssues That Apply to

Surry Power Station (SPS)?

Issue

HREC Findings®

GEE Refereros
(Bection/Pagel

1E

1T

1B

1E

20

1.

22

28

Entminment of phytoplankion and zooplankion

Cold shack

Thamnal plume barier to migrating fish

Cistribution of aquatic crgarisms

Pramalure emagence of agualic irsecls

Gas supersaturation s bbHe dEscasa)

Low diss cheed cxygen i the discharga

Lossas Iramn predalion, pamsilism, and discase amang
oiganismes agpesad 1o sublethal stresses

SMall. Emminmeam of phytoplankon and sooplankon bes nol been ound to ba a preblem a
aperaling nuckear power plants and is nol agpactad 1o ba a problam doring tha icense ranewal
tarm.

SMall. Caold shock hes baan satisfactorily miligaled at oparating ruclear planis with ancathrough
coaling syslems, has nal endangerad lish popultiors o beon laund ba be & problem a1 oparating
nuzkar power plants with cocling 1owars or cooling pords, ard is nol expaciaed o ba a preblam
duning the licerss erewal lerm.

SMall. Thermal pmas have not bean found 1o be a problem al cperaling ruclear powar plants
and are nat enpactad 1o ba a problem during tha cense ranewal tam.

SMalLl. Thermal discharge may hawe bcalized effects, bt B nat aapactad 1o aflect tha largar
geographical digribution of aqualic arganismes.

SMall. Premalura amergence has been found o ba a lbealzed eflect al some opamting nuckear
power plants, but hers nol been a problam and s nol expacled to be a problem dunirg the licerss
reriewal tarm.

SMall. Ges suparsaboralion wees a conocarn at a smal numbar of operating ruclear powar planks
wilh eree-through ceding systams, but e baen satislsctarily mitigakad. ¥ has net baan fourd 1o
ba a problem at operaling nuckaar power plants with cooling bewers or coding ponds and is not
anipactad 1o ba a prablem during the oanse ranewal wrm.

SMalL Low dissobed cooygen has been aconoarn al ona nuckear power plant with a
ancathrough cooling systern bul hers baan effectivaly miligated. | hers nol been lound ta be a
problem at aparaling ruclear powar plants with cocling towers ar coaling pands and is nol copectad
ta ke & problern during the licanss renewal 1erm.

SMall. Theso bypes ol kesses henve nol been found ta ba a problem &t aperaling nuckaar power
planls and are nol aspacked o ba a problam duning tha feerss rerewal tam.

22444156

122150418

4221 6418

4221 6418

4.22.1.74-20

1.22.1.804-21

4.22.1.804-23

1224.10M-24
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Table 4-2 {continued)
Category 1 and NA lssues That Apply to

Surry Power Station (SPS)?

GE Reference
lms e HRC Findin-gﬁh [Seotion/Page)

24, Stimulation of rusance apansms (a.4g., shipworms) SMall. Stimublicn ol nuisanca crganisms has bean salisfaciorily mitigated a1 the single ruclear L224414-55

power plantwith a oree-thraugh cecing system where it was presiously a problem. I has not baan

found 1o b a problam al operaling nuckar power plants wih ocoling 1owars or cooling ponds and is

rial expecled ta be a problem duning the licerse erewal 1erm.

Grourdwater Us= and Quality
7. Grourdwatar quality degradation (salkwatar inlrusicn) SMaLL. Nuckear power planls donal contribuia significantly 1o saliwater intrusion. LEZAM-118
Terrestrial Resources
45 Power line right-ol-way management (culling and herbicide  SMall. Theimpads of right-of-way maintenanca on wildile are axpeciad o ba of small A.66.114-F1
applicatian) sigrilicanca at all sk
46 Bird collisions with power Ires SMall. Impacts ara expecled o ba of smal signficance al all siles. 46621474
47, Impacts of eleciramagretic liels onflom and Buna (plants,  SMall e signilican mpacts of electiromagnatic ields on terastial ko and s have been 1.E53M-TT
agriculbural crops, hanaybaes, wikhle, lvesiock) idanified. Such effects ara not axpactad 1o ba a prablem doring the icense rancwal tarm.

18 Heoodplais and wethinds on powar line right-of- wery EMall. Pericdic wegetation control is necessary in lorested wetlands undarnaath power inesard  4.6.774-84

can be achievad with minimal damage to the walland Mo signilicant mpacl is expectad al ary

riuskear power plant during the licansa renewal erm.

Air Quality

51 ar gualily effects of transmission lines SMall. Produdtion ol ceone and oxides ol nitregen is reignilicant and daes net contribute .6 2462

measumbly ta ambient levals of these gases. 1205

Laind Uz=

52 Onsia lband use SMalL. Frojecled orsite land usa charges requinad during ralurbishment and the renewal paried 2251

would be a small fraction of any nuckear powar plart sile and woul irmeobe land that is conird led by

the applicanl.
53 Power ine right-ol-way land usa impacis SMaLL Orgoing use of power ne ights-alway would contiree with no change in restriclions. 1.6.3'4-62

Tha ellects ol thess resiriclions ara of small signficance.
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Table 4-2 {continued)
Category 1 and NA lssues That Apply to

Surry Power Station (SPS)?

GEE Refereros
Issue HR Fin-\:lin-\;ﬁh {Bection/Page)
Hurnan Health
56 Miormobiclogical amganismes (cocupational haakh) SMall Cecupational haakh mpacls are espackad to ba controlled by comimuad application of 135444
accepkad indudrial hygiers practioes 1o minimize worker axposunes.
5B Hoise SMaLL. Moisa has not bean lound o be a problem al operaling plants and is ot axpected lobaa 4270045
preblem al ary plant during the licersa renewal lerm.
ED.  Eldromegnetic liskds, chronic allects UNCERTAIN. Biclegical and physical siudies of 80-Hz alect mmagnetic liaks have nat laurd 464 2M-67
corsislent asidenca linking harmiu effects with lield capemre. Howevar, resaarchis conlinuing in
this area and a corssrsus scianlilic wiew hors nol been reachad.
£1. Radiation axposunes o public (foanse ranewal term) SKalLL. Radiation doses to the public will conlinue al current kevels assccialed with normal 46287
aperalians.
2 Ocoupational mdilion eponores (fcanse ranewal ermj SMaLL Prejecled maximum cccupational dosos during tha leerss renewal tamm ara within tha 463485
rarga ol doses caperiancad during nomal apermtions and namal mainlerance aulages, and
wiould b well balow ragulatory Emits.
Sooiceconomics
E4. Public services public salaty, social services, ard tourism SMaLL. Imipacis ta public safely sccialservices, and tourism ard recraation are espackedloba ol 4.7 34104 {renewal - public
and recrastion smal signilicarce al all siles. sanices)
4.7 3311 06 {renawal -
sakaty]
4. 7344107 [rerawal - social
sarices)
4.7 354107 {renawal -
leurism, recrealion)
E7. Publicservices: aducalian {licanse rencwal termiyj SMaLL. Cnly impacts of smal signilicance ane apected. 17344106
T2 Aesthetic mpacs (licensa renawal 1erm) SMalL. Mo signilicar! mpacls are apected during the foanse ranewsal tarm. 4.7 a1
4. aesthetic mpacls of ransmissicn lines (licansa renawal SMaLL Mo signilicant mpacts are apacted during the licansa renewal term. 4.684-53

lerm)
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Table 4-2 {continuec)
Category 1 and MA lssues That Apply to

Surry Power Station (SPS)?

HRE Findirgs?

GEE Reference
(Beclion/Page)

Pastulated fcoidents

TE  Design besis accidanls

SMALL. The MRC siall has concludad that the ervrenmantal impacs of design basis accidents
ane al small sigrilicanca far al plants.

53251 [de=ipn basis)
5645114 (surmmary)

Lranium Fuel Cyole and Waste Management

1. Olsite mdiclegical mpacks (individual sllects Irom ather
than the disposal ol spert Tual and highkvel wersta)

T8 Oisite mdclogical mpacks [colectivg effects)

SMaLL Offsile impacts of the wranium hual cyele have been cormidered by the Commission in
Table 53 of this part. Basad oninformation nthe GELS, impacts on ndriduals from radicactie
gasack ard Iquidrakeases, ncludirg radon- 222 and techinatium-28, are small.

Tha 100-year environmanlal dose commitmant 1o 1ha LS. population fram the fud cycle, highr kel
wasle, ard spant luel disposal B caloulited 1o ba about 14 800 pason-remn, ar 12 cancar fatablies,
for each additional 20-year powar reactor ocpemting term. Much of this, espacially the contribution
al radan ralasses from mines ard taling pilkes, cansits of iny doses summad owr large
populations. This sama dese calculation can theastically ba aanded ta nclude many tiny dosas
aver additional thausands of years, zs well o= dasas aulside tha 1S, Tha result of such a
calculation woul be thousands of cancer latalties from tha fuel cycle, bt this resull assumes that
aen liny doses heve somia stalistical advwrse haslth effect, which wil rot @er be miigatad (for
aample, no carcer cure nthe nexl thousand y@ars), and thal these dose projaclions oer
thousards of years ara meaninglul. However, these assumplicrs ane quastionabla. |npatiouar,
sciance cannal nle oul the passibiliey that there wil ba no cancear fatalities Irom these tiny doses.
For pamspedivae, tha dasas are very small fractions ol regulatary imits, and even smaler factions ol
nalural backgrourd @posune to the sama populations

MNevathaless, despita al tha uncariainty, some judgmant as totha regulalory HEFA implications ol
thesa mattars should ba made aind it makes no serse ta epasl the =ama pdgment i overy casa.
Even taking the uncertainties into accounl, the Commission conchudas that thesa impacts ara
acceplabla inthal these mpacks woud ret ba sulliciently lange 1o require tha HEFA conclusion, for
any planl, thal the oplion of extended cparalion undar 10 CFR B4 should be aiminabed.
sccordingly, while 1he Commission has not assigned a simgle kvl of signilicance for the coleclive
allacks al the fual oycle, this Bsue is considered Category 1.

BB

Hat in GEIS



Surry Power Station, Units 1 and 2 Page 4-57
Application for Renewed Operating Licenses

Table 4-2 {continued)
Category 1 and MA |ssues That Apply to

Surry Power Station (SPS)?

Issue

HRE Findirgs?

GEE: Refereros
{Bection/Page)

7B Olisie radickagical impzots (spant luel ard highe level waste
dispozal)

For the Highr kel waste and spent-fue dispesal comparant of the lud cycle, thare ara no curent
regatary limiks for offsile ralassas ol dionuchdes for the currenl candidale reposilony sia.
Howaer, il wa assume thal imils are devalopad along the lnas ol tha 1985 Mational Acadermy of
Sciences (Ha3) report, "Technical Basas far Yocoa Kourtain Standards,” and that in accordance
with the Commission's Yaste Conlidence Dacision, 10 CFR 6123, a repasilory can ard ikaly wil
ba devaloped at some sika that wil comply with such limils, paak doses o virlually al individuals
wil be 100 miliram per yaar arless. Howsaver, while the Commission has reasanable corfiderce
thal thesa ssmumplions will provs corect, thera is considarable uncataity since tha Bmils ara yal
ta ke developed, no rapesiiary applicalion has been complaled ar reviewsd, and uncartainty is
irharenl i the models usad 1o ealuale possibla pattreays to the human ervironment. Tha Nas
repant dicatad that 100 milirem per yaar should be corsiderad as a sarting paint lar limiks far
irdridual doses, but noles that some mesmure o consansus axsis amorg naticral ard
intematiznal bodies that the limits shoul ba a fractian of tha 100 milrem par year. Tha ifelims
irdltaidual risk fram the 100-milirern annual dosa Emil is about 3 [=] 41072

Estimating cumulalive doses to popublitions ower thousands ol yaars is more problematic. Tha
likaihood and corsequances of emnts that could seiosly compromiss the inedgrity ol a daap
geclgio epositony were ealualed by the LS. Depariment ol Erergy inthe “Final Ervirermantal
Impact Statamert: Maregamert ol Commercialy Generalad Radioactive Waste,” Ockober 1980,
Tha @amluation estimaled tha 7-year whole-body dose commitmant 1o the meximum individual and
ta the regioral papulalion resuling From semral modes of breaching a eference reposilory nthe
year ol closure, after 1,000 years, alier 100,000 years, and alter 100,000,000 years. Sobsedquantly,
MRC ard ather lederal agencies have cupanded corsiderabla effort o devdop models for the
dasign and for the licensing of a high-kevel wasie reposilony, @specialy fortha candidate reposilory
al Yucca Meourlain, More maaningfu egimates of deses 1o the population may ba possible nitha
fulura as more is understaod abaut tha perlammanca of tha praposed Yuooa Maunin reposilong.
Such astimales wauld mohve very graal uncerlainty espacially with respact 1o cumulativa
papulation doses over thousands of yaars. The standand proposad by the Mas is a limit on
maximum indivicual dosa. The ralationship ol polential new regulatany requirernanis, based cnitha
M8 reperl, and cumulalive populalion impacts hes nol been determined, although the report
aticulales the view that protection ol rdididuals will sdaguataly proted tha population fara
repasitony al Yucea Mauntin. Howesar, the LS. Envirenmenlal Prabaction Agency's | EFa's)

Hat n GEIS
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Table 4-2 [continued)
Category 1 and NA |ssues That Apply to

Surry Power Station (SPS)?

MR Fincirgs?

GEE Reference
{Seclion/Page)

A0 Nenradiclegical mpacts ol the uaniom fuel opce

1. Lowlavel waste storge and disposal

ganeric reposilony standards 40 CFR 181 ganemly provide an indication ol the ardar ol
magrilude o cumdative sk 1othe  population thal could resuk from the licersirg ol a Yucoa
Ieuntain eposilory, assuming tha ullimale stardards wil ke within the range of slandards now
under considaration. Tha standards in 40 CFR 181 protact the population by mposing
“containmanl requirements® that limil the cumulalie amount of mdicactive material releersed over
10,000 years. Tha cumulative relesss imils are based on EPY's population impact goal of 1,000
premalura cancar daaths warldwida far a 100,030 metric tanne (M THH) reposibarg.

Mevarthakess, despite all the uncarlainty, some judgmant as totha regulalory HEFA implications ol
thesa matlars shoud ba made and il makes no sansa 1o repeat the same pdgment i avery cosa.
Even laking the unoartantes into acoounl, the Commission conchudes that thesa impacis ana
acceplabla i thal these mpack woud ret ba sullicient by large 1o require the HEFS conclusion, for
any planl, tal the option of exlendad cparation urdar 10 CFRE4 shoud bo almiratad.
ascordingly, whiks the Commission has not assigned a single kel of signficance lor tha mpacis ol
spanl fuel ard high-ewsl wasle disposal, this issueis considared Category 1.

SMaLL. Tha nanmdialagical impacts of tha umniom fuel cycla resulling fram the rerewal ol an
aperaling cersa for any plant are smal.

SMall. The comprehansie regulatory controls thal arein place, and the low public doses being
achiensmd al reactors, ensura that the mdislogical impacts 1o the ermaronmant will reman small
durirg tha term ol a renawed liconsa. The maxdmum sddiliznal ansite land thal may be required for
loav-lowad wersha storage durning tha tarm al a renawed licensa and assooiakad impacts will be small.
Meorradiclogical impacts on air and water wil be negligibla. Tha redidegical ard nonediological
amiranmanial impacts of leng-lerm disposal ol low-level waste from ary individuasl plant at licanssd
siles are small. In addiiocn, the Commission concludas thal there is reasanable assurance that
sfician! low-kevel waste disposal capacily will ba mada available whan needad for laciilies ta be
dacommissioned consistant with NRT decemmssioning requiemants.

B2 26620 {hrd use)
B22 TE-20 dvater use)
B228065-21 (lossil luel)
E22 882 {chamical)

B4 20638 [low- kvl
defirition)

£.4. 30837 flow-kovel wohime)
£.4 4640 rerewal allacts)
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Table 4-2 {continued)
Category 1 and MA lssues That Apply to

Surry Power Station (SPS)?

=L

MR Findings?

GEE Reference
(Seclion/Page)

B2 Mised wasle storage ard dispasal

BE  Onsita spanl fual

84.  Menmdiclogical waste

BE  Transportation

SMaLl. The comprhansha regulalory confrals ard tha lacililies and proceduras thal ara in place
aensura propar harding ard starage, ais wall as nedligible doses and espasure ba baxic malerialks for
the public and the envircrmanl at all plints. License renewal will not incraasa the small, conlinuing
risk to human haalth and the anvronment posed by mived waste atall plants. The radiclagical ard
nanradiolagical ervironmental impacts of kong-temm disposal of mived waste from ary individual
planl at licarsad sites s smal. Inaddition, the Commissian cancludes that thera is reasoroblke
ammrance tal sullicient miked wasle disposal capacity wil ke made amilble when nasded far
facilties 1o ba decommissioned corsiskant wih NRC decommissioning requirements.

SMaLL Tha aapedted ncraase ntha velume o spant fuel from an additional 20 years of aperation
can ba sakely accommodated orsile with small @anvironmanial aliects through dry o pool stoaga al
al plants, il a pemanent repositony or monilored ralriesabla slomge is nol avalable.

SMaLL Mo changes o genenling syslems are anlicipaled for licersa renewal. Facillias and
precedures are in place o ansura conlinued propsr banding and dispesal al all planis.

SMaLL The mpacis ol nrspoting spanl luel @nriched up 105 peroant uranium-235 with asmnge
bumup lor the paak red 1o curent levals approved by NRC up 1o G2 000 KD MTU and 1he
cumulalive impacts of kansporling high-kssl wasie 1o a single repositary such as Yucca Mounlain,
Mevada, ara faund 1o ba cormistent with tha mpac! values contained n 10 CFR 51 6%(c), Summary
TaHe E-4-Ermaronmantal Impact o Tarspotation of Fuel ard 'Waste 1o ard Irom Cre
Light-Water -Cooled Muckear Reaclor. HHuel errichment ar burnup condilions ame nol met, the
applicant musl submil an assessmanl of the mplcaliors o the erviranmental impact values
repartad in § 51 52

.4 5653

E.4 G%-T0

EEGBG

Foolnole o

[e=oommizsioning

BE.  Radialion dosas [decommissioning)

87, Wirste maregemeanl [decommissicring)

SMaLL Doses to tha publio will be well belew applcable egulalory sardards regardlass of which
dacommissioning method is used. Oooupational deses would norease no mora than 1 mar-ream
causad by buildup of lorerlied radionuclides during the licerss renewal tarm.

SMaLL. Dacommissioning al the erd ol a 20-yaar licerss enewal panod would genemba o mora
solid wastes than a1 the end ol the curent licensa term. Haircraasa ntha quantiies of Class C or
greatar-thar- Class-C wasles waul be sapeciad.

T.2AT-AL

732719 impacts)

T.47-55 [corclusions)
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Table 4-2 {continued)
Category 1 and NA lssues That Apply to

Surry Power Station (SP5)?

Imme

HR Findirgs?

GEE Refereres
{Geclion/Page)

HE

ag

o

ar qually [decommissicning)

Wisler quality {decommissianing )

Eoalagical rasources idecommissioning

SMaLL arqualityimpacts of decommissioning are expecled to be negligible aither al tha and of
the currert aperalieg lerm or at tha erd ol the liensa renaval 1erm.

SMaLL The patertial lar sigrilicant walar qualiy impacts from arosion or spils is no gealar
whethar dacommissioning ocours aller a 20-yaar kcansa ranewal pariod or afiar tha arginal
40-year oparaticn paricd, and messues are raadily srmilablk o moid such impacts.

SMaLL. Decommissicring aftar either tha nitial aperaling paricd or aller a 20year lcanse ranawal
paricd B nat axpactad 1o heve any direcl ecclagical impacts

T.23T-21 [ar)
T.A7-25 fcorelusion)

TRAT-21 [waler)
T.4i7-35 fconclusion)

T.AET-21 (ecdogical)
T.47-25 [corelusion)

01, Sccisaconomic mpacls [decommissicring) SMaLL Decommissionig would have soma shorltam sociceconomic mpacts. The mpacls T.ATT-24 (scciopcoromic)
would nat be incresmad by dalaying dacommissiorirg unliltha end of a 20-war relicansa period, TA7-25 corelusion)
bl they might be decraasad by population and econamic grossh.
Envirenmental Justics
82  Enmvronmenial justice HONE. Tha naed for ard the contard of an analysis of erviranmental justice will be addressad in Hat in GEIS

plant-specilic reviews.

a. MRG isted tha issues in Table B-1 ol 10 CFR 61 apperdix B. Cominian addad issue numbers for axpadianoy.
b MRC has defined SMALL 1o mean that, far the Bsue, erviranmental ellects am nol detectzbk or are o minar hal they woul neithar dastabiiza ner noliceably abar any impartant atrbute ol
tha resaurce. Fartha purposes of assessing mdiclogical mpacts, HRG has concluded thal those impacts thal do nat ciceed parmissible kvels intha HRC's ragulations ara considarsd smal.

{10 CFR 51 appandix B, Tabk B-1, feolncts 3).

o, MRC publishad, on Saplembar 3, 1889, a GEIS addandum (Fal. 4.0-9) insuppart of ils mkmaking that re-catagorized kesoe 85 from 21a 1.

CFR = Cade of Federal Regulations

EFa = L5, Envicnmantal Prokaclion sgency

GEIS = Ganeric Ervironmental Impact Statemant (Hel 4.0-1)
Hz = Hanz

i, = Flal appicabla. HRC dataminad that s cakeganization (1 or 2) and ils impac! findings dalinitiors (SMall, MODERATE, LaARGE) da nol apply o beo issues (lssues B0 and 52)

MaS = Mational &cademy of Scierces
MEPS = Flatianal Envionmantal Palioy Act
MAC = L& Muckar Regulakcry Commission
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Table 4-3
Computer Input Parameters for Calculating Groundwater Drawdown
Parameter/Assumptions Value Range Value Used
Transmissivity 4,000-8,000 f3day 5,000 ft%/day
Storage Coefficient 0.00001 =0.001 0.0003
Aquifer Horizontal Hydraulic A 438 r=|.51II-:-ns-"-:ia',r.-'ﬂ2
Conductivity
Water Table Storativity MA 00020
Productive Well Effective Radius MA 0.250 ft
op of Aquifer Depth MA 3701t
Ease of Aquifer A 455 1t
Initial Water Level Depth A 100 1t
Infinite Aquifer Svstem A MA

MA = Mot Applicable.
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Table 4-4
Results of Induced Current Analysis
Limiting Case Limiting Case

Voltage Electric Field Strength Induced Current
Transmission Line (kV) (kV/meter) {milliamperes)
212, Hopewel 230 711 £.07d
214, Whealton 230 672 479
223, yadkin 230 6.72 479
226, Churchland 230 6.72 4.79
240, Hopewell 230 711 5.078
280, Chuckatuck 230 6.72 4.79
531, Yadkin 500 7.1 5.074
5E7, Chickahominy 500 7.1 E.07®
578, Septa 500 6.72 4.79

a. Actual calculation resultwas 5.068. Giventhe very slight exceedances, Dominion concludes that
electric shock is of small significance.
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Table 4-5

Base Case Benefit (in dollars)®®?
Parameter Value
Offsite annual dose (person-rem) 182118
Cffsite annual economic cost 539,585
Offsite exposure cost savings (present dollar value) 3392 024
Cffsite economic cost savings (present dollar value) d426,048
Total offsite cost savings 5818072
Cnsite short-term exposure cost (best estimate) 32,687
Cnsite long-term exposure cost (best estimate) 311,712
Cleanupfdecontamination cost savings 5422198
Total onsite cost savings (without replacement power) 5453.597
Replacement power cost 5298 474
Total onsite cost (with replacement power) §752.071
Total cost (onsite + replacement power + offsite) 51,570,143

a. Refer totextin for discussion of how these numbers are calculated.

[, The benefit numbers in this table have not yet been doubled to account for the External Events con-
tribution. For example, the total offsite cost savings is $220K, so doubkling it vields a maximum ben-
efit of 51.64 M of containment/Lavel 2 improvements.
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Table 45
Summary of Surry Power Station SAMAs Considered in Benefit'Cost Analysis ®
Reduction
in
Reduction Person-Rerm
SAMA Poterlial in COF Offsite Benefit Estimated Cost Estimate and Basis for
Ha. Improwerment Discussion {bounding) {bounding) {hounding) ol Gonclusion Gonolusion
B Provide additional Providing anather pump would 2% 03% Mk =2 x Banehl Soreen Cul analysis case 3NF dalerminad tha
W pump decraasa oo dimage frequency madmun berefit bo be 534k,
due to a loss ol BW
Mal casl bereficial; oot is eslimatad 1o
wmaai hwice tha benalit.
10 Creata an Wiculd add edundancy o RCP 4.0 03% L =2 u henafi Soreen aul Scraaning casa SLO datarminad tha
indepandert RCP saal cooling abamalives, reducing mendmun berefit bo be S53k.
seal injaction COF Fromi kess of ssal cocling or
systam, with SHO. Mol cosl bereficial; oost is estlimatad 1o
dedicatad diesal emaai hwice tha benalit.
11 Creata an Wiould add edundancy o RCP 40 03% A =2 u henafi Soreen aul Bcraaning casa SLO datarminad tha
indepandent RCP saial cooling abamalives, reducing masmumn berefit ba be S53k.
seal injaction COF from loss of ssal oocling, bul
systam, withaul not SR Mol cost bereficial; oost is estimatad 1o
dedicated diesal ecaad hwice tha boralit.
14 Irestall impraved RCP saal O-rings consinicted o 4.0% 03% SETk =2 % benafit Screen aul Scraaning casa SLO datarmined the
RCP seals improved materials wanld reduce masmun berefit ba be 53k,
charces of RGP seal L0
Mol cost bereficial; cost is estimatad 1o
ecaad hwice tha boralit.
1& sdd & thid COW Raduca chance ol loss of COW 0.2% 0.3% Sk =2 % bendit Screen aul Aralysis case CCP detammined the
pump mendmun bersfit bo be 55k
Mol cost bereficial; cost is estimatad 1o
excaad hwice tha benali.
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Table 4-6 {continued)
Summary of Surry Power Station SAMAs Considered in Benefit/Cest Analysis @

Reduction
in
Reduction Person-Fem
SAMA Poterlial in COF Cffsite Benefit Estimaled Cost Estimate and Basis for
Ha. Impresermeant Discussion {boundingi {bounding) {bounding Coml Comcluzion Conalusion

k| Loems ol GEW ar8W | The suggested mprovemanls n 0.02% 0.3% &5k =2 benait Screen aul Tha cross-lied syskem akeady axisls ol
pracadural lha referance documants inchda 2R
erhancaments slaggenng CCOW pump opaation

whan 3 fails, crass-lyimg The cthar aplians would nal prondde any

pumnps, ar shadding CCW loads signficant banchil bazausa, although

1o enlernd heahup lima. thiry might delay =yslem failura slightly,
thery weauld not prevant il.
Aralysiscasa COF lurther damorshales
tha lew benalit From aven a signiicant
charmga 1o the CC sysiem, showing a
benalil of only 28k il a new, complately
indepandent, pump wera addad.
Mol cost bereficial; oot is estimatad 1o
excaad byice tha beneli.

23 Aller ciro waler The circ vater whve irletioullet 155 -0 Sk =2 x benalit Screen aul aAralysis casa CWW showed that thers is
e powar supply powar supphes ara 1J-84H ard achually an incresrsa ko the COF ard
arrareament 1J-82H. The reliabiity durieg a cffsile ralkeasa by reamanging thase

LOOP could be improssd by powar supples.

having o ol tha 144 supplias

charged 1o 1H Fal cosl bereficial; oot is estimated 1o
excaad twice tha bonali.
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Tabkle 4-6 {continuecd)
Summary of Surry Pewer Station SAMAs Considerad in Benefit'Cost Analysis ®

Sa A
Na.

Potertial
Improsermznt

Discussion

Reduction
in GOF
{baunding)

Reduclion
i

Person-Rem
OFfsite
{bounding

Berefil
{bounding)

Estimaled
ol

Caorclu=ian

Cost Estimate and Basis for
Conolusion

25 Provide =
renrsafely ralatad,
radurdant imin ol
swilchgear
wnlilalion

Provide a norrsalaty relaked,
radundant Irain ol switchgaar
vanlilalion

13 5% B.0% £278k =2 w henafil Screen aul Aralysis case HYC detamined tha

mendmurn berefit ba be 52789k,

The critical cost & associakad with
finding room far tha AHUs within the
Caniral Reom anvelopa. Tha aHUs
wauk need 13 be located sulsida ke
exiding emvelops nan airlighl prassure
- retaining erclosura and ducled through
tha anvaopa walls. Usa of tha edsling
duchwark wauld not ba feasible nar
waul retalation of naw ductwerk o
support the cpemtion of these new
aHUs. Thay would simply lamminale at
tha anvaopa walls for both their sudion
ardd retum ar flows, Space far the
equipmant cutside the amvel ops may nat
be avaiable, making this modilication nal
feasible. Hspace could b lound, tha
cosl lor elocation of axsling equipmant
for spaca considanatiors ard instalation
of this systam woul be S15-ZEM.

Mol east bereficial; cost is eslimatad 1o
ewcaad hwice tha kel

- Add a switchagear 0.02% 0005 =£1k =2 ¥ benafil Screen aul

raam high lemp
alarm

Improva diagresis of aloss ol
swikchgear Hual

Aralysi case HWA, detammined the
masmun bersht ba be less than 31k,

ol cost bereficial; oot is estimatad 1o
excaad wice tha beralit.

Cain exiand tha lime cuvar which RO ES 000 &0
wabar ramains in tha HWST, whian
Iull containmert spray lles is not

nesacdail.

an Irestall cantainment =2 % berahit Screen aul

spray throtle walves

Scraanig casa CEF shows no banalil
fram this Sala.
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Table 4-6 {continued)
Summary of Surry Power Station SAMAs Considered in Benefit'Cost Analysis @

Reduction
in
Reduction Perzon-Rem
SAMA Potertial in COF Cfsite Benefit Estimated Cost Estimate and Basis for
Na. Improserment Discussion {bounding) {bounding) {bounding) Comt Conclusion Conelusion

a2 Develap an Wiculd provide a redurdant 000 0.007% &n =2 % hendit Soreen aul Scraaniyg casa CSF shows no banalil
erhanoad sauroe al watar ta the fram this Sala.
containmanl spray contairmenl o corkl
systam oontainmenl pressura, when used

in canjunclian with containment
heat rermaval

a Provide a dedicatad | Identical to the prandous concept, | 0003 0.008 &n =2 1 hendit Soreen aul Scraaning casa CEF shows no banalil
existing excapl hat one of The cxisting fram this SaMa.
conlainmeanl spregy spray loops would be used
system inskzad of devaloping a new spray

systam.

4 Irestall a assuming injaclion is smilblke, o5 1 6% 00k =2 1 hendfit Soreen aul Bcraaning casa DHR dalermined tha
containmanl w=nl woul provide alterratre decay medmun berefit ba be less than 3250k,
larga enough 1o heat removal inan ATWS
ramiova ATWS Iat cast bereficial; cost is estimatad 1o
decay heat wooaad byios tha benalit.

a5 Irstall a likaned Assuming injaclion is mailkbk o5 BA% &1 55k =2 x hendit Soreen aul Scraaning casa CHR shows the
confainmanl @il ta | (non-ATWS sequencas), would mendmumn possible banalil of a
ramois decay heat provide abamale decay beal cortanmanl vwanl as 85k, Screening

remesal with the released fission case SCE shows the maximum possbk
praducts bsing scrubbed. beralit ol tha iliering of tha lission
praducts in the cortainment (all
rerrisalalion releases) 1o ba 345k, The
combined bersfit is 1535k,
Izl east bereficial; cost is estimatad 1o
exoaad bwice tha benalit.

aE Irestall an urfillerad Provides an abamale decay beat | 4.5 16% 00k =2 % bendfit Screen aul Zcraaning casa DHR dalermined tha
hardenad remosal mathod jron-ATWS), mendmurn berefit ba be less than 350k
conainmanl w=nl which is not fillerad

fal cost bereficial; cost is eslimated 1o
wnoaad hwios tha benalit.
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Table 4-6 {continued)
Summary of Surry Power Station SAMAs Considered in Benefit'Cost Analysis @

Reduction
in
Reduction Person-Remn
S & Potential in COF Cffsite Benefil Estimated Cost Estimate and Basis for
Ha. Improsermant Discussion {bounding) {bounding) {bounding) Cost Corcluzion Condusion

ar Creatalanhanca Usa aithar & new, indepardent 000 0.02% k =2 x henalit Screen aul aralysis case HY D detamined tha
hydrogan igrilors powar supplg & non-salety grade mendmumn berefit of aiminating
with indaperdan portable ganemlorn, existing contairman file dua 1o lydragen
possar sk slation balkeries, or existing burns o ba kess than &1k

ACDC indepandert power

supplizs such o= the security Mol cost bereficial; oot is estimatad 10
system diesal. Would reduca excaad twice tha benali.

hydrogan dabanalion al lewsar

cosl.

a8 Creata a passive Redusa hydrogen dabonation 000 0.02% k =2 x benafit Screen oul Aralysis case HY D detarmined tha
hydragan igritian potenlial withaul requiring eleciric mendmurmn berefit of aminating
systam powear containmanl faikine dua 1o hydrogen

barns o ba less than &1k
Mol cost bereficial; oost is eslimated 1o
ecaad wice tha benali.

g Creaba a giant & makan cone @scaping from the OO 100 &1 Grnilian =2 w hendit Soreen aul T ha basaline aralysis shows a madmuam
conerala cnikibla vessal woul be contained within pessible benelit of removing al offsile
with haal rameal tha crucible. Thawaler cacling ralassas fa be &1 64 milion kis judpged
potential under the machanism would cool the mollen thal this Salla would likaly have a oot
basemal lo contain | core, preventing a melthraugh. an arder of magrilude karger then this
miclten debris possibla benefit

Mat cost bereficial; cost is eslimatad 1o
excaad twice tha benali.

40 Creala a wabar T hi= rubble bed would contan a 000 100 & .Gmilion =2 x benalit Screen aul Tha basaline aralysis shows a madmum
cooled rubble bed mallen oane dopping anto tha pssible benelit of remiovirg al offsile
on tha pecestal pedestal, and woul allow the rabansas fo be §1.64 milion kis judged

debris 1o ba coaked. tht this Salla weul likely have a cost
an ardar of magnilude larger 1han this
pessible benefit
Mol cost bereficial; oost is eslimated 1o
ecaad wice tha benali.
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Tabkle 4-6 {continued)
Summary of Surry Power Station SAMAs Considered in Benefit'Cost Analysis @

Reduction
in
Reduction Person-Rern
SA M A Paolential in COF Cfsite Benefil Estimated Cost Estimate and Basis for
Na. Impreoserment Discussion {bounding {bounding) {bound ing Cost Canzlusion Conclusion

42 Enhanea li Improve lissian product scrubbing | 0000% 4 9% &Ek =2 x bendil Screen aul Scraaning casa SCE shows the
praleclian systam in savere accidanls mendmurn possible benalit ol the filkaing
ardlar stardby gas of the lission products inthe conlainmant
traaimani system to ba &44 800, It & judped that this
hardwaire ard Zalle would be a1 a graater cast than
pracadiras this banefit when all neces=sary hardwara

ardl procedura changas are ncluded.
I4al cost bereficial; cost is eslimatad 1o
axoaad hwice tha benalit.

1z Creata a raackar Wiculd erhanca debris coolabiity, | 00T 0.00% &0 =2 x bendil Screen aul Aralysi case DEB found na berefitin
caviby flecdirg reduce cora concrelte Mkemdicn tha S5P5 kevel 2 aralysis for floeding tha
systam ard provide fission praduct raachar caity.

sonubbirg
Mol cost bereficial; oozt is eslimatad 1o
axcaad twice tha benalit.

4 Creating ather Flood cavily vwia syslems suchas | 000 0.00% &0 =2 1 bendit Screen aul aralysis case DEB found no berefitin
optiors for reackar diesal drisn fire pumps tha SPS kevel 2 aralysis for flooding tha
caviy flocding raachr caily.

[dal cosl bereficial; cost is eslimated 1o
acaad hwice tha beralit.

45 Provide a com Wiould praveni the diracl cora 000 0. 00 &0 =2 x henali Screen aul Thi= failura moda was not found o ba a
debiis caniral debris allack ol tha primary coreern in the 5F3 kevel 2 aralysis, so i
systam canhainmenl sleel shell by is pdged to hava a nedigible bansfit

eracling a barrier between tha
saal lable and cantainment shall
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Table 4-6 {continued)
Summary of Surry Power Station SAMAs Considerad in Benefit'Cost Analysis @

Reduction
in
Reduction Persan-Rem
SAM& Poteritial in COF Offsite Benefit Estimated Cast Estimate and Basis for
M. Improsernent Discussion {bounding) {bounding) {kounding) Cost Comclu=ion Conolusion
47 Creata a core mell Placa ercugh glass underreath [ELL Y 1008 &1.6 millian =2 x bendit Screen oul T ha basaline anaksis shows a madmum
source reduction Iha reactor vesscl such thal a possible benefit of emoving al offsile
systam maten cara falling en the glass ralaasas o be £1.64 milion kis judged
(COMBORE) would mell ard combine withthe thal this Salla woul likely hawe a oot
matanial. Subsequent spraading an ardar of magniluda larger than this
and haal remoal From tha vitnifiad poessibla benefit
oompound woukd be faciitbed,
ard concreta atlack would nat Mol cost bereficial; cost is esfimatad 1o
coour [such benalits ara theorized excaad hwice tha benalit.
intha referance).
i Provide Would pravent combustion of D 002% &k =2 & bendt Screen aul Aralysis case HYD detammined the
contairmanl hydrogan and carbon monmide mendmun berefit of aiminating
inerling capabiity fases cortainmant failre dus 10 bydrogen
burns toba ks than &1k
Mot casl beref cial; comt is estimatad 1o
excaad twice tha benalit.
48 Use fira water spray | Redundan! eonlainmen spray 0.00% 000 &0 =2 x benafi Screen aul Scraaning casa CBF shows a no beneli
purmp far mathad withoul high cost fram this Sakla.
contairmanl spray
50 Irstall a passive Canlainment spray benafis at a D 0009 &0 =2 x benafi Soreen oul Screaning case C3F shows a no benali
contairmanl spray vary high reliabilibg and withoo fram this Sakla.
systam sUpfort syslems
5 Provide & reactor Patential 10 cool a makan cora DT 49% &5k =2 u hendit Soreen aul Scraaning casa SCE shows the
sl caleriar before il causes vesscl failre, i mendmun pessible benalit of the fibering
cooling systam. Iha lawer hiaad can besubmerged of ke lission praducts inthe conlainmant
in watar. o ba B4 800 This & judged 1o alsa be
applicabla 10 preventing a maken o
fram escaping inka cordainment
Mot casl beref cial; comt is estimatad 1o
excaad twice tha benalit.
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Table 4-6 {continued)
Summary of Surry Power Station SAMAs Considered in Benefit/Cest Analysis @

inslead of kesd-acid
battanes

S5HO

Reduclion
in
Reduction Perzon-Rem
SaMA Potential in COF Offsite Benefil Estimaled Cost Estimate and Basis for
Ha. Improserment Discussion {baunding) {bounding) {bounding) ol Conzlusion Conalusion
56 Create ancthar In an accidenl, conrecting tha 0.07% 100 &1.6 milian =2 x benalit Screen oul Tha basaline aralysis shows a madmum
buidirg, maintained | new buiking ta containmant possible benefit of removing al offsile
at & vacuum 1o ba wallkd deprassurniza canlainmeanl ralassas fa be £1.64 milion kis judged
conrectad 1o ard reduca any lission product thal this Salla would likely have a cost
conkainmanl rabamsa. an ardar of magnilude larger 1han this
possibla henafil
Mol cost bereficial; cost is eslimatad 1o
axcaail wice tha beneli.
E1 Usa fuel cels Extend DOC power mvadakiltyina | B4% 0.8% EHEk =2 & berafi Screen oul The Eysiam B+ submital (Refereroes

{E and 17 estimatad the cosl ta ba &2
milicn. The cost ba an existing plant
wauld be largar, whie tha maximum
possible benelil calculstad in anaksis
case HCH is only 588k, so this tem is
sl ook,

Mol cosl bereficial; oost is estimabed 1o
wecaad hwice tha benali.
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Table 4-6 {continued)
Summary of Surry Power Station SAMAs Considered in Benefit'Cost Analysis @

charging capakiliy

batary charger.

Redustian
in
Reduction Ferson-Remn
SAMA Potential in COF Cffsite Benefil Estimated Cost Estimate and Basis for
Na. Improverment Discussion {bounding) {bounding {bounding) Cost Corcluzion Conclusion
£ allernate batery Provide a porlable dieseldriven Bd% 0.8% ek =2 w henafit Soreen aul aralysis case BCH detamined the

mendmum banefil ol exlanded ballery lile
during an accidert 1o b 508k

The total hatlery load of the 0O
emagenoy buses during a lour-howr
2RO evanl woul require a BOKW
batiary charger. & porlable unit with
appropriale dsconnects on the balleries
for hook up duning lull power aperatian
could ba retalled. The hookup wauld
resad 1o b brawght ol the alleyways
whara the diesel woul ba lbcaled when
resdal. Temponry cables would also
ke provided. Total oot for the diesal ard
plart madilications for i usa §4.6-301.

Fal cosl berefcial; cost is eslimated 1o
wocaa] hwice tha benali.
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Tabkle 4-6 {continuecd)
Summary of Surry Pewer Station SAMAs Considered in Benefit'Cost Analysis

slation service trarskarmers to
systam slalian service
Imnsiammars, kading ta loss of
emagency AL power [i.e.,in
conjunclian with Biuras ol the
diesal gereralons).

Reduction
in
Reduction Person-Rem
SAMA Potential in CCF Offsite Benefil Estimaled Cost Estimate and Basis for
Ha. Improsermeant Discussion {bounding) {bounding) {bound ing) Coml Corclu=ion Conolusion
-] Derelop procedures | Ollers a recorsary path ram a 1.56% 210% 62k =2 x benafit Screen aul The coreept ol caphring signficant
o repair or change | laibre of breakers that paform beralil thraugh generatian of a
ot filed 4KV Irmnskar of 416KV pracadura is ol realistic because tha
braakars nor-emargency buses from uni mantanance crews ara already rained

oni lha plant procedures for lailed
braakars. Theralore, the only portion al
this Salla givan marl is the Fardwae
porticn (ia. praslaged replacemant
braakars).

aralysis case kY daarmingd the
mendmum berefit to be 522k § hal of all
4k braaker ladures could ba replaced in
tha limalrame considared i the FRA.
Thee oot woul ba much greatar than tha
achaal banelit in ordar ta hava the mamy
recessary braakers prestaged for this
procadura o ba elfective

Mol coskbanalicial; cosl of puchasing,
shellering, ard mainlaining multipla
prasiaged dkV braskers would exceed
twice tha benalit.
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Table 4-6 {continued)
Summary of Surry Power Station SAMAs Considered in Benefit'Cost Analysis @

SAMA

Na.

Pateritial
Improwerment

Discussion

Reductian
in COF
{kounding)

Reduction
i

Person-Rem
OFmite

{baunding)

Benefil
{hounding)

Estimahed
sl

Conclusion

Cost Estimate and Basis for
Canalusion

Emphasize sleps in
racarery of offsite
powar aftar a SBO.

Reducad human error probabiity
of affsile power racowery.

1.8%

05%

a5k

=2 & henalit

Soreen aul

aralysis case OFR dalermined tha
mendmurn bersfit ta be less than 533k,
The case wars calculaled using a 25%
raductian in offsile powar non-recovany
erme |t i judged that this benalit is
wary aplimistic given that iraining is
alraady provided for offsile power
raoovery, ard the fact thal lailure o
recovery offsile powar is lkely to ke
gowerned by actual filures intha grid
ardl net parsornel failura.

Mal cosl bereficial; cost is eslimated 1o
excaad hwice tha frue chtanable bercht.

Provide o
conrection ba
allernata allsia
poawar sourea (lha
Grwel Neck lassil

urils)

Inoraasa offsile powar
radundancy

EE%

15%

06k

=2 1 heralit

Soreen aul

aralysis case OSP detamminad tha
masimun berefit ta be 405k,

sssuming il the swilchyard hes baen
incapacilaled, than a waather-proof ducdt
Eank woud rnesd 1o ba rmtaled. The
duct band would edtand ey 32 of a
milka and raversa under the Intake Canal
for the plart. Swilchgear would need ta
ke previded sl aach end 1o discannect
fram tha normal sources and align tha
CIT ta the siation buses. Total cost
would be E2-E11.

Mol cosl bereficial; oot is eslimatad 1o
ewcaad hwic tha borelit.
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Table 4-6 {continued)
Summary of Surry Power Station SAMAs Considered in Benefit'Cost Analysis @

Reduction
in
Reduction Person-Rem
SAMA Patenlial in COF Ciffsite Benefil Estimaled Cost Estimate and Basis for
Ha. Improvemeant Discussion {bounding) {bounding {bounding) Cost Corclu=ion Conclusion
| aAller alectric power | Thesa valuas recuina closing afler | 07% 05% Tk =2 x benafit Sorean anl Aralyse case BLC detamnined the
depandercy o BC a LOOF masimun berefit ta be 17k
ard CC S0 vahas
Thee kaas! expersive apltian wauld be ko
raplace the BC and CC isclalion watbes
with a0Ws ol a fil close design. Total
cosl 1o replace the aperalors, and instal
air ines, 30Ws, ao. would ba
SE00K-1 50
fdal cost bereficial; codt is eslimated 1o
excaad hwica tha benalit.
Bz Ralkoata Iaresfer allal the transkar buses ans B0 0.7% &1k =2 u henafit Soreen aul Aralyss case RTH detammined the
biEes o diferent laeated within the same ream, masimun berefit ta be 41k
roams which resulls na high COF fire
BaLENoE. fat casl bereficial; cost is estlimatad 1o
axcaad hwica tha benalit.
1} Put alaslading MG | With a fast ading brealker, a 0% 0.04% £k =2 1 benafit Screen aul Aralysi case MGE delerminad tha
ciipul braakar an turkine runback would ba meimun berefit ta be S5k,
both unils possible, reducing tha lkelihaod
of & mackar Irp i =ome cases. fat casl bereficial; cost is estlimatad 1o
excaad hwice tha benali.
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Table 4-6 {continued)
Summary of Surry Power Station SAMAs Considered in Benefit'Cost Analysis ®

systems fo scnub lission praduct
12 b

Reduction
in
Reduction Person-Femn
SAMA Potertial in COF COffsite Benefil Estimated Cost Estimate and Basis for
Ha. Impresement Discussion {bounding) {bounding) {bounding) ot Comlu=ion Conalusion
BE Improrsad BGTH Improrsd insiumentation 8% % 266k =2 berafi Soreen oul Boraaning casa 5G| debammined 1he
coping abiilies detat SGTR, ar additianal masimun berefit o be 256k

This Bal1a would imvchva the insallilion
of numeraus conlral cirouits within tha
racks. Existirg redialion alirmes could ba
s b generate the Hgh radialian
signal. Clese signals would ba sanl 1o
tha allacked 3G FORY, MSTV ard
Bypass vaka, 5G Blowdown Trip Vabkes
ard o tha Terry Turbing steam supply
unbies {ourranlly a manualvale bol the
wahbim wauld ke changad o an a0V o
). Ao closato the audliang
feedwaler pumps would ret ba includad
o alow tha cpemlor lime to assun thal
tha 56 had at karst an 1 1% lavel before
securig AFW.  The mad woul includa
tha chargacut of the Tamy Turbina steam
supply vabies with control crcuits o the
racks ard contrel raom, retrumenilation
feeds from an axisting rad morilor 1o1be
racks, appropriale annunciation nthe
control room 1o indicale tha automalic
action {including an aubomalio eactor
trip) and wirig meds in the rcks ta the
aforementionad comporants. Tolal cost
wauk be 51535,

ol casl bereficial; oot is eslimatad 1o
ewoaad hwice tha borli.
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Table 4-6 (continued)
Summary of Surry Power Station SAMAs Considered in Benefit/Cost Analysis @

rabasses
sanbbod

One suggastion was o plg
drare in tha braak aras sa the
braak point woulkd cover with
wakar,

Reduction
in
Reduction Person-Rern
SAMA Fotential in COF Cffsite Benefit Estimaled Cost Estimate and Basis for
Na. Improvernesnt Discussian {ounding) {bounding (kound ing) ol Conclusion Conolusion

1] Inoraase sacondary | SGTH saquences would nol hawe | B7% % EhTik =2 w herafit Soreen aul Screaning case 55 H shows a maximum
sida prassure a diracl neleass pathwery possibla banefil of ramoving all 25TR o
capacity such thal a be 3576k Itis judged thal this 3alla
2GTH would nal woul ikaly henve & cost an order ol
cause the relial megnitude larger than this possible
whies tolil Eeralil.

Mot cosl bereficial; oot is eslimatad 1o
excaad hyica tha benali.

1] Haplaca staam Lewar frecuency ol SGTHR ET% [Es a7k =2 x berefit Screen aul Screanivg came 3G H shows a maximum
penanatars wilh new possibla banefil of ramoving all 25TH ta
design b 3576k Itis judged tha this 3alkla

wauk ikaly henve & oot an order ol
megnilude larger than this possible
Eeralil.

Mol cosl bereficial; oot is estimatad 1o
womaad hwioe tha benalit.

104 Enmura all ISLOCa | Wodld scnub ISLOCA releases. GO0 Ea% 0k =2 x berefit Screered cut | Analysis case 182 shows a mazimum

pessible benchit of this Sakla 1o ba
A0k

assuming the braak ol concern s nthe
Safeguards buldding, a lrewatar lina
waul be addad ko flead this araa. Tha
lina waould be remalely oparated Iom tha
cortrod raom. The line wauld nn rom
tha main lrewatar haader 1o a dischamge
pointin tha Safeguands building. The
cosl is adimalad at 3126k

Cost aind benelil ara approcimataly
eual. llem is not scraened oul.
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Table 4-6 {continued)
Summary of Surry Power Station SAMAs Considerad in Benefit/Cost Analysis @

Reduction
in
Reduction Person-Rem
SAMA Potential in COF Ciffsite Benefit Estimated Cost Estimate and Basis for
Ha. Improvermeant Discussion {bounding) {bounding) {bounding) ot Corcluzion Conclusion
0@ Add & chadk wahe The |2L0CA requancy is 4.3% 3% L2653k =2 x beredit Screen aul Analysis casa 121 shows a maximum
downstieam of tha domireatad by tha LHE injectian poessibla benefit of emoving al 130K
LHSl pump= anthe | lines to the cold legs, which have o ba £253k.
ool kag injaction 2 oheck vakas each. adding
lina. arather chiack wha in tha 2 chiack vakes per unil can ba added
oamman inpaction ine woukd insida conlainment. Thara is an
essantially eliminate tha erelurirg cost essccinled wilh 1esling
Iraquency of tha I3L0OCA thesa chack wbes. Cument tesing B
safuerice Thraugh these critical path, expersiv ard dosa
pattways. Howsesr, a singe inlersiva. Present value cost of
check valva in the comman lina instaling tha meds and perlorming the
wald creats & singla failura paint future testing is S750K-1 250
ler the system. Eiler a
radundanl lina would heve ta be Mot cast bereficial; cost is eslimatad 1o
added with a check valva naach, encaad bwice tha benalit.
of add a chack wahve ta aach of
1ha 3 ool lag injection paths.
111 Irstall acoumulatars | Provide conirel air sccumulaiars 0% 0.04% &k =2 x benalit Screan aul Screaniyg casa FWS shows the
for lurbina drrsn lor the rbine driven aFW Flow mamimum possble banalil 1o ba 5dk.
HFN pump llow conlral valwes, the molor driven
conlrol vales AP pressura conlral vakes, and Mol cast bereficial; cost is eslimatad 1o
5/G PORVs. This would eliminale encaad bwice tha benalit.
tha naed for lacal manual action
1o align nirogen bollles for conincd
air durirg a LOR
116 Provide pariabla Extend AFW aranilability na SBO | 001%: 204% &k =2 w henait Soreen aul Soraaning casa FiVS shows the
genarnatars lo be [mr=murmirg the burbine-drisn menimum possible banalil 1o ba 34k,
hoaked o 1he AFW requires D0 powsar)
turkine driver AFY, Mot cost bereficial; cost is eslimatad 1o
aftar batiary wocaal] hwice tha benalit.
depletion




Surry Power Station, Units 1 and 2 Page 4-79
Application for Renewed Operating Licenses

Table 4-6 {continued)
Summary of Surry Power Station SAMAs Considered in Benefit/Cost Analysis ®

Reductian
in
Reduction Person-Rem
SN A Patential in COF Ciffsite Benefil Estimated Caost Estimate and Basis for
Ha. Impresement Discussion {bounding] {bounding) {bounding) Cosl Comclu=ion Conclusion
122 Creata passia Proide & passive heal remaval 12 8% 1T 2% L5 =2 ¥ henalit Screen aul Scraanig casa FOW shows tha
secondary sida lacp with & condermar ard heat maximumn pessible benalil as 54580k, ©
coolers sink. Would reduca COF fram the is pdged thal this Sabda would ikaly ba
lass ol laadwalar. an ardar of magriluda graster than this
berlil.
fiat cast bereficial; oot is eslimatad 1o
axceal wice the benali.
132 Aulomele air bollkz Manual action is requined bo swap | 0000 2035 =51k =2 1 bersht Soreen aul Analysis casa SGP shows the maximum
swap for 5iG air source b tha air batlkas. pe=sible benchil ta ba kass than S1k.
FORYs Aulomalic syap an low pressuns
wallld @iminata the ocparatar Il cost hereficial; oost is eslimatad 1o
aclian. axoaal wice tha bonali.
124 Conderser durnp Utlize byperss arcund the man 2% 0% 323k =2 ¥ berefit Soreen aul Aralysis casa CHD shows the medmum
aftar 3 sleam Inp hes o usa the possible benehit ta ba 23k,
condersar dump aftar an Sl {tha
PR& assumas the function can [dal cost bereficial; oost is eslimatad 1o
net ba recoverad aftar an 5l azaad wice tha benali.
signal)
176 Provide capabilly Exlra waler sounce nssdquances B0 Q201% &TEk =2 1 benaht Soreen aul Aralysis case LHI shows tha bershit ta
for diesel driven, law | in which tha readtaris b 5T Bk
prassUnG ves sal depressurized and all ather
miakeLp injaction is unevailabla fe.g., The total cost wauk inchda addirg a
lirewater) lira fram 1he frewatar haader, a past
indicailor valve in the yard ard 3R doubla
isalation valvas 1o tha conneclian with
tha LHEI mystam. Tolalcost would be
E350-G00K.
Ial cost bereficial; oot is eslimatad 1o
ancaad twice tha beneli.
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Table 4-6 {continued)
Summary of Surry Power Station SAMAs Considerad in Benefit'Cost Analysis ®

raschar coalan
systam
depressurization
ability

depressurization system, ar with
existing PORVs, head verits and
sacondary sida vake, RCE
depressurization would allew low
prassure ECCSinjaction. Ewenil
oora damaga cocurs, low RCS
prassun alevabes soma
concerns akout high prassure
malt gjechion.

Reduction
in
Reduction Person-Rern
SAMA Pateriial in COF Offsite Berefil Estimated Cost Estimate and Basis for
Na. Impresement Discussion {bounding) {bounding {bounding) Cost Corcluzion Condusion

186427 Provide an Radusa Irequency of core mak 1 6% 2% 211 =2 1 henalit Screen aul Analysis casa HPl shows the maximum
addiicral high Iram small LOCA sequances, and pressible benefit to ba S80k.
prassum injeclion Iram 2B0 sequances.
pump with Il cost bereficial; oot is estimatad 1o
indepandent diescl axcaad wica tha beneli.

1451 4E Irestall MG sat rip Pronddes trip braskars for the 0% 0005 =1k =2 x benalit Screen aul Scraaniyg casa AW shows 1he
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Table 4-6 {continued)
Summary of Surry Power Station SAMAs Considered in Benefit'Cost Analysis ®

1o identify symplorms'precursas
of @ large bresk LOCA fa lkeak
before braak).

Reduction
in
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puard pipes up 1o depressunzation should a slaam incansequantial banehl for MSLE
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wocaad wice tha benalit.

a. Soune:
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5.0 ASSESSMENT OF NEW AND SIGNIFICANT INFORMATION

5.1 Discussion

NRC Input

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

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

While NRC regulations do not require an applicant’s environmental report to contain analyses
of the impacts of those environmental issues that have been generically resolved (termed
"Category 1") [10 CFR 51.53(c)(3)(i)], the regulations do require that an applicant identify any
new and significant information of which the applicant is aware [10 CFR 51.53(c)(3)(iv)]. The
purpose of this requirement is to alert the NRC staff to such information, so the staff can
determine whether to seek the Commission’s approval to waive or suspend application of the
rule with respect to the affected generic analysis. NRC has explicitly indicated, however, that
an applicant is not required to perform a site-specific validation of conclusions NRC made for
Category 1 issues in the Generic Environmental Impact Statement for License Renewal of
Nuclear Plants (GEIS) ( , page C9-13, Concern Number NEP.015) because the
NRC has concluded that, in all cases, the impacts would be small.

Dominion expects that new and significant information would include:

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

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

NRC requires license renewal applicants to provide NRC with input, in the form of an
environmental report, that NRC will use to meet National Environmental Policy Act (NEPA)
requirements as they apply to license renewal (10 CFR 51.10). NEPA authorizes the Council
on Environmental Quality (CEQ) to establish implementing regulations for federal agency
use. CEQ guidance provides that federal agencies should prepare environmental impact
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statements for actions that would significantly affect the environment (40 CFR 1502.3), focus
on significant environmental issues (40 CFR 1502.1), and eliminate from detailed study
issues that are not significant [40 CFR 1501.7(a)(3)]. The CEQ guidance includes a lengthy
definition of "significantly" that requires consideration of the context of the action and the
intensity or severity of the impact(s) (40 CFR 1508.27). Although NRC does not specifically
define the term "significant", Dominion used the guidance available in CEQ regulations to
establish significance. Based on this guidance and the definitions of small, moderate, and
large impacts provided by NRC, Dominion expects that moderate or large impacts would be
significant. presents the NRC definitions of "moderate" and "large" impacts.

Dominion implemented an assessment process for new and significant information during
preparation of the license renewal application for Surry Power Station. The process was
directed by the License Renewal Project Environmental Lead and included the following
actions: (1) interviews with Dominion subject exper ts on information related to the
conclusions in the GEIS as they relate to SPS, (2) review of documents related to
environmental issues at SPS, (3) consultations with state and federal agencies to determine if
the agencies had concerns not addressed in the GEIS, (4) a review of internal procedures for
reporting to the NRC events that could have environmental impacts, and (5) credit for the
oversight provided by inspections of plant facilities by state and federal regulatory agencies.

As a result of this assessment, Dominion is aware of no new and significant information
regarding the environmental impacts of Surry Power Station Units 1 and 2 license renewal.
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6.0 SUMMARY OF LICENSE RENEWAL IMPACTS AND MITIGATING
ACTIONS

6.1 License Renewal Impacts

Dominion has reviewed the environmental impacts of renewing the Surry Power Station Units
1 and 2 (SPS) operating licenses and has concluded that all of the impacts would be small
and would not require mitigation. This environmental report documents the basis for
Dominion’s conclusion. incorporates by reference U.S. Nuclear Regulatory
Commission (NRC) findings for the 51 Category 1 issues that apply to SPS ( ). The
rest of analyzes Category 2 issues, all of which are either not applicable or have
impacts that would be small. identifies the impacts that SPS license renewal would
have on resources associated with Category 2 issues.
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6.2 Mitigation

NRC Input

"The report must contain a consideration of alternatives for reducing adverse impacts...for all
Category 2 license renewal issues...." 10 CFB 51.53(¢){3){1ii}

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

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

NRC Input

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

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

® Some fish are impinged on the Ristroph traveling screens at the intake structures. Based
on the results of the Clean Water Act 316(b) Demonstration ( , Pg. 8),
approximately 94 percent of the fish captured on the screens are returned alive to the river.

® Some larval fish and shellfish are entrained at the intake structures. When SPS is
operating at full power, the eight circulating water pumps withdraw 1,680,000 gallons per
minute of water from the James River for condenser cooling. This flow represents
approximately 3 percent of the river flow at SPS associated with tidal movement, or the total
volume of water that moves upriver with flood tides and downriver with ebb tides ( ,
pg. 9). Based on studies conducted in the 1970s ( , Sec. 8.0), the SPS cooling
water intake has had no detectable impact upon fish populations in the vicinity of SPS. Two
species with little or no commercial value, the bay anchovy and the naked goby, made up
91 percent of all ichthyoplankton entrained from 1976 through 1978 ( , Pg. 97).
Fluctuations in the abundance of these and other species were attributed to salinity
differences between years.

® For purposes of analysis, Dominion assumed that license renewal would require 60
additional staff, although Dominion does not expect to need that many additional staff. The
addition of 60 households to the three counties and one metropolitan area in which majority
of current SPS workers reside would result in impacts to housing availability, transportation
infrastructure, and public utilities that may be considered unavoidable and adverse, but are
not significant.
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6.4 Irreversible and Irretrievable Resource Commitments

NRC Input

The environmental report shall discuss any "...irreversible and irretrievable commitments of
resources which would be involved in the proposed action should it be implemented”... 10 CFR
£1.45(h){5) as adopted by 10 CFR 51.53(c}{2)

The continued operation of SPS for the license renewal term would result in irreversible and
irretrievable resource commitments, including the following:

® nuclear fuel, which is burned in the reactors and converted to radioactive waste

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

® elemental materials that would become radioactive

® materials used for the normal industrial operations of the plant that cannot be recovered or
recycled or that are consumed or reduced to unrecoverable forms.
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6.5 Short-Term Use Versus Long-term Productivity of the Environment

NRC Input

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

The current balance between short-term use and long-term productivity at the SPS site was
basically set once the units began operating in the 1970s. The Surry Power Station Unit 1
Final Environmental Statement ( , Chapters IV and V) evaluated the impacts of
constructing and operating SPS in rural southeastern Virginia. The site was originally part of
a privately-owned tract that was timbered for pulpwood and lumber. Much of the land could
be returned to the same or similar use after SPS is decommissioned, but those decisions
have not been made. Continued operations for an additional 20 years would not alter this
conclusion.
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TABLES
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Table 6-1
Environmental Impacts Related to License Renewal at
Surry Power Station Units 1 and 2
Ma. lssue Environmental Impact
Surface Water Quality, Hydrology, and Use {for all plants)
13 Water use conflicts Mone. This issue doss not apply because SPS doss not
(plants with cooling use cooling ponds or cocling towers.
ponds or cooling towers
Lsing make-Lp water
fram a small river with
[ flow)
Aquatic Ecology (for plants with once-through and cooling pond heat dissipation systems)
25 Entrainment of fish and Smal. Dominion has a current VEFDES permit which
shellfish in early life constitutes compliance with CWA Section 31&(h)
stages requiremeants to provide hest available technology to
minimize entrainment.
26 Impingemeant of fish and Smal. Dominion Power has a currert YFOES permit
shelffish which constitutes compliance with SWA Section 31&(k)
requiremeants to provide hest available technology to
minimize impingemeant.
27 Heat shock Smal. Dominion has a current VFDES permit that
grants a thermal variance for SPS discharges to the
James River.
Groundwater Use and Quality
a3 Groundwater use Small. Drawdowns calculated from actual pumping data
conflicts (potable and indicate that the pumping results in a drawdown of less
service water, and than 0.5 foct at the nearest offsite well.
dewatering; plants that
Luse = 100 gpm)
34 Groundwater Lse Mone. This issue doss not apply because SPS doss not
conflicts (plants using Lse cooling towers,
cooling towers
withdrawing makesup
water from a small river)
a6 Groundwater Luse Mone. This issue doess not apply because SPS doss not

conflicts (Ranney wells)

uzse Ranney wells.
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Table 61 (continued)
Environmental Impacts Related to License Reneawal at
Surry Power Station Units 1 and 2
Mo Issue Environmental Impact
a9 Groundwater quality Mone. This issue doss not apply because SPS does not
degradation (cooling Lse cooling ponds.
ponds at inland sites)
Terrestrial Resources
40 Refurbishment impacts Mo impacts are expected because SPS will not
undertake refurbishment.
Threatened or Endangered Species
449 Threatened or Small. Although bald eagles nest in the area, the
endangered species operation of 3PS does not adversely affect them. The
barking treefrog has been cbhserved on the SPS site. Mo
other threatened or endangered species is known to
ocour at 3PS or along its transmission corridors.
Air Quality
50 Alr quality during Mo impacts are expected because SPS will not
refurbishment undertake refurbishment.
(nonattainment and
maintenance areas)
Human Health
T Microbiclogical Mone. This issue doss not apply because SPS does not
crganisms (puklic health) discharge to a small river.
(plants using lakes or
canals, or cooling towers
or cooling ponds that
discharge toa small
river)
54 Electromagnetic fislds,

acute effects (electric
shock)

Small. The largest modeled induced current under any
SPS tranamiasion ling would be 5.068 amperes, which
exceedsthe NESC limit of 5.0 amperas by 1 percent. All
SPS lines were constructed prior to the 1877 provision of
the code for establishing minimal vertical clearances.
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Table 61 (continued)
Environmental Impacts Related to License Reneawal at
Surry Power Station Units 1 and 2
MNo. Issue Environmental Impact
Socioeconomics
=3 Housing impacts Small. SP3is in a high-population area. Dominicn has
concluded that housing impacts would be small from &0
new employees.,
(513 Public services: puklic Small. Any increase in public water from &0 new
Ltilities emploves households would be an insignificant
percentage of the water supplies of the affected
communities.
(=1 Public services: Mo impacts are expected because SPS will not
education undertake refurbishment.
(refurbishment)
G8 Offsite land use Mo impacts are expected because SPS will not
(refurbishmeant) undertake refurbishment.
20 Offsite land use (license Small. SFS is the dominant source of tax revenue for
renewal term) Surry County. Howewver, since construction of the plant,
Sury County has not experienced large land-use
changes. License renewal would have a continued
positive effect on the county, but would not induce
changes to local land use or development.
70 Public services: Small. Any additional employess would be fewer than
transpartation the temporary outage workforce of 700 additional
peaple. Access roads are adequate for the increase in
traffic resulting from the outages. For this reason,
Cominicn concludes that there would be no
transpartation impacts.
71 Histaoric and Small. Continued operation of 3PS does not require

archasological resources

construction at the site or new transmission lines.
Therefore, Dominion concludes that it would not
adversely affect historic or archaeclogical resources.
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Table 6-1 (continued)
Environmental Impacts Related to License Renewal at
Surry Power Station Units 1 and 2
Mo, Issue Envirenmental Impact
Postulated Accidents

Fi] Severe aocidents Small. The bensfiticost analysis identifisd no severe
accident mitigation alternatives that would avert puklic
risk.®

a. MRC determined that risk of severs accidents is small for all plants (10 CFR 51, Subpart A,
Appendix B, Table B-1, Issue 76), but that alternatives to mitigate severe accidents must be con-
siderad for plants that have not considerad such alternatives.
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7.0 ALTERNATIVES TO THE PROPOSED ACTION

NMRC Input

The environmental report shall discuss "Alternatives to the proposed action...." 10 CFR
£1.45(b)(3), as adopted by reference at 10 CFR 51.53(c){2).

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

"“While many methods are available for generating electricity, and a huge number of
combinations or mixes can be assimilated to meet a defined generating requirement, such
expansive consideration would be too unwieldy to perform given the purposes of this analysis.
Therefore, MRC has determined that a reasonable set of alternatives should be limited to
analysis of single, discrete electric generation sources and only electric generation sources
that are technically feasible and commercially viable..." (Ref. 7.0-1, Section 8.1).

"...The consideration of alternative energy sources in individual license renewal reviews will
consider those alternatives that are reasonable for the region, including pewer purchases from
outside the applicant’s service area...." (Ref. 7.0-2, Section Il.H).

evaluates alternatives to Surry Power Station Units 1 and 2 (SPS) license renewal.
The chapter identifies actions that could be necessary to meet system generating needs now
provided by SPS and associated environmental impacts, if the U.S. Nuclear Regulatory
Commission (NRC) did not renew the plant operating licenses. The chapter also identifies
alternative actions that Dominion has evaluated, but determined to be unreasonable, and
presents the information upon which Dominion based that decision.

Dominion divided its alternatives discussion into two categories, "no action" and "alternatives
that meet system generating needs." In determining the level of detail and analysis necessary
for each category, Dominion relied on the NRC decision-making standard for license renewal:
"...the NRC staff, adjudicatory officers, and Commission shall determine whether or not the
adverse environmental impacts of license renewal are so great that preserving the option of
license renewal for energy planning decision makers would be unreasonable." [10 CFR
51.95(c)(4)].

Dominion determined that as long as the environmental report provides sufficient information to
clearly indicate whether an alternative would have a smaller, comparable, or greater
environmental impact than the proposed action, the document would support NRC decision
making. Providing additional detail or analysis would serve no function if it would only bring to
light more adverse impacts of alternatives to license renewal. This approach is consistent with
regulations of the Council on Environmental Quality, which specify that the consideration of
alternatives (including the
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proposed action) should enable reviewers to evaluate their comparative merits (40 CFR
1500-1508). Dominion believes that provides sufficient detail about alternatives to
establish the basis for necessary comparisons to the discussion of impacts from the
proposed action.

In characterizing environmental impacts from alternatives, Dominion has used the same
definitions of "small", "moderate”, and "large" that the Introduction presents.
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7.1 No-Action Alternative

Dominion is using the "no-action" alternative to refer to a scenario in which the NRC does not
renew the SPS operating licenses. Components of this alternative include replacing the
generating capacity of SPS and decommissioning the facility, as described below.

Presently, SPS annually provides approximately 12 terawatts hours of electricity (a terawatt
hour is one billion kilowatt hours). This is approximately 17 percent of the power that
Dominion provides to its more than 2 million home and business customers ( ).
Dominion believes that any alternative would be unreasonable if it did not include replacing
this capacity. Replacement could be accomplished by (1) building new generating capacity,
(2) purchasing power from outside the Dominion system, or (3) reducing power requirements
through demand reduction. describes each of these possibilities in detail, and
describes environmental impacts from feasible alternatives.

The Generic Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS,
, Pg. 7-1) defines decommissioning as the safe removal of a nuclear facility from
service and the reduction of residual radioactivity to a level that permits release of the
proper ty for unrestr icted use and termination of the license. NRC-evaluated
decommissioning options include immediate decontamination and dismantlement (DECON),
or safe storage of the stabilized and defueled facility for a period of time (SAFSTOR), followed
by decontamination and dismantlement. Regardless of the option chosen, decommissioning
must be completed within a 60-year period. Under the no-action alternative, Dominion would
continue operating SPS until the current licenses expired, then initiate decommissioning
activities in accordance with NRC requirements. The GEIS describes decommissioning
activities based on an evaluation of an example reactor (the "reference" pressurized-water
reactor is the 1,175-megawatt (MW) Trojan Nuclear Plant reactor). This description is
comparable to decommissioning activities that Dominion would conduct at SPS, but
Dominion notes that the reference unit size is larger than the SPS unit size (855 MW).

As the GEIS notes, NRC has evaluated environmental impacts from decommissioning.
NRC-evaluated impacts include: occupational and public dose; impacts of waste
management; impacts to air and water quality; and ecological, economic, and socioeconomic
impacts. NRC indicated ( , Pg. 4-15) that the environmental effects of greatest
concern (i.e., radiation dose and releases to the environment) are substantially less than the
same effects resulting from reactor operations. Dominion adopts by reference the NRC
conclusions regarding environmental impacts of decommissioning.

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

analyzes the impacts from these options.

Dominion concludes that the decommissioning impacts under the no-action alternative would
not be substantially different from those occurring following license renewal as identified in
the GEIS ( ) and the decommissioning generic environmental impact statement

( ). These impacts would be temporary and would occur at the same time as the
impacts from meeting system generating needs.
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7.2 Alternatives That Meet System Generating Needs

Decisions regarding reasonable alternatives for meeting electrical demands in Virginia are
made primarily by two entities, utilities and the Virginia State Corporation Commission. The
current mix of power generation options in Virginia is one indicator of what these entities
believe are feasible alternatives within the Commonwealth. In 1996, Virginia’s electric utility
industry had a total generating capability of 14.8 gigawatts-electric (a gigawatt is one million
kilowatts). This capability includes units fueled by coal (34 percent); nuclear (23 percent); oil
(15 percent); gas (7 percent); and hydroelectric (21 percent) ( , Figure 1). Virginia
utilities do not have significant generating capacity in other technologies such as geothermal,
biomass, wind, solar thermal, and photovoltaic. Approximately 3.6 gigawatts electric

(20 percent of the Commonwealth’s generating capability) was from nonutility sources

( , Table 4). Nonutility generators also use a variety of energy sources.

Based on 1996 Virginia generation data, utility companies provided 56.5 terawatt hours of
electricity. Utilities’ generation was dominated by coal (49 percent), followed by nuclear
(47 percent), gas (2 percent), oil (1 percent), and hydroelectric (1 percent) ( :
Figure 2). Approximately 10.5 terawatt hours of electricity (16 percent of the
Commonwealth’s generation) was provided by nonutility sources ( , Table 5).

The difference between capability and utilization reflects preferential usage. For example,
nuclear energy represented 23 percent of utilities’ installed capability, but produced

47 percent of the electricity generated by utilities ( , Figures 1 and 2, respectively).
This reflects Virginia’s preferential reliance on nuclear energy as a base-load generating
source. and illustrate Virginia’s utility generating capabilities and utilization,
respectively.

illustrates the Dominion energy capability mix in 1998. Dominion’s generation
capability mix differs from the total Commonwealth’s utility industry ( , Figure 7-1).
In 1998, 33 percent of Dominion’s capability was from nuclear. In 1996 (the most recent
Commonwealth data available), Dominion’s nuclear capability represented 23 percent of the
Commonwealth’s utility generation capability. Forty-two percent of Dominion’s capability in
1998 was from coal; in 1996, 34 percent of the Commonwealth’s utility generating capability
was from coal. Dominion relied on power purchased from utility and nonutility generators for
19 percent of its energy capability mix in 1998. As of January 1, 1999, Dominion’s summer
net capacity was 13.7 gigawatts with a nuclear capacity of 3.4 gigawatts, a fossil capacity of
8.7 gigawatts, and a hydroelectric capacity of 1.6 gigawatts. In addition, nonutility generation
provided 3.3 gigawatts and purchases from other utilities totaled 1.2 gigawatts, for a
combined total summer capacity of 18.2 gigawatts ( , pg. 1).
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7.2.1 Alternatives Considered

Technology Choices

Dominion routinely conducts evaluations of alternative generating technologies. The most
recent generation expansion options planning study reviews emerging technologies,
opportunity fuels, and technology development programs ( ). Technologies
included advanced fossil conversion, advanced energy systems, renewables, waste fuel
systems, and energy storage. The U. S. Rural Electrification Administration recently
evaluated alternatives to Dominion-proposed generation capacity construction ( )-

To summarize, the Rural Electrification Administration evaluation covered the following
topics:

® alternatives not requiring new construction (no action, purchase power, and conservation
and load modifications)

® alternatives requiring new generation (joint venture, generation, and cogeneration and
independent power production)

® alternative generation technologies (combustion turbines, combined cycle, hydroelectric,
nuclear, refuse/biomass, and others)

® alternative plant sites
® alternative plant systems.

Based on these and other internal evaluations, Dominion has concluded that feasible
alternatives for Dominion system planning purposes include pulverized coal for base-load
operations, advanced combustion turbines for peak-load operations, and advanced
combined-cycle units for mid- or base-load operations. These conclusions are borne out by
the generation utilization information that introductory text describes: coal and
gas are the most heavily utilized non-nuclear generating technologies in Virginia. For
purposes of the SPS license renewal environmental report, Dominion has limited its
alternatives analysis for new generating capacity to the technologies it considers feasible to
replace the large base-load SPS units: pulverized coal-fired units and gas-fired
combined-cycle turbines.

Mixture

The NRC indicated in the GEIS that, while many methods are available for generating
electricity, and a huge number of combinations or mixes can be assimilated to meet system
needs, such expansive consideration would be too unwieldy given the purposes of the
alternatives analysis. Therefore, NRC determined that a reasonable set of alternatives
should be limited to analysis of single, discrete electric generation sources and only electric
generation technologies that are technically reasonable and commercially viable (



Surry Power Station, Units 1 and 2

Application for Renewed Operating Licenses

Chapter 7 Appendix E - Environmental Report

Page 7-7

pg. 8-1). Consistent with the NRC determination, Dominion has not evaluated mixes of
generating sources.

Deregulation

Beginning in 1996, the Commonwealth of Virginia began restructuring the electric utility
industry in the state. It is expected to be fully deregulated by 2007. A deregulated market

is perceived as having benefits in areas of economic efficiency, allocation of resources, and
customer choices. Advances in technology are producing lower-cost, more flexible power
generation options ( , paragraphs 4 and 5). For example, Dominion has
implemented Project Current Choice, a program under which customers could begin
selecting an alternative provider ( )-

Nonutility generation has arisen as a principal source of new generating capacity in Virginia,
which is the first major source of competition for construction and operation of power plants.
The Virginia State Corporation Commission has been generally supportive of a balance
between utility construction and purchase from nonutility generators. However, it was
reluctant to grant Dominion the authority in 1999 to construct four gas-fired turbine
generators that would provide up to 600 MW of power by July 1, 2000. The 1999 Virginia
General Assembly enacted the Electric Utility Restructuring Act, which opens the generation
market and foresees competition as the primary regulator of the price of electricity. For the
law to work as intended, there must be many generators or other suppliers to provide for the
needs of customers and these must be willing to compete for business on the basis of price,
service, and other factors. The State Corporation Commission "will take all necessary
actions to mitigate market power, to ensure that the operation of generating units of
incumbent utilities will not inhibit the development of competition within the Commonwealth,

L ).

The relationship of economic deregulation of generation and nuclear power is of particular
concern. The State Corporation Commission feels that maintenance of the nuclear industry
in Virginia is critical from reliability, fuel diversity, and public health and safety perspectives

( , Pg. 4).

Based on the issues detailed above, it is not clear that Dominion would be granted the
authority to construct new generating units to replace SPS if its licenses were not renewed.
However, regardless of what entities constructed and operated the replacement power
sources, certain environmental parameters would be constant among replacement power
sources. Therefore, it is appropriate and instructive for Dominion to discuss the impacts of
reasonable alternatives to the SPS.
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Alternatives

The following sections present new systems for fossil-fuel-fired generation (

and imported power ( ) as reasonable alternatives to license renewal.
discusses reduced demand and presents the basis for concluding that it is

not a reasonable alternative to license renewal.

7.2.1.1 Construct and Operate Fossil-Fuel-Fired Generation

Dominion analyzed hypothetical new coal- and gas-fired units at the existing SPS
site. This approach could minimize environmental impacts by building on
previously disturbed land and by making the most possible use of existing
facilities: transmission lines, roads and parking areas, office buildings, and the
cooling system.

For comparability, Dominion selected coal- and gas-fired units of equal electric
power and equal capacity factors. A scenario of, for example, two 801-MW units
could be assumed to replace the 1,602-MW SPS net capacity. However,
Dominion’s experience indicates that, although customized unit sizes can be built,
using standardized sizes is more economical. For example, a manufacturer’s
standard-sized units include a gas-fired combined-cycle unit of 508 MWe net (GE
Frame 7FA) capacity. Dominion evaluated constructing three 508-MW gas-fired
units ( ) and, for comparability, set the net power of the coal-fired units at
508 MW ( ). Although this provides less capacity than the existing units, it
ensures against overestimating environmental impacts from these alternatives.
The shortfall in capacity could be replaced by other methods (see Mixture in

).

It must be emphasized, however, that these are hypothetical scenarios. Dominion
does not have plans for such construction at SPS.

Coal-Fired Generation

NRC has evaluated coal-fired generation alternatives for the Calvert Cliffs Nuclear
Power Plant ( , Section 8.2.1) and for the Oconee Nuclear Station

( Section 8.2.1). For Calvert Cliffs, NRC analyzed three 600-MW units.
Dominion has reviewed the NRC analysis and believes it to be sound. In defining
the SPS coal-fired alternative, Dominion has used site- and Virginia-specific input
and has scaled from the NRC analysis, where appropriate.

presents the basic coal-fired alternative emission control characteristics.
Dominion based its emission control technology and percent control assumptions
on alternatives that the U.S. Environmental Protection Agency (EPA) has identified
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as being available for minimizing emissions ( )- Coal and limestone (or
lime) would be delivered by barge to the existing SPS receiving dock.

Gas-Fired Generation

Dominion’s current emphasis on gas-fired generation is evidenced by its
construction of 596 MW of gas-fired combustion turbine capacity that became
operational in 2000, its application to construct two additional combustion turbines
in 2001, and the conversion of Possum Point units to a gas-fired facility. Dominion
has chosen to evaluate gas-fired generation, using combined-cycle turbines,
because it has determined that the technology is mature, economical, and
feasible. Dominion experience indicates that the readily available standard-sized
gas-fired units of 508-MW are more economical than customized units.

Therefore, Dominion has analyzed 1524 MW of net power, consisting of three
508-MW gas-fired units located on SPS property. presents the basic
gas-fired alternative characteristics. Dominion realizes that gas availability would
be questionable. It would require a new dedicated high-pressure 24-inch pipeline
from Danville, Virginia. In the winter, it may become necessary for Dominion to
operate on fuel oil, which would have higher costs and more emissions than gas.

7.2.1.2 Purchase Power

Dominion has evaluated conventional and prospective power supply options that
could be reasonably implemented in the 2000-2009 time period. Virginia Electric
and Power Company filed its annual Resource Plan with the North Carolina
Commission on September 1, 1999 ( ). As outlined in the resource
plan, Dominion has firm purchase agreements throughout the forecast period
ending in 2009. These firm purchases include a 145-MW purchase agreement
with the Southeastern Power Administration and contracts for approximately 3,500
MW of non-utility generation.

These purchases alone would not be sufficient to satisfy the projected future
demand. Dominion constructed combustion turbines with a capacity of 596 MW

to be operational in the summer of 2000. The Company has sought approval to
construct two additional combustion turbine units to be operational in the summer
of 2001. Also included in the projection is a savings of 74 MW from the net effect
of various demand side management (DSM) programs. The generation shortfall
will be made up through purchases from the generation market. Projected
purchases from the generation market would begin in 2001 with 318 MW and
grow to 1,893 MW in 2009. To increase its capability to import power, Dominion is
building a 500-kilovolt (kV) transmission line from the Joshua Falls substation near
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Lynchburg to the substation at Ladysmith in Caroline County. This interconnect is
expected to be operational by 2001.

Contracts with Southeastern Power Administration and non-utility generators are
included in discussions of Dominion’s current and future capacity. Other than
discussed above, no substantial new capacity or purchases are foreseen in the
Dominion network. Therefore, Dominion would require a major increase in
purchases (1,602 MW net power to the grid) from the generation market outside
the Dominion network to replace SPS. Dominion presumes that the generating
technology producing purchased power would be one of those that NRC analyzed
in the GEIS. For this reason, Dominion is adopting by reference, as
representative of the purchased power alternative, the GEIS description of the
alternative generating technologies. Of these technologies, simple-cycle
combustion turbines or combined-cycle facilities fueled by natural gas are found to
be the most cost-effective. There has been a corresponding decreased incentive
for boilers fired by coal or residual oil.

Although purchased power could provide at least part of the replacement power
for SPS, Dominion has identified drawbacks to this alternative, including the
following:

® The existing power transmission infrastructure currently lacks capacity to import
an additional 1,602 MW of power to replace SPS capacity. It would require the
construction of at least one additional 500-kV transmission line.

® To ensure its capability to meet customer demands for reliable and affordable
power, Dominion limits the amount of power it imports. Under its current
power-import restriction, it is unlikely that Dominion could both implement its
current plans to increase purchases from the generation market and replace
the power generated by SPS with imported power.

® Utility generators providing power to Dominion would need to increase their
capacity with new power units. As described above, the most cost-effective
alternatives for increasing electric power capacity are simple- cycle combustion
turbines or combined-cycle facilities fueled primarily by natural gas. However,
existing gas line capacity in Virginia is inadequate to support more gas-fired
combustion turbines. Constructing additional pipelines is both time-consuming
and expensive.

® Deregulation is expected to be in place by 2007. Under deregulation, non-utility
generators could compete directly with utility companies for the generation
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market. This is expected to decrease non-utility generators’ incentive to provide
wholesale power to utility companies.

7.2.1.3 Reduce Demand

Dominion offers the following four DSM programs, which either conserve energy
or allow the Company to reduce customers’ load requirements during periods of
peak demands. The four programs are:

Conservation Program
® Energy Saver Home Plus (in North Carolina only)

Load Management Programs
® Rate Schedule SG -- Standby Generation
® Rate Schedule CS -- Curtailable Service

® Rider J: Interruptible Electric Water Heater Service

Dominion annually projects both the summer and winter peak power (in MW) and
annual energy requirements (in gigawatt-hours or GWH) impacts of DSM. The
1999 projections are that, by the year 2007, Dominion will reduce peak power
requirements in the summer and winter by 74 and 130 MW, respectively. Energy
requirements in the same year would be reduced by 14 GWH, 94 percent of which
would be from load management programs.

This represents a decrease in DSM initiatives that have been in effect for the past
30 years. Market conditions which provided the initial support for utilitysponsored
conservation and load management efforts during the late 1970s and

early 1980s can be broadly characterized by:

® Increasing long-term marginal prices for capacity and energy-production
resources

® Forecasts projecting increasing demand for electricity across the nation

® General agreement that the first two conditions would continue for the
foreseeable future

® |imited competition in the generation of electricity

® Economies of scale in the generation of electricity which previously supported
the construction of large central power plants, and

® Use of average embedded cost as the basis for setting electricity prices within a
regulated context.

These market and regulatory conditions are undergoing dramatic changes. The
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changes, which have significantly impacted the cost-effectiveness of
utility-sponsored DSM, can be described as follows:

® A decline in generation costs, due primarily to technological advances that have
reduced the cost of constructing new generating units (e.g., combustion
turbines), and

® National energy legislation that has encouraged wholesale competition through
open access to the transmission grid, as well as state legislation designed to
facilitate retail competition.

Consistent with the two points above, the utility planning environment features
lower capacity and lower energy prices than during earlier periods, shorter
planning horizons, lower reserve margins, and increased reliance on market
prices to direct utility resource planning. This, in turn, has greatly reduced the
number of cost-effective DSM alternatives.

Other significant changes include:

® Rate design programs that enable customers to make energy choices based on
their unique energy needs and costs. An example is Dominion’s hourly Real

Time Pricing rate. Such rate designs will increasingly replace incentive-driven
direct load-control programs.

® The adoption of increasingly stringent national appliance standards for most
major energy-using equipment and the adoption of energy efficiency
requirements in state building codes. These mandates have further reduced
the potential for cost-effective utility-sponsored measures.

® Third parties are increasingly providing energy services and products in
competitive markets at prices that reflect their value to the customer. Market
conditions can be expected to continue this shift among providers of
cost-effective load management.

For these reasons, Dominion determined that the remaining DSM programs,
which are primarily directed toward load management, are not an effective
substitute for any of its large base-load units operating at high capacity factors,
including SPS.

7.2.2 Environmental Impacts of Alternatives

This section evaluates the environmental impacts from generation strategies that Dominion
has determined to be reasonable [NEPA] alternatives to SPS license renewal: coal- and
gas-fired generation at the SPS site and purchased power.



Surry Power Station, Units 1 and 2

Application for Renewed Operating Licenses

Chapter 7 Appendix E - Environmental Report

Page 7-13

7.2.2.1 Coal-Fired Generation

The NRC evaluated environmental impacts from coal-fired generation alternatives
in the GEIS ( , Section 8.3.9). NRC concluded that construction impacts
could be substantial, due in part to the large amount of land required, which could
result in natural habitat loss, and also to the large workforce needed. NRC
pointed out that siting a new coal-fired plant where a nuclear plant is already
located would reduce many construction impacts. NRC identified major adverse
impacts from operations to be: human health concerns associated with air
emissions; waste generation; and losses of aquatic biota due to cooling water
withdrawals and discharges.

The coal-fired alternative that Dominion has defined in would be
located at the existing SPS site on previously disturbed land, thereby reducing
construction impacts. The alternative also would use the existing cooling water
system, thereby reducing aquatic impacts from operations. Therefore, Dominion
has limited its detailed evaluation to air emissions and associated waste
generation in the forms of ash and scrubber waste.

Air Quality
Air quality impacts of coal-fired generation are considerably different from those of
nuclear power. A coal-fired plant would emit sulfur oxides, nitrogen oxides, carbon
monoxide, and particulate matter (pm), all of which are regulated pollutants. As
indicates, Dominion has assumed a plant design that would
minimize air emissions. Reduced air emissions result from a combination of boiler
technology and post-combustion pollutant removal. Dominion estimates the
coal-fired alternative emissions to be as follows:

Sulfur oxides = 4,548 tons per year

Nitrogen oxides = 1,185 tons per year

Carbon monoxide = 1,221 tons per year
Particulates:

Total suspended particulates = 261 tons per year

PM10 (particulates having a diameter of less than 10 microns) = 60 tons per
year

presents the equations Dominion used to calculate these emissions.
Nationally, emissions of sulfur dioxide and nitrogen oxides from Virginia’s
generators ranked 20th and 28th, respectively. Emissions of both pollutants
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increased from 1986 to 1996. Although no Virginia generators were mentioned in
Title IV of the Clean Air Act Amendments of 1990, it is likely that Virginia’s
Department of Environmental Quality will need to design a state implementation
plan for reducing groundlevel ozone in response to an October 1998 proposal
released by the EPA. The EPA proposal does not mandate which sources must
reduce pollution. However, the EPA states that utilities would be one of the most
likely sources of nitrogen oxides emissions reductions. Virginia is also part of the
Ozone Transport Commission. Each of the 13 states of the Ozone Transport
Commission is responsible for : enacting regulations in order to achieve
region-wide nitrogen oxides reductions in a consistent, enforceable manner; and
allocating its nitrogen oxides Budget Program allowances among nitrogen oxides
sources in the state. The targets in this program are all electricity-generating
facilities with a rated output of 15 MW or more and large industrial boilers

( , pg. 281).

The Clean Air Act Amendments capped the nation’s sulfur dioxide emissions from
power plants, and each utility was allocated sulfur dioxide allowances. To be in
compliance with the Act, Dominion must hold enough allowances to cover its
annual sulfur dioxide emissions. Dominion would have to purchase additional
allowances from the open market if it did not have enough surplus allowances to
operate an additional fossil-burning plant at the SPS site. Nitrogen oxide
emissions are also controlled under the Act, and utilities often have to purchase
offsets to remain in compliance. Operation of a coal-fired plant may require that
Dominion purchase nitrogen oxide offsets.

NRC did not quantify coal-fired emissions, but implied that air impacts would be
substantial. The NRC noted that adverse human health effects from coal
combustion have led to important federal legislation in recent years and that public
health risks, such as cancer and emphysema, have been associated with coal
combustion. The NRC also mentioned global warming and acid rain as potential
impacts. Dominion concludes that federal legislation and large-scale concerns,
such as global warming and acid rain, are indications of concerns about
destabilizing important attributes of air resources. However, sulfur oxides
emission allowances, nitrogen oxides emission offsets, low nitrogen oxide
burners, overfire air, selective catalytic reduction, fabric filters or electrostatic
precipitators, and scrubbers are regulatorily-imposed mitigation measures. As
such, Dominion concludes that the coal-fired alternative would have moderate
impacts on air quality; the impacts would be clearly noticeable, but would not
destabilize air quality in the area.
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Waste Management
Dominion concurs with the GEIS assessment that the coal-fired alternative would
generate substantial solid waste. The coal-fired plant would annually consume
approximately 4,884,600 tons of coal having an ash content of 10.7 percent

and 7-1). After combustion, most (99.9 percent) of this ash,
approximately 522,130 tons per year, would be collected and disposed of onsite.

In addition, approximately 243,930 tons of scrubber sludge would be disposed of
onsite each year (based on annual lime usage of 83,750 tons). Based on a
standard 30-foot waste pile, Dominion estimates that ash and scrubber waste
disposal over a 40-year plant life would require approximately 425 acres (an area
approximately 4,300 feet square). The SPS site is 840 acres. While only half this
waste volume and land use (213 acres) would be attributable to the 20-year
license renewal period alternative, the total numbers are pertinent as a cumulative
impact.

Dominion believes that, with proper siting and waste management and monitoring
practices, waste disposal would not destabilize any resources. There is space
within the SPS footprint for this disposal. Because this land is currently forested, it
would require converting approximately 200 acres of forest to waste disposal
facilities during the 20-year license renewal term. After closure of the waste site
and revegetation, the land would be available for other uses. For these reasons,
Dominion believes that waste disposal for the coal-fired alternative would have
moderate impacts; the impacts would be clearly noticeable, but would not
destabilize any important resource, and further mitigation would be unwarranted.

Other Impacts

Construction of the powerblock and coal storage area would impact some land
area and associated terrestrial habitat but, because this is a previously disturbed
area at an existing industrial site making maximum use of existing facilities,
impacts would be minimal. Visual impacts would be consistent with the industrial
nature of the site. As with any large construction project, some erosion and
sedimentation and fugitive dust emissions could be anticipated, but would be
minimized by using best management practices. Construction debris from
clearing and grubbing could be disposed of onsite and municipal waste disposal
capacity is available. Socioeconomic impacts from the construction workforce
would be minimal, because worker relocation would not be expected due to the
proximity to Newport News (17 miles from SPS) and other metropolitan areas.
Cultural resource impacts would be unlikely, due to the previously disturbed nature
of the site.
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Operations using the existing cooling canal system would minimize impacts to
aquatic resources and water quality. The additional stacks (as high as 600 feet),
boilers, and barge deliveries would be an incremental addition to the visual impact
from existing SPS structures and operations. Socioeconomic impacts could result
from the decrease in the operational workforce from approximately 900
employees at SPS to approximately 200 employees needed to operate the coal
facility. Dominion believes these impacts would be small to moderate and would
be mitigated by the site’s proximity to a large metropolitan area.

Dominion believes that the other construction and operational impacts would be
small. In some cases, the impacts would not be detectable and, in all cases, they
would be minor and would neither destabilize nor noticeably alter any important
attribute of the resource involved. Due to the minor nature of these other impacts,
mitigation would not be warranted beyond that mentioned.

7.2.2.2 Gas-Fired Generation

NRC evaluated environmental impacts from gas-fired generation alternatives in
the GEIS, focusing on combined-cycle plants. presents
Dominion’s reasons for defining the gas-fired generation alternative as a
combined-cycle plant on the SPS site. Land-use impacts from gas-fired units
would be less than those of the coal-fired alternative at SPS. Reduced land
requirements, due to construction on the existing site and a smaller facility
footprint, would reduce impacts to other resources as well: ecological, aesthetic,
and cultural. A smaller workforce would have minor adverse socioeconomic
impacts. Human health concerns associated with air emissions, waste
generation, and aquatic biota losses due to cooling water withdrawals and
discharges would all be impacts to consider.

The NRC has evaluated the environmental impacts of constructing and operating
four 440-MW combined-cycle gas-fired units as an alternative to nuclear power
plant license renewal ( ). The NRC analysis is for more power than the
SPS gas-fired alternatives analysis because Dominion would install only three
508-MW units. Dominion has independently calculated the gas-fired emissions
for the standard combined-cycle units introduced in , but has
adopted the rest of the NRC analysis with necessary Virginia- and
Dominion-specific modifications noted.

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

Sulfur oxides = 134 tons per year
Nitrogen oxides = 506 tons per year
Carbon monoxide = 664 tons per year
Filterable Particulates = 198 tons per year (all particulates are PM10)
presents the equations Dominion used to calculate these emissions.

The discussion of regional air quality and Clean Air Act
requirements is also applicable to the gas-fired generation alternative. Nitrogen
oxides’ effects on ozone levels, sulfur dioxide allowances, and nitrogen oxides
emission offsets could all be issues of concern for gas-fired combustion. While
gas-fired turbine emissions are less than coal-fired boiler emissions, and
regulatory requirements are less stringent, the emissions are still substantial.
Dominion concludes that emissions from the gas-fired alternative located at SPS
would noticeably alter local air quality, but would not destabilize regional
resources. Air quality impacts would therefore be moderate, but considerably less
than with coal.

Waste Management

Gas-fired generation would result in almost no waste generation and produce
minor, if any, impacts. Dominion concludes that gas-fired generation waste
management impacts would be small.

Other Impacts

As is true for the coal-fired alternative, constructing the gas-fired alternative on an
existing site (such as SPS) would reduce construction-related impacts. NRC
estimated in the GEIS that 110 acres would be needed for a plant site; this much
previously disturbed acreage is available within the boundaries of SPS, reducing
loss of terrestrial habitat. Aesthetic impacts, erosion and sedimentation, fugitive
dust, and construction debris impacts would be similar to the coal-fired alternative,
but smaller due to the reduced site size. Socioeconomic impacts of construction
would be minimal. However, the GEIS estimates a work force of 150 for gas
operations. The reduction in work force could result in adverse socioeconomic
impacts. Dominion believes these impacts would be moderate and would be
mitigated by the site’s proximity to large metropolitan areas.

One very costly (about $160 million) controversial (not-in-my-backyard) action
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with potential ecological impacts is the installation of approximately 160 miles of a
buried 24-inch gas line from Danville, Virginia, to SPS. The pipeline would require
an additional 3,000 acres (160 miles x 150 foot easement). Dominion would
mitigate the political impacts through public hearings and apply best management
practices during construction, such as minimizing soil loss and restoring
vegetation immediately after the excavation is backfilled. Construction would
result in the loss of some less mobile animals (e.g., toads and turtles). Because
these animals are common throughout the area, Dominion expects negligible
reduction in their population as a result of construction. Dominion does not expect
that installation of the pipeline would create a long-term reduction in the local or
regional diversity of plants and animals.

Cultural Resources

Gas pipeline construction could require cultural resource preservation measures.
Dominion anticipates that these measures would result in no detectable change in
cultural resources, and that the effects would be minor and not exert a
destabilizing influence on this resource. Dominion concludes that impacts to
cultural resources would be small, if any.

7.2.2.3 Purchased Power

As discussed in , Dominion assumes that the generating
technology used under the purchased power alternative would be one of those
analyzed by NRC in the GEIS. Dominion is also adopting by reference the NRC
analysis of the environmental impacts from those technologies. Under the
purchased power alternative, therefore, environmental impacts would still occur,
but would be located elsewhere within the region, nation, or Canada.

The purchased power alternative would include adding approximately 100 miles of
500-kV transmission lines to enable Dominion to get out-of-state power from its
nearest substation to the SPS load center. This could involve a 100-mile by
300-foot easement (6 square miles) of land-use change with associated terrestrial
ecological impacts. Dominion assumes that the environmental impacts of
transmission line construction would be approximately equal to those of the
Joshua Falls 500-kV interconnect to Ladysmith. Similarly, the environmental
impacts of new (offsite) generating capacity would be similar to the environmental
impacts of construction and operation of the Remington Combustion Turbine Site,
but three sites the size of the Remington site would be required to replace the
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SPS power. Loss of the SPS workforce could result in adverse impacts.
Dominion believes these impacts would be moderate and would be mitigated by
the site’s proximity to a large metropolitan area.
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Table 7-1
Coal-Fired Alternative

Characteristic

Easis

Init size = 508 MW IS0 rating net?

LInit size = 538 MW 50 rating aroes®

Mumbsr of units =3

Bailer type = tangentially fired, dry-bottom

Fusltyp= = bituminous, pulverized coal
Fuel heating valus =12 558 Btulb

Fusl ash content by weight = 10.7 percent
Fuel sulfur content by weight = 0.98 psrcent

Uncontralled MOy emission = 9.7 Ibvton
Uncontralled S0 emission = 0.5 Ibiton

Heat rate = 10,200 Btu/KWh

Capacity factor = 0.85

MO, control = low MOy, burners, with ovarfire air and salective

catalytic reduction (95 percent reduction)

Partizulate control = fabriz fiters or electrostatic precipitators
(99,9 percant removal efficiency)

S0y control = Wet szrubber-limedimastons (95 percent ramoval

sfficisncy)

Chosen for comparability to a standard size gas-fired combined-
cycle turbine

Cakulated based on & parcent onsite power usage (Dominion
experience); 508 MW x 1.06

Cakulated to be = SPS Unitz 1 and 2 gross capacity of
approgimataly 1,711 MW

Minimizes nitrogen axidss amissions | , Tabla 1.1-3,

pg. 1.1-171.

Typicalfor coalused in Virginia (Dominion experiences)

1998 val ue for coal usad in Vinginia | i
1898 valus for coal usad in Virginia | i
1898 valus for coal used in Virginia | i

Typicalfor pulkverized coal, tangentially fired, dry-bottom,
Fra-MSPS with kow-MNCy bumer | , Table 1.1-3
pg. 1.1-17)

Typical for coaldired, singls cycle steam turbines
pg. 106)

Typicalfor large coalfired units (Dominion experience)

Bast available and widsaly demonstrated for minimizing NO,,
emissions (Dominion experisnce and , Tabk 1.1-2,

pa. 1.1-140

Bast available for minimizing particulate emissions |
pp. 1.1-6 and -T)

Best available for minimizing SOy, emizsions |
Tabk 1.1-1, pa. 1.1-13)

a. The differance betwesn "net” and "gross” is sleciricity coreumed onsite.

Etu = British tharmal unit

co = carbon monoxide

15 rating = International Standards Crganization mting at standard atmaspheric conditions of 59°F, 80 percent ralative
humidity, and 14.686 pounds of atmospheric pressure per squars inch

kKWh = kilowatt hour

MSPS = Mew Source Performance Standard

I = pound

T =  megawat

MOy = nitrogen oxides

S0y = sulfur cxides
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Table 7-2
Gas-Fired Alternative

Charactaristic

Basis

Linit size = 508 MW IS0 rating net:?
Two 188-MW combustion turbines and a 172-MW hsat
racovary bailar

LInit size = 528 MW IS0 rating gross:?
Two 1747 MW combustion turbines and a
179-MW hesal recovery boilsr
{ermissions from two combustion turbines only)

Mumbker of units =3

Fuel typ= = natural gas

Fusl heating valus = 1,052 Btuf
Fuel sulfur content = 0.0034 IbMMBIU

Ny contral = low Ny burmer and sslective catalytic reduction
(SCR)

Fusl MOz ontent = 0.0128 [e/MMBLu
Fuel SO contant = 0.0168 Ib/MMBtu
Heat rate = 8,700 Btw/'kWh

Capacity factor = 0.85

Manufacturers standard size gas-tired combined-cycle plant

Cakulated based on 4 parcent onsite power usage (Dominion
exparience) 508 MW = 1.04

Cakulated to be = SPS Unitz 1 and 2 gross core capacity of
approximataly 1,711 MW

Aszsumed

Ciominion standard value for natural gas used in Virginia
{ )

Used when sulfur content is not available |

Tabk 3.1-2a, pg. 3.1-11)

Typicalfor lame SCR-controlled gas-fired units |
Section 3.1.4.3, pa. 3.1-7)

Typical for large SCR-controlled gas-fired units | 1
Typical for large SCR-controlled gas-fired units | i
Ciominion experisnce

Typicalfor large gas-firsd base load units { Dominion experience)

a.The difference betwesn "net® and "gross” is electricity consumed onsite.

Etu = British thermal unit

cQ = carbon moncxide

it? = cubic foot

153 rating = International Standards Crganization rating at standard atmospheric conditions of 52°F, 60 percent relative
humidity, and 14.826 pounde of atmospheric pressure persquars inch

kWh = kilowatt hour

I = million

MW = megawatt

MOy = nilrogen oxides
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Takle 7-3
Air Emissions from Coal-Fired Alternative
Parameter Calculation Result
Annual coal T Wit RER] .'-i'-l"J 10, 2060 Bi . 1, 0D fw . th P L) I —— 2 b . 363 day 4 884 500 tons per year
consumption T kW = hir MW 12,55 Bre - 200000 0 iy ¥r
g0, F BHOO8Ib  fom 0 oe iy o L 584 500 fons 4,548 tons S0, par year
tion 2,000 15 ¥r
MO b= 9.7 db  _ ton a5 ey o e BB GO0t 1,185 1ans NO, per year
ton 3000 g5 L1~ HA/100) > ¥r
=]
Lo 05 1 on A, B84, SO0 fonrs 1,221 tons SO per year
fon I 00k ¥r
5P 0% 10700 598 o1 ag g s 2884, 600 tons 261 tons TSF per year
fan ) 2,00 th ’ - o o »r
P, g 232078, _tom o) _ggos1nm xS B84, 600 toms &0 tonz PM, g per year
fernl 2, 0y i ¥r
a. , Tabke 1.1,
b , Tabla 1.1-2
c. , Table 1.1-3.
d. , Tabla 1 .1-4.
SO = carbon monoxids
MO, = oxides of nitrogan
PMy; = pariculates having diameater lass than 10 mizrons
20, = sulfur oxides

TSP = total suspended pariculatas
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Table 7-4
Air Emissions from Gas-Fired Alternative
FParameter Calzulaticn Result
y o 328 MW 6 700 B 1,000 kW i’ 2 by 365 day 74,665,534 942 ft” per year
R T EW R R Ww T U A0 Brg | day wr
Annual Btu T4, 665,534, 012 60 1, 060 Bin . MM R 79,070,804 MMBtu par year
consumption vr A 10Hm
50,2 00034 15 fon 9, 070, 8 MM B 134 tore S0y par year
MMBe ~ 200 0h " vr
MO, QOI28[B ton 79, 070, 801 MMBiu 06 tons NGO, per year
MMBe 2, 000[h vr
cok 00068 I fon 79, 070, 801 MM 8w 54 tons SO par year
MMBw 200010 ¥r
TSP 0.005 [ o fow 79, 000, 801 MM 80 198 tore filterabls TSP par year
MM B~ 2,000k ¥r
Py o° 158 Jens THP 198 tors filterable PRy per year
T
a. , Tabla 3.1-2a.
u} , emizsion factor repaort for MO, and ©O using natual gas and SCR.
. .
Cio = cafrbon monoxids
MO, = mxides of nitrogen
P4y = particulates having diameter less than 10 microns

SC0n = sulur dioxide
TSP = iolal suspended particulates
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Figure 7-1 Figure 7-2
Utility Generating Capability by Utility Generation Utilization by
Primary Energy Source, 1996 Primary Energy Source, 1996
(Hef 7.2-1, Figure 1) (Hef. 7.2-1, Figure 2)
Hydro - 19

MNuclear

47%

Nuclear
23%

Gas - 2% Oil - 1%

Figure 7-3
Dominion’s 1998 Electricity Generating Capability
(Ref. 7.1-1)

Purchase
19%

MNuclear
33%

Other - 3% Oil - 3%
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8.0 COMPARISON OF ENVIRONMENTAL IMPACTS OF LICENSE RENEWAL
WITH THE ALTERNATIVES

8.1 Discussion

MRC Input

"To the extent practicable, the environmental impacts of the proposal and the alternatives
should be presented in comparative form..." 10 CFR 51.45(b){3) as adopted by 51.53{c){2}

analyzes environmental impacts for Surry Power Station Units 1 and 2 (SPS) and

analyzes impacts from renewal alternatives. summarizes environmental
impacts of the proposed action, license renewal, and the feasible alternatives so the reader can
compare them. The environmental impacts compared in are those that are either
Category 2 issues for the proposed action (license renewal) or are issues that the Generic
Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS) ( )
identified as major considerations in an alternatives analysis. For example, although the U.S.
Nuclear Regulatory Commission (NRC) concluded that air impacts from the proposed action
would be small (Category 1), the GEIS identified major human health concerns associated with
air emissions from alternatives ( ). Therefore, compares air impacts
among the proposed actions and the alternatives. is a more detailed comparison of
the alternatives.
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Table 8-1
Impacts Comparison Summary
No-Action Altarnative
Proposed Action
[Licensea Base With Coal-Firad With Gas-Firad With Purchasead
Im F:-ﬂ':.“‘t Area F:@n@x'.'al] [DBCDI'I'II'I'IlSSlIJI'I Ing] Ganaration Ganaration Powiar
Land Use SMALL SMALL SMALL MODERATE MOOERATE
Watar Quality SMALL SMALL SMALL SMALL SMALL to
MODERATE
Air Quality SMALL SMALL MODERATE MODERATE SMALL to
MOOERATE
Ecaological SMALL SMALL MODERATE MODERATE SMALL to
Reasources MODOERATE
Thraatensad or SMALL ShaLL SMaALL SMaALL SMALL
Endangenred Species
Human Health SMALL SMALL MODERATE SMALL SMALL to
MODOERATE
Sociosconomics SMaALL MZDERATE SMALL to MODERATE MIODOERATE
MODERATE
Waste Managemeani SMALL SMALL MODERATE SMALL SMALL to
MOOERATE
Assthetics SMALL SMALL MO DERATE SMALL SMALL to
MODERATE
Culural Resources SMALL SMALL SMALL SMALL SMALL

SMALL - Ervironmental effects are not detectabls or ars so minor that they will neither destabilize nor noticsably alter any
important attribute of the resoucs. MODERATE - Ernvironmental effects are sufficient to altar noticeably, but not to destabilze,
any important attribute of the rescucs. (10 CFR 51, Subpart A, Appendix B, Table B-1, Footnots 3.)
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Table 5-2

Impacts Companson Detail

Propossd fction
{Licen== Renewal)

Mo Botion Al rnalive

Bame
{D=zormmissioning)

With CoakFired Generatian

With Gas-Fired Gereration

With Purohossd Power

De=cription of Acotion

SPS licersa renewals for 20 years
each, follewed by dacommissioning

Cacommissioning falowing
expiration ol curent SFS loansas

Adapling by releence, @ bounding

2FE decommissioning, GEIE
descriplion [Saction 71)

Hew canstnuction =t the 2F3 sile

Thres GOSN jrel)
tanpgenialy-firad dry boltomn unils;
capaciky factor 0ES

Exsting imaka! discharge canal
=yElam

Puberizced bituminous coal, 12 559
Biufpound; 10200 Bhu'Ebvh; 1007%
ash; 0EE% sullur; 04D IKMKEL
nirogen cides; 4.884,500 ors
ooalyr

Loaw MO, burners, with overfire ar
and seleclive catalyio edudion
[EE% MOy redudion alliciency)

Wal scrubbar — limelimesione
desullunzation systern; luc gas= ([E5%
S0 ramoal alliciency); 84,000 1ons
imestonalyr

Hew eansiruction al the 5PS
Canstnuct 1 B mikes ol ges pipeling n
a 1B0-foat wide cormdor

T hraa S08-MY¥e {nel) unils; aach
oonsisirg ol twa 168-MYY
combustion ubines and a 172K
heat meccesry bader; capacily lacior
0ES

Ezisting intzked' discharge caral
systam

Hatural gers, 1,058 B, 8,700
Brukiih; 00006 b sulhor MBI,

0.0428 [b Mo MBI,
49,395,078 21 0 f* gasiyr

Loww NOy burrers, salactive calaltic
reduclion

Canstruct 100 mies or mora of G-
k' transmission lines

Caould imel construction ol nes
generalion capacity oul of statae
adapling by releence GEIS
description of allerrate fechrologies
{Seclian 1.2
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Table 8-2 {continued)

Impacts Comparnison Detail

Proposed Aotion
{Licen=e Renewal)

N Biotion Al=rnative

Bame
{Cecommission ing)

With CoabFirsd Generatian

With Gas-Fired Gereration

With Purohassd Power

Fabric fillers ar elecinostalic
pracipilalors (B9.59% particulata
rermaval efficiancy)

200 warkers

[Bection 72.2.1)

1 B0 workars
[Saction 7.2.22)

Land Use Impacts

SMall - adopting by referance
Catagory 1 ssue lindings [ lable 42,
Issuas 52, B3)

Zi1aLL - Net an mpacl @valuatad by
GEIZ {Fel 2.1-1), Sadion 7.3)

SHalLL - 213 acras on existirg sile
lor 30 years of ash and scnubber

sludga dispasal (Section 722.1)

MCODERATE — 110 acres for faciliyy;
3,00 acres for pipeling adjacent ba
exiging previously disturbad
easemanls [Soction 722 F)

MCOERATE - 6 squara miles lar
transmissicn kcilties

{Seclian ER

Adapling by relarence GEIS
descriplion of lard =2 mpacis from
atermala lechndogies (Hel 2.1-1,
Sadtion 8.2)

Water Guality Impacts

SMall - adopting by referance
Catagory 1 issue lindings [ skl 42,
Issuas 3, 4, G, 712, 37). Four
Catagory 2 wabar-usa-conlicls and
grounchvalar Bsues not applicable
[Saction 4.1, Issue 13; Sectian 4.6,
Issua 3 Soction 4.7, lssue 35; and
Seclion 4.B, |ssua 30).

Small drvwdown prajectad from SPS
wells would rot alfect twa lacal
private wells (Saction 4.5, lesue 33)

2llalLL - adopling by relerence
Categary 1issua finding (Table 4-2,
|ssue 55j

SkalL - Corstruction impacts
minimized by use ol besi
maregement practicas. Operation
mpack mnimized by use ol exisling
water inlakadischarge syslem
[Bection 72.2.1)

Shlall - Reducad cooling walar
dermands inheranl in combined-cycle
design and usa of closad-oycle
ooolig minimizes impacts

[Saction 7.2.22)

SlalLL 1o MODERATE - adopting by
releranca GEIS description ol wakar
quality impacts from altarnata
technalogias (Fal 9.1-1, Beclion BZ)
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Table 8-2 {continued)

Impacts Comparnson Detail

Mo Biction Al rnative

Proposed Action Bams

{Licen=z Renewal) { D ornmission ing)

‘With CoakFired Generation

With Gas-Fired Gereration

With Purohassid Power

Air Quality Impacts

SKall - adopting by referance
Catagory 1 issue linding [Table 4-2

Shlall - adopting by relarence

Issua B1). Calegory 2 issua not
applicabla [Zoction 4.1, Issue B0)

|=sue 2H)

Calegary 1 issua findings {Table 4-2,

KMODERATE -

= 4 5B bors S0

= 1,185 ores MO

= A2 ons CORr

« 261 tors TSPy

« Blians F‘M|.:;"rr
tion 7.2.2 ]

MODERATE -

= 134 pons S04

= 506 bons NG fer

= Ghd bans COMr

« {98 tons F"-‘-":..'!.'I‘:I
[Section 7223

EhaLL 1o MODERATE - adoplirg by
releranca GEIS description ol air
quality impacts from alternata
tachinalagias (Fal. 511, Badion B2

Ecologival Resource Impacts

SMall - adopting by referance 2iaLL - adapling by relarenca

Catagory 1 issue lrdings (bl 12, Calegory 1 issua finding {Tabe 4
Issuas 15-24, 45-48). One l=sue 50}

Catagory 2 issue not applcabla

[Zoction 4.0, Issue 40). Daminicn

helds & currant YPLES permit, which
oanslilules compliance wih Claan
Wialer act Saclion M E(b)

[Zection 4.2, Issue £5;

Issua 2Ej. Daminian helds a current
WPDES parmit with a varianza far
Ihermal rakaasas from SPS

[Faction 4.4, lssue &7)

MODERATE — 213 acras ol forestad
lervd could ba required for sshisludga
disporsal ovar 20yaar lioerss ranewal
karm. I: Tkan 1. :I

WMCDERATE — Canstruction of 160
mike= al new gas pipelina could aller

habitat and rasuk intha koss ol some
waklein 3,300 acras

[Saction 7.0.22)

Shlall ta MODERATE —adopting by
releranca GEIS description ol
aodlooical resaunce impadts from
altermaka lechnologies. (Fel 211,
Saction 8.2)

Threatened and Endangered Species Impacts

SMaLL - Conlirued cpanlicrs
would nol achersaly affect any
Ihrzatenad or andangared species
[Saction 410, ksus 49)

GEIS (Fel 211, Section 7.9)

2N1aLL - Mot an mpact avaluated by

SMALL - Fedaral and stalks laws
prohibit destroying or advesely
alkacling prolecled species ard thair
hakilats

SKalL - Fodara and siale laws
prohibit desiroying or adersaly
affecting profected spacies and their
habitat=

SKALL - Faderal and slate lws
profibil destroying ar adversely
affacting protected species and thair
hahitals
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Table 8-2 {continued)

Impacts Comparison Detail

Froposed &otion
{Licen=a Renewali

NorAction &lternative

Baze
{Ccormmission ing)

With CeoalFirsd Generation

With Gas-Fired Gareration

With Purohosed Power

Hurnan Hea lth Impacts

SMall - Cakegory 1 E=ues

[Table 4-2, Issues &, B8, B4, 62).
Risk from micrebiclagical aganisms
minimal dus o ke discharge
lemparatunes (Seclion 112,

Issua 57). Risk dugta
Imnemissianding induced cumants
minimal dus o conlormance with
cansensus cade (Seclion 413,
Issua SEj

2haLL - adapling by relerence
Calegary 1issua finding (Table 4-2,
|=sua 85)

MODERATE - adaplirg by referanca
GEIS conchusion thal risks such s
cancar and emphysema fram
amissiors are lkely (Fal. 9,11,
Saction 8.2.9)

SKlaLL - adeptirg by reference
GEIS conclusion that somea risk ol
cancer and emphysama exiss fram
emissions (Hal. 811, Tabla 8.2)

Ehlall o MODERATE —adeptirg by
releranca GEIS descriptian ol human

hzalth impacis fram aliernate
tachinalogias (Hal. 4.1 -1, Bection B2)

Socioeconomio mpacts

SMall —Adopling by reference

Catagory 1 ssue lindings [ abls 12,

Issuas G4, G7). Two Category 2
issues nal applicable (Zection 416,
Issua B8 and Sodion 4171, lssue
EE). Prawimity 1o larga, metropoilan
araa minimizes polertial or housing
impacts, [Soction 414, kbsue G3).
Plant centribulion is 7E percanl of
oounby property ax berse

[Soction A1 7.2, le=ue G8). Capaciby
of public water supply and
Imnsparlalion services mirimizes
potantial for ralatad impacts
[Zaction .15, ksue G5 ard
Seclion 412, Issue T0)

KCDERATE - Loss of 78% of county
property tax could sdversaly allact
pubic sarvicas in the courty.

SMaLL by MODERATE — Redudion
n permarent work farco could
advamsely affect surourding couties
[Bection T2.2.1)

MODERATE - Reduclion in
permarant wark ferce could
adversaly alkact surrounding counties

[Saction 7.2.2.2)

MODERATE - Raduction in
pammancrt werk ke could
adversaly alfect sumounding counties

{Seclian ]
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Table 8-2 {continued)

Impacts Comparson Detail

Proposed fction
{Licen== Renewal)

M- Bt B lbe rnative

Bame
Dz ommission ing)

With CoakFired Generalion

With Gas-Fired Gereration

With Purohassd Power

Wasle Management Impacts

SMall - adopting by referance

Catagory 1 sue lrdings (b
Issuas 77-854)

SilalLL - adapling by relerence
Calegory 1 issua fnding {Table 4-2,
|ssue &7

MODERATE — annually generale
522,000 fore of conl ash and
244, 000 1o of sorubber shdge,
requiring 213 acres o 20-year
canse renewal tarm. Indusrial
wasle ganerakad arnually

['. tion 72.2 ]

Shlall — almosl no wasle
geremabion [Zeclion 220

EhlalL o MODERATE —adopting by
releranca GEIS description ol wasie

managamant impacts from abamak
tachinalzgias =l 9.1-1, Seclion B2}

Besthelio npacts

SMall - adopting by referance

Catagery 1 imsue lrdings (b
Issuas T3, Td)

2ilalL — Hot an mpact avaluatad by
GEIS (Hel. 2.1 -1, Seclian T.3)

MODERATE - Tall stacks woul ba
wisbke Frem Heg elard 'Widlie
Maragament &ea and from tha
Jarmas Hiver. Depanding on seasan
and waalher, stacks could ke visible
Inom Chippokes Btata Park (2 miles
digtanl], Historic Jamasiown (2 milas
distanl] , tha Calonial Farkway

[ rnles distant) and tha Jamesiown
Ferny (5 miles distani

[' ection T2.2 ]

Shlall - Steam wrhines and slacks
[mppraximataly 230 leal all) would
oraala visual impacts comparble b
1hioss From cisling SPS laciilies

[Saction7.2.23)

EhlalL to MODERATE —adopting by
releranca GEIS description ol

aet halio impacks from abamale
technalogies [FHal. 911, Baclion B2)
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Table 8-2 {continued)
Impacts Companson Detail

MNor Bction Alernative

Proposad Action Bams
{Licen== Renewal) {Cecornmissian ing) With CoabFired Generation With Gas-Fired Gereration With Purohased Power
Cultural Rezource Impacts
SMaLLl - Lack of resources ard ZMlaLL —Hat an mpaclavaluated by SMALL - Impads urlikelydus o sk SKALL - One hundred sty mikes ol SRaLL - Adapling by relecnce
5H PO corsultation minimizas GEIR (el 2.1 -1, Seclian 7.5) al resaurces orsile (Saclion 7221} pipeling consirustion naastem GEIS descriplian al cullura rasaurce
potantial for impact (Section 419, Virginia could impact soma cullural impacts from abamalke kechnologies
Issua 71) resources (Section 22 ) (Fel.2.1-1, Seclion B.2)

a. ANTSP lor gas-irad ahernative i Fidyg
B = Biilish thermal unit

' = cubicfoct

gal = galken

GEI2 = Genark Ernronmantal Impact Statemant (Hel, B1-1)
kb =  klewatt hour

Ik = paund

M = milian

MW
HCy
Py
SHFD
5O,
TSP
Wr

magawat
nitrogen caides
pariculales having diamatar less than 10 micrars

Shvla Hislorio Prasarvation Officer
sullur dicxides

tetal suspanded parliculales
yEr

2lall - Emviranmental alleds are nol detectable or ane so minar thal they will neither dastabiiza rer noticeably aliar any impartant atibule of the resaurce. MOCERATE - Envirenmantal
effacts are sufficient 1o alter noticeably, but not 1o destabilza any important atirbuta ol the esource. (10 CFR 51, Subpant &, apperdic B, Tabke B-1, Foolnole 3).
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8.2 References

Ref. 8.1-1 U.S. Nuclear Regulatory Commission. 1996. Generic Environmental Impact
Statement for License Renewal of Nuclear Plants (GEIS). Volumes 1 and 2.
NUREG-1437. Washington, DC.
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9.0 STATUS OF COMPLIANCE

9.1 Proposed Action

NRC Input

"The envirenmental report shall list all Federal permits, licenses, approvals and other
entitlements which must be obtained in connection with the proposed action and shall
describe the status of compliance with these requirements. The environmental report shall
also include a discussion of the status of compliance with applicable environmental quality
standards and requirements including, but not limited to, applicable zening and land-use
regulations, and thermal and other water pollution limitations or requirements which have
been imposed by Federal, State, regional, and local agencies having responsibility for
envirenmental protection.” 10 CFR 51.45(d), as requirad by 10 CFR 51.53(c)(2)

9.1.1 General

lists environmental authorizations that Dominion has obtained for current Surry
Power Station (SPS) operations. In this context, Dominion uses "authorizations" to include
permits, licenses, approvals, and other entitlements. Dominion expects to continue
renewing these authorizations during the current license period and through the U.S.
Nuclear Regulatory Commission (NRC) license renewal period. Based on the new and
significant information identification process described in , Dominion concludes
that SPS is in compliance with applicable environmental standards and requirements.

lists additional environmental authorizations and consultations that would be
conditions precedent to NRC renewal of the SPS licenses to operate. As indicated,
Dominion anticipates needing relatively few such authorizations and consultations.
through discuss some of these items in more detail.

9.1.2 Threatened or Endangered Species

Section 7 of the Endangered Species Act (16 USC 1531 et seq.) requires federal agencies
to ensure that agency action is not likely to jeopardize any species that is listed or proposed
for listing as endangered or threatened. Depending on the action involved, the Act requires
consultation with the U.S. Fish and Wildlife Service (FWS) regarding effects on non-marine
species, the National Marine Fisheries Service (NMFS) for marine species, or both. FWS
and NMFS have issued joint procedural regulations at 50 CFR 402, Subpart B, that address
consultation, and FWS maintains the joint list of threatened and endangered species at

50 CFR 17.

As discussed in , threatened and endangered species might be present in the
vicinity of SPS. Although not required of an applicant by federal law or by NRC regulation,
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Dominion has chosen to invite comment from federal and state agencies regarding potential
effects that SPS license renewal might have. includes copies of

correspondence between Dominion and FWS and NMFS. In addition, Dominion has
corresponded with the Virginia Department of Game & Inland Fisheries regarding potential
effects on Commonwealth-listed species; also includes copies of this
correspondence.

The National Marine Fisheries Service has determined that "no federally listed or proposed
threathened or endangered species and/or designated critical habitat for listed species
under the jurisdiction of the National Marine Fisheries Service are known to exist in the
project area" (letter, Colligan to Banks, March 23, 2001; in ). Therefore, no
further Section 7 Endangered Species Act consultation is required with this agency.

9.1.3 Coastal Zone Management

The Federal Coastal Zone Management Act (16 USC 1451 et seq.) imposes requirements
on applicants for a federal license to conduct an activity if that activity could affect a state’s
coastal zone. The Act requires the applicant to certify to the licensing agency that the
proposed activity would be consistent with the state’s federally-approved coastal zone
management plan (16 USC 1456][c][3][A]). The National Oceanic and Atmospheric
Administration has promulgated implementing regulations that indicate that the requirement
is applicable to renewal of federal licenses for activities not previously reviewed by the state
[15 CFR 930.51(b)(1)]. The regulation requires that the license applicant provide its
certification to the federal licensing agency and a copy to the applicable state agency

[15 CFR 930.57(a)].

The NRC Office of Nuclear Reactor Regulation has issued guidance to its staff regarding
compliance with the Act ( , Attachment 5). This guidance acknowledges that
Virginia has an approved coastal zone management program. SPS, located in Surry
County, is within the Virginia coastal zone (Tidewater Virginia) ( ). Dominion
submitted project-descriptive material and a draft certification to the Virginia Department of
Environmental Quality. Concurrent with submitting the Applicant’s Environmental Report -
Operating License Renewal Stage to NRC, Dominion will submit a copy to the
Commonwealth in fulfillment of the regulatory requirement for submitting a copy of the
coastal zone consistency certification to the state.

9.1.4 Historic Preservation

Section 106 of the National Historic Preservation Act (16 USC 470 et seq.) requires federal
agencies having the authority to license any undertaking, prior to issuing the license, to take
into account the effect of the undertaking on historic properties and to afford the Advisory
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Council on Historic Preservation an opportunity to comment on the undertaking. Council
regulations provide for establishing an agreement with any State Historic Preservation
Officer (SHPO) to substitute state review for Council review (35 CFR 800.7). Although not
required of an applicant by federal law or NRC regulation, Dominion has chosen to invite
comment by the Virginia SHPO. Dominion initiated correspondance with the SHPO by letter
dated April 12, 2000, and is awaiting the agency’s response. includes a copy of
Dominion correspondence with the SHPO, regarding potential effects that SPS license
renewal might have on historic or cultural resources.

9.1.5 Water Quality (401) Certification

Federal Clean Water Act (CWA) Section 401 requires that applicants for a federal license to
conduct an activity that might result in a discharge into navigable waters provide the
licensing agency with a certification from the state that the discharge will comply with
applicable CWA requirements (33 USC 1341). Dominion is applying to NRC for a license
(i.e., license renewal) to continue SPS operations. These operations result in discharges to
the James River, a navigable waterway within the Commonwealth of Virginia.

The Commonwealth of Virginia has U.S. Environmental Protection Agency authorization to
implement the National Pollutant Discharge Elimination System within the state for facilities
such as SPS. It is Dominion’s understanding that Commonwealth issuance of a VPDES
permit constitutes Section 401 certification by the Commonwealth for the permitted activity.

contains a copy of the SPS VPDES permit cover sheet and excerpts. Dominion
concludes that providing this permit to NRC satisfies the CWA Section 401 requirement to
provide certification by the state.
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9.2 Alternatives

NRC Input

"The discussion of alternatives in the report shall include a discussion of whether the
alternatives will comply with such applicable environmental quality standards and
requirements.” 10 CFR 51.45(d}, as required by 10 CFR 51.53{c){2)

The coal, gas, and purchased-power alternatives discussed in probably could
be constructed and operated so as to comply with all applicable environmental quality
standards and requirements. Dominion notes, however, that increasingly stringent air quality
protection requirements could make construction of a large new fossil-fuel-fired power plant
not cost justified for base-load generation in many locations, when compared to the proposed
action, license renewal.
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TABLES
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Table 9-1
Environmental Authorizations for Current 8PS Operations

lzsue Date or Expiration

Agency Buthority Requirermme it MNumbear Ciate Bctivity Covered
LS. Muclear Atomnic Energy Act License to operats CPR-32 Expiras on O5/2542 Cyperation of
Regulatary (42 USC 2041, =t {Unit 17; iUnit 1; 042843 Units 1 and 2
Commission g80.) CPR-3T (Unit 2) iLnit 2)
LS. Fish and Migratory Bird Parmit METO51.36-0 l=mued 04/04401; Remowval of up to
Wildlife Sarvice Treaty Act (16 Expiras 12524700 15 caprey nasts
LSS 703 -T12) causing safsty
hazards
LS. Army Corps Fedsral Clzan Authorization to a7-RP-118, l=mued QBTSN Periodic
of Enginsars Water Act, uzs regional Project Expiras 084 2003 mainl=nance
Section 404 pa rmit 9841335 dradging of the
(23 LISC 1344) intake channelin
the James River
LS. Departmsant 49 CFR 107, Registration 053100002 l=zuad DEOLDN Hazardous
of Trareportation Subpart G 0249 Expiras 0550004 matarials
shipments
WKRC Coow Title 28.2, Parmit WMRC 92-1347 l=zued DEO290; Maintenancs

Chaptars 12 and
13

Expiras 12524702

dradging of the
intake channslin
the James River
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Table 2-1 {continued)

Environmental Authorizations for Current SPS Operations

|ssue Date or Expiration

Agency Buthority Rezquirament Numbear Ciate Betivity Covered
VOED 0 Aac 25-610-40 Parrnit GWODIE900 l=sued 0BD4/99; Withdrawal of
Expiras 02N /02 grounchyatsr from
wills for use as
potable, process,
and cooling watsr
for SPS and
Grawvel Mack
Combustion
Turkines Station
Wirginia Section 3.14, Parmit 34184800 l=zued D30TTE; Authorizes
Departrmant of Watanwarks no expiration cparation of
Health, Bur=au of Regulatizns of the nan-commnity
Watar Supphy Wirginia wiatarwarks
Engins=ring Diepartment of
Health
VDEQ Federal Clean FParmit Vanoo4oan lzmued DOA239E; Flant and
Wiater Act, Expires CEVZ3104 stormwatsr
Section 402 (33 dizchargas
LISC 1342);

Virginia Stata
Water Control Lamw
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Environmental Authorizations for Current SPS Operations

Issu= Date or Expiration

Agency Authority Requireme nt Number Ciate Bctivity Covered
VDECS 9 WAC 5-80-10 Parmit Lattar, Williams l=mued DWETET; Installation and
(VDEQ)to Mo expiration dats oparation of the
Ahladas (VP], Smeargancy
092743 Hackout generator
WOED 9 VAl 5-20-160 Registration B335 Annual Airemizsion
re-cartifization Sounes
WOEQ Fadaral Clsan Air Parmit Maons Application subrmithed Air emizsion
Aat, Title W (42 A 2/98; Revised Sounze oparation
LSC 761 &t O4A0758
sa.); 8 WAC
E-80-10
Source:  Modified from
CovV - Code of Virginia
MRC - LS. Nuclsar Regulatory Commission
USC - United States Code
WAC - Vimginia Adminisirative Code
WOEQ - Virginia Department of Environmental Quality
WKMAC —  Virginia Marine Aesouces Commission
WP — Virginia Power
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TABLE 9-2
Environmental Authorizations for SPS License Renewal?
Agency Authority Requirement Remarks
LIS, Muclear Atomic Energy Act License Environmental Report
Requlatory (42 UsSC 2019 et renswal submitted in support of
Commission sed.) license renewal

FWS and MMFS

Virginia
Department of
Environmental
Cuality

Virginia
Department of
Historic Resources

Endangered
Species Act,
Section ¥

(16 S0 1536)

Clean Water Act,
Section 401
(33 S0 1344)

Maticnal Historic

Freservation Act,

Section 108
(e UsC 4706

Consultation

Certification

Consultation

application.

Requires federalagency
issUing a license to
consult with FWS and
MMFS. (Appendix C)

SPs VPDES permit
constitutes State
Certification.

AP pendx &)

Requires Federal
agency issuing alicense
o consider cultural
impacts and consult
with State Historic
Freservation Officer.
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TABLE 9-2 (continued)
Environmental Authorizations for SPS License Renewal?
Agency Authority Requirement Remarks

Wirginia Federal Coastal Certification Requires an applicant to
Department of FoneManagement provide certification to
Emvironmental Act (16 USC 1451 the federal agency
Cuality et seq.) issuing the license that

license renewal would
e consistent with the
federally-approved state
coastal zone
managemeant program.
EBased on its review of
the proposed activity,
the state must concur
with or ohject to the
applicant's certification.

a. Mo renewal-related requirements identified for local or other agencies.

FWS = LS. Fish and Wildlife Service
MMFS = Mational Marine Fisheries Service
SPS = Surry Power Station

WPDES = Virginia Pollutant Discharge Elimination System
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9.3 References

Ref. 9.1-1 U.S. Nuclear Regulatory Commission. 1999. Revision 2, Procedural
Guidance for Preparing Environmental Assessments and Considering
Environmental Issues. Office of Nuclear Reactor Regulation.

Ref. 9.1-2 Virginia Administrative Code, Title 10.1 — Conservation Q Subtitle 10.1-100
Activities Administered by the Department of Conservation and Recreation,

Chapter 1, Administration. Available at http://leg1.state.va.us/cgi-bin/legp504.
exe?000+code+10.1-2101. Accessed June 2000.
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