
January 31, 2005
Mr. David Sutherland
Chesapeake Bay Field Office 
U.S. Fish and Wildlife Service
177 Admiral Cochrane Drive
Annapolis, MD  21401

SUBJECT: BIOLOGICAL ASSESSMENT FOR THE EARLY SITE PERMIT (ESP) OF THE
NORTH ANNA ESP SITE AND A REQUEST FOR INFORMAL CONSULTATION

Dear Mr. Sutherland:

The U.S. Nuclear Regulatory Commission (NRC) has prepared the enclosed biological
assessment (BA) to evaluate whether the proposed action of the North Anna ESP would have
adverse effects on listed species.  The North Anna ESP site is located within the North Anna
Power Station (NAPS) site adjacent to Lake Anna near Mineral, Virginia. The proposed Federal
action is the issuance, under provisions of Title 10 of the Code of Federal Regulations Part 52
(10 CFR Part 52), of an ESP for the North Anna ESP site for postulated additional nuclear
power facilities, and to conduct site preparation and limited construction activities.  The site
preparation and limited construction activities allowed by 10 CFR 52.25 include clearing,
grading, and constructing non-safety-related facilities.  The proposed action does not include
approval to construct and operate new units; therefore, the BA does not analyze environmental
impacts that could result from construction and operation of two new nuclear units at the North
Anna ESP site.  Impacts associated with actual facility construction and operation will be
assessed during the NRC staff’s review of an application for a combined license or construction
permit, should the applicant choose to go forward with the project.

The existing transmission system at the NAPS is sufficient to transmit all power generated by
existing and proposed nuclear units at NAPS.  The NRC’s recent analysis of the existing
transmission system at NAPS (NRC 2002) concluded that continued operation would not impact
threatened or endangered species.  Because no changes to transmission lines or rights-of-way
are anticipated, this BA does not consider them for further analysis.

By letter dated December 21, 2003, (NRC 2003b), the NRC requested the Federally listed
threatened or endangered species that may be in the vicinity of NAPS and its associated
transmission lines.  In a letter dated October 25, 2004, (FWS 2004a) the U.S. Fish and Wildlife
Service (FWS) provided the Federally listed threatened or endangered species.  The FWS
identified the following: one endangered species, dwarf wedgemussel (Alasmidonta heterdon);
and four threatened species, bald eagle (Haliaeetus leucocephalus), small whorled pogonia
(Isotria medeoloides), sensitive joint-vetch (Aeschynomene virginica), and swamp pink
(Helonias bullata).  For documentation purposes, the NRC has addressed the potential impact
of the North Anna ESP site on these five species in the enclosed BA. 

The NRC has determined that the proposed action would not affect the dwarf wedgemussel
because there is no suitable habitat for the dwarf wedgemussel on the North Anna ESP site.
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Because bald eagles have been observed in the vicinity of the project site, the NRC determined
that the proposed action may affect, but is not likely to adversely affect, the bald eagle.  The 
NRC concluded that the proposed action would not affect the small whorled pogonia, sensitive
joint-vetch, and swamp pink because no known habitats exist for these protected plant species
on the North Anna ESP site.  Finally, no designated critical habitat exists for any of the five
listed species.

We are placing this BA in our project files and are requesting your concurrence with our
determination.  In reaching our conclusion, the NRC staff relied on information provided by the
applicant, on research performed by NRC staff, and information from FWS (i.e., current listings
of species provided by the FWS, Gloucester, Virginia Field Office).

If you have any questions regarding this BA or the staff’s request, please contact 
Mr. Jack Cushing, Environmental Project Manager, at 301-415-1424, or by e-mail at
jxc9@nrc.gov.

Sincerely,
    /RA/

Pao-Tsin Kuo, Program Director
License Renewal and Environmental Impacts Program
Division of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation

Docket No.:  52-008

Enclosure:  As stated

cc w/encl.:  See next page
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1.0  Introduction

On September 25, 20031, the U.S. Nuclear Regulatory Commission (NRC) received an
application from Dominion Nuclear North Anna, LLC (Dominion) for an early site permit (ESP) for
an ESP site (the North Anna ESP site) located within the existing North Anna Power Station
(NAPS) site near the town of Mineral, in Louisa County, Virginia (Figure 1).  Under the NRC
regulations in Title 10 of the Code of Federal Regulations (CFR) Part 52 and in accordance with
the applicable provisions of 10 CFR Part 51, which are the NRC regulations implementing the
National Environmental Policy Act of 1969 (NEPA), the NRC is required to prepare an
environmental impact statement (EIS) as part of its review of an ESP application.  The NRC staff
published in the Federal Register a Notice of Intent (68 FR 65961) to conduct scoping, prepare
an EIS, and publish a draft EIS for public comment.  The comment period for the draft EIS ends
on March 1, 2005.  The draft EIS is available on the NRC website at www.nrc.gov/reading-
rm/doc-collections/nuregs/staff/sr1811/ index.html.  The final EIS will be issued after considering
public comments on the draft.  A separate safety evaluation report will also be prepared in
accordance with 10 CFR Part 52.

The North Anna ESP site proposed by Dominion is located in Louisa County in central Virginia,
near the town of Mineral.  It is completely within the confines of the current NAPS site, which is
located on a peninsula on the southern shore of Lake Anna, approximately eight kilometers (km)
(five miles [mi]) upstream of the North Anna Dam.  Lake Anna is approximately 27 km (17 mi)
long, with 435 km (272 mi) of shoreline.  The lake was created in 1971 by the construction of a
dam on the main stem of the North Anna River.  Virginia Electric and Power Company (Virginia
Power), a subsidiary of Dominion Resources, Inc., owns the land above and below the lake
surface and around the lake up to the expected high-water mark.

As part of the environmental review process, the NRC staff sent letters to staff at the United
States Fish and Wildlife Service (FWS) and National Oceanic and Atmospheric Administration
(NOAA) Fisheries (NRC 2003a,b) requesting lists of threatened and endangered species that
potentially could be affected by the construction and operation of new power plants at NAPS. 
Specifically, the staff requested a list of species and information on protected, proposed, and
candidate species, and critical habitat that may be in the vicinity of North Anna. 

In a letter dated January 6, 2004 (NOAA 2004), NOAA Fisheries stated that ?no federally listed
or proposed threatened or endangered species under the jurisdiction of NOAA Fisheries are
known to exist in the vicinity of the North Anna Power Station.”  The FWS replied by  letter dated
October 25, 2004 (FWS 2004a) with attached tables that identify two animal and three plant
species listed by the Endangered Species Act (ESA) that occur or may occur in the counties
adjacent to the NAPS.  These species are the dwarf wedgemussel (Alasmidonta heterodon),
bald eagle (Haliaeetus leucocephalus), small whorled pogonia (Isotria medeoloides), sensitive
joint-vetch (Aeschynomene virginica), and swamp pink (Helonias bullata).   

1 The September 25, 2003, Environmental Report (ER) for this application was revised by letters dated October 2,
2003 (Revision 1), July 15, 2004 (Revision 2), and September 7, 2004 (Revision 3).  Any reference in this Biological
Assessment (BA) to the ER refers to Revision 3 (Dominion 2004), unless otherwise stated.   
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Figure 1.  Location of North Anna ESP Site, 80-km (50-mi) Region
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2.0  Project Description

The proposed Federal action is the issuance, under the provisions of 10 CFR Part 52, of an ESP
for the North Anna ESP site for additional nuclear power facilities, and to conduct site
preparation and limited construction activities identified in the application.  The proposed action
does not include approval to construct and operate new units but rather allows limited
construction associated with site preparation activities.  The complete construction and operation
of new units are not presently proposed; therefore, this BA does not analyze the environmental
impacts that could result from the actual construction and operation of two new nuclear units at
the North Anna ESP site.  Site preparation impacts are analyzed to determine whether activities
proposed under the site redress plan might impact threatened and endangered species that
occur in the vicinity of the NAPS.

No specific plant design has been selected by Dominion for the ESP site; instead, a set of
bounding plant parameters has been specified to envelope future site development.  This plant
parameter envelope is based on the addition of power generation from two distinct units, to be
designated as North Anna Units 3 and 4.  Cooling water for Unit 3, the first of the proposed new
units, would be provided by Lake Anna.  Unit 4 would use dry cooling towers.  

In this BA, the proposed ESP site is evaluated only for those activities related to the site
preparation activities and the limited construction activities allowed by 10 CFR 52.25.  The site
redress plan provides for redress of impacts associated with site preparation and limited
construction activities, if the applicant ultimately decides not to pursue construction of one or
more nuclear units after the permitted activities have occurred.  The activities permitted under 10
CFR 52.25 would allow for these site preparation and limited construction activities such as
clearing and grading, and the construction of non-safety related facilities, which could include
intake and discharge structures, cooling towers, turbine buildings, and non-safety related
support facilities. 

Dominion evaluated the existing transmission system that connects the NAPS site with the
regional transmission grid, and determined that the existing transmission lines are sufficient to
transmit all of the power generated by the existing and the postualated new nuclear units at the
NAPS site.  Therefore, no changes to the existing transmission system are proposed.  The NRC
examined the potential impacts of continued operation of the NAPS transmission lines in
connection with the license renewal for NAPS Units 1 and 2 (NRC 2002) and determined that
there would be no effect to threatened or endangered species.  Because no changes to the lines
or rights-of-way are anticipated, the transmission lines are not considered in this BA. 

3.0  Potential Environmental Impacts

Site preparation activities may result in the removal of approximately 32 hectares (ha) (80 acres
[ac]) of forested habitats, as well as grading of areas previously disturbed during construction of
the existing NAPS units.  In addition to direct habitat loss, there would likely be a temporary
increase in ambient noise levels typical of land development and construction activities. 
Construction of intake and discharge structures would impact small portions of the Lake Anna
shoreline.
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Figure 2.  North Anna ESP Site Boundaries within the Existing NAPS Site

Much of the proposed North Anna ESP site construction area consists of dirt roads, cleared
areas, parking lots, buildings, and early succession habitats (Figure 2).  The western portion of
the current and proposed laydown area, located northeast of the current switchyard, can be
classified as ?old-field” habitat.  None of the current or proposed laydown area is forested.  The
area proposed for temporary offices, located east of the switchyard, is an existing office
complex; thus, undisturbed habitats would not be impacted.  The proposed cooling tower site
consists primarily of forested habitat.

4.0  Description of the Project Area

4.1  Terrestrial Biological Communities of the North Anna Site

The ESP site is located within the Piedmont Physiographic Province as described by Omernik
(1987).  Although forests in the Piedmont Province are nominally characterized by oak-hickory-
pine forest (Woods et al. 1999), this portion of north-central Virginia has been settled since the
colonial era and, therefore, no longer contains virgin forests.  Vegetative cover surrounding the
ESP site is an irregular patchwork of row crops, pastures, pine plantations, abandoned (old)
fields, and second-growth forests of hardwoods and mixed pine-hardwoods (Dominion 2004).
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Approximately 30 percent of the North Anna site consists of power generation and maintenance
facilities, parking lots, roads, cleared areas, and mowed grass.  Hardwood forests and planted
pines exist on approximately 70 percent of the site that has not been cleared for the construction
or operation of the existing units.  These wooded areas are remnants of forests that were used
for timber production prior to acquisition by Virginia Power and are dominated by a variety of
oaks (Quercus spp.), yellow poplar (Liriodendron tulipifera), sweet gum (Liquidambar
styraciflua), and red maple (Acer rubrum) trees.  Scattered loblolly pines (Pinus taeda), Virginia
pines (P. virginiana), and short-leaf pines (P. echinata) exist in some wooded areas
(Dominion 2004).

The Piedmont region of Virginia is characterized as an irregular plain with low, rounded ridges
and shallow ravines (Woods et al. 1999).  There are no steep ridges on the ESP site.  The
rolling terrain at the site extends down slope to the waters of Lake Anna, resulting in essentially
no marsh habitat along the shoreline at the site.  Hydrophytic vegetation, such as cattail (Typha
spp.) and rushes (Juncus spp.), are typically absent or extend only to approximately 0.3 meters
(m) to 1 m (one to three feet [ft]) beyond the shoreline (Dominion 2004).  Two intermittent
streams flowing north into an unnamed arm of Lake Anna, just northwest of the power-block
area, bisect the area where cooling towers are proposed to be located.  A narrow band of
wetlands is associated with each of these streams.  A small (<.5 ha [one ac]) isolated wetland is
located within the ESP site.

Wildlife species found in the forested portions of the North Anna site are those typically found in
upland Piedmont forests of north-central Virginia.  Frequently observed mammals, such as the
white-tailed deer (Odocoileus virginianus), raccoon (Procyon lotor), opossum (Didelphis
virginiana), gray squirrel (Sciurus carolinensis), and gray fox (Urocyon cinereoagenteus), exist at
the site, as do smaller mammals such as moles (Talpidae), shrews (Soricidae), and a variety of
mice (Muridae) and voles (Microtus spp.).  Woodchucks (Marmota monax) live in the grassy
areas near forest edges at the site, and beavers (Castor canadensis) occur in Lake Anna and its
tributaries.  Various birds and herpifauna (e.g., snakes, turtles, lizards, and toads) live in the
uplands and along the edge of Lake Anna (Dominion 2004).

Virginia Power has cooperated with the National Audubon Society in conducting periodic 
?Christmas Bird Counts” during December or January.  Common bird species recorded in upland
areas on and near the North Anna site during these surveys include the American crow (Corvus
brachyrhynchos), blue jay (Cyanocitta cristata), Carolina chickadee (Poecile carolinensis),
mourning dove (Zenaida macroura), black vulture (Coragyps atratus), turkey vulture (Cathartes
aura), European starling (Sturnus vulgaris), song sparrow (Melospiza melodia), white-throated
sparrow (Zonotrichia albicollis), dark-eyed junco (Junco hyemalis), northern cardinal (Cardinalis
cardinalis), house finch (Carpodacus mexicanus), tufted titmouse (Baeolophus bicolor), red-
bellied woodpecker (Melanerpes carolinus), downy woodpecker (Picoides pubescens), and
northern flicker (Colaptes auratus) (Audubon Society 2004).  Species known to nest within
forested areas at the North Anna site, along forested edges, and in open areas (for example,
northern cardinal, Carolina chickadee, blue jay) are those that commonly nest in upland Virginia
habitats.  Virginia Power has placed bluebird nest boxes in suitable habitats at the North Anna
site and has constructed roofed structures for swallows in some locations.  Eastern bluebirds
(Sialia sialis) annually use the nest boxes, and barn swallows (Hirundo rustica) nest beneath the
roofed structures (Dominion 2004).
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Several species of residential and migratory wading birds and waterfowl use Lake Anna.
Numerous gulls, ducks, and geese were noted during Christmas Bird Counts (Audubon
Society 2004), as were great blue herons (Ardea herodias).  Virginia Power biologists have
documented breeding at Lake Anna by mallards (Anas platyrhynchos), wood ducks (Aix
sponsa), and Canada geese (Branta canadensis) (VEPCo 1986).  Virginia Power, in association
with the Louisa County Chapter of Ducks Unlimited, has placed wood duck nest boxes on
Lake Anna, and wood ducks have used several of these nest boxes (VEPCo 1986).  Belted
kingfishers (Ceryle alcyon), great blue herons, and green-backed herons (Butorides virescens)
are present at Lake Anna throughout the year, and belted kingfishers and green-backed heron
presumably nest on or near the Lake Anna shoreline.  There are no known great blue herons
rookeries at Lake Anna (Dominion 2004).  Waterfowl are typically most abundant at Lake Anna
during the winter.  Lake Anna provides important habitat for migratory waterfowl on the Atlantic
flyway, especially during extremely cold winters when the elevated water temperature from
station operation maintains a large ice-free body of water.  The most common ducks observed
during winter are mallard, American black duck (Anas rubripes), bufflehead (Bucephala albeola),
and greater scaup (Aythya marila).  The Canada goose, American coot (Fulica americana),
ringed-billed gull (Larus delawarensis), and herring gull (L. argentatus) are also abundant on
Lake Anna during the winter (Audubon Society 2004; VEPCo 1986).

4.2  Aquatic Biological Communities of the North Anna Site

The aquatic resources in the vicinity of the North Anna ESP site, the Waste Heat Treatment
Facility (WHTF), and the North Anna River, are associated with Lake Anna (VEPCo 2001).  Lake
Anna was created to serve as the cooling water source for NAPS.  The lake was formed during
1971 by erecting a dam on the main stem of the North Anna River, just upstream of the
confluence of the North Anna River and Northeast Creek.

Lake Anna is typical of many shallow reservoirs found in the southern and mid-Atlantic states. 
Since impoundment, Lake Anna has gone through the typical ecological succession of
reservoirs.  The initial biotic community was highly productive because initial nutrient levels
were high.  Productivity subsequently decreased and ultimately stabilized (Paterson and
Fernando 1970; Voshell and Simmons 1978).  Aquatic communities in Lake Anna experienced
gradual post-impoundment changes from riverine to lake communities.  Some of these
communities had stabilized in Lake Anna by 1975 (VEPCo 1986), and all have been relatively
stable since 1985 (VEPCo 1986; VEPCo 2002).

Lake Anna contains numerous phytoplankton, zooplankton, and benthic macroinvertebrate
communities.  Seventy-seven genera of phytoplankton have been identified, and diatoms, green
algae, blue-green algae (Cyanobacteria), and cryptomonads are the dominant forms.  The
zooplankton are dominated by small-bodied forms (rotifers and copepods).  This has been
attributed to selective predation upon larger-bodied zooplankton by landlocked schooling
clupeids such as various shad species (Brooks and Dodson 1965).  A total of 124 benthic taxa
have been identified from Lake Anna (VEPCo 1986).  Three bivalve species were collected in
the North Anna basin prior to impoundment:  Elliptio complanatus, E. productus, and Sphaerium
striatum (AEC 1973).

In more recent years, the introduced Asiatic clam (Corbicula spp.) has dominated collections
from both Lake Anna and the lower North Anna River.  The Asiatic clam has spread rapidly
throughout the United States since its first discovery in 1938 (VEPCo 1986).  Its populations
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expand rapidly when they invade a new habitat, and densities stabilize as the species reach
carrying capacity of the habitat.  Asiatic clams are present throughout Lake Anna with the
greatest population densities found at mid-lake (VEPCo 1989).  After its initial invasion of Lake
Anna, densities increased sharply from 1979 to 1981.  Populations remained relatively stable
between 1984 and 1988 (VEPCo 1989).  Virginia Power received approval from VDEQ to
discontinue Asiatic clam sampling in 1989.  The zebra mussel (Dreissena polymorpha) has not
been observed in Lake Anna.

Small numbers of unionid mussels (Elliptio spp.) and fingernail clams (Sphaeriidae) have also
been collected.  Acid drainage and sediment from the Contrary Creek mine site historically
depressed freshwater mussel populations downstream from the Contrary Creek-North Anna
River confluence; the first major mussel beds prior to the inpoundment of Lake Anna did not
occur until 100 m (328 ft) downstream of the confluence of the North and South Anna Rivers
(Reed and Simmons 1972).  There are indications that mussel populations (Elliptio spp.) are
recovering in the lower North Anna River (VEPCo 1986).

Thirty-nine species of fish (representing 12 families) have been identified in Lake Anna (VEPCo
1986).  Species include those historically found in the North Anna River, those that had been in
local farm ponds inundated by the new reservoir, and species introduced by the Virginia
Department of Game and Inland Fisheries (VDGIF). 

Recreational species include largemouth bass (Micropterus salmoides), smallmouth bass (M.
dolomieu), striped bass (Morone saxatilis), walleye (Stizostedion vitreum), bluegill (Lepomis
macrochirus), yellow perch (Perca flavescens), black crappie (Pomoxis nigromaculatus), white
perch (M. americana), pumpkinseed (L. gibbosus), redear sunfish (L. microlophus), redbreast
sunfish (L. auritus), channel catfish (Ictalurus punctatus), and white catfish (Ameiurus catus). 
Forage species include threadfin shad (Dorosoma petenense) and gizzard shad 
(D. cepedianum).  Striped bass and walleye are stocked annually by VDGIF.  In 1994, sterile
triploid herbivorous grass carp (Ctenopharyngodon idella) was stocked by Virginia Power to
control the growth of the nuisance submerged aquatic plant hydrilla (Hydrilla verticillata) with the
approval of the VDGIF.

Before the North Anna River was impounded, the fish community of the river downstream of the
Contrary Creek inflow was dominated by pollution-tolerant species.  In the years following
impoundment (and reclamation of the Contrary Creek mine site), there was a steady increase in
measures of abundance and diversity of fish.  During 1984 to 1985, 38 species from ten families
were found in the North Anna River, compared to 25 species from eight families in the control
stream, the South Anna River (VEPCo 1986). When species from the North Anna Reservoir
were subtracted from the North Anna River totals, the two fish communities (North and South
Anna River communities) showed striking similarities, indicating that the operation of the existing
units had little or no effect on fish populations downstream from the dam.

The WHTF is the body of water into which waste heat from the existing units is discharged via
the discharge canal.  It is physically separated from the rest of Lake Anna by a series of dikes. 
The same aquatic communities occur in the WHTF that occur in the main reservoir.  Fish can
swim from the main reservoir into the WHTF and back.  However, fish are not stocked in the
WHTF, and angler access to this fishery is restricted to the land owners along this part of the
shoreline.
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There is no commercial fishing in Lake Anna or the North Anna River.  There are no runs of
anadromous fish in the North Anna River.  The North Anna River is a tributary of the Pamunkey
River, which has an annual run of American shad, but these shad do not move into the North
Anna River (Jenkins and Burkhead 1994; Bilkovic et al. 2002).  The Pamunkey Fish Hatchery in
King William County, Virginia, is approximately 121 km (75 mi) downstream of the North Anna
Dam.  Shad reared at this facility are normally stocked in the Pamunkey River and the James
River as fry.  Young American eels (Anguilla rostrata) are found in the North Anna River, but are
not sought by commercial fishermen.  The American eel is a catadromous species, meaning that
these fish begin their lives in the open ocean and migrate into coastal rivers where they spend
much of their lives in fresh water (Rohde et al. 1994).  Upon reaching sexual maturity, at age five
to seven years, the eels migrate back to the ocean where they spawn and die.  Eels in the North
Anna River are juveniles, also known as ?yellow eels.”

The lower North Anna River downstream from the North Anna Dam is small, approximately 23 to
46 m (75 to 150 ft) wide, but supports a diverse assemblage of stream fishes. It is a popular
fishing spot.  Unless stream flow is unusually high, powerboats are impractical.  Most anglers
fish from shore or from canoes and kayaks.  Recreational fishermen generally seek largemouth
and smallmouth bass or redbreast sunfish. Bluegill and redear sunfish are present as well, but
receive less attention from anglers.

5.0  List of Federally Threatened and Endangered Species

This section describes the threatened and endangered animal and plant species that potentially
exist at or near the proposed ESP site.  The FWS provided a list of species in the counties of
interest (FWS 2004a) and also maintains current lists of threatened or endangered species on
its website (FWS 2004b).  The Virginia Department of Game and Inland Fisheries (VDGIF)
(VDGIF 2004) and Virginia Department of Conservation and Recreation (VDCR 2004) also
maintain lists of State-protected species on their websites.  Species potentially occurring near
the proposed North Anna ESP site that are listed as threatened or endangered by the FWS are
listed in Table 1.
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Table 1.  Federally Threatened or Endangered Species Known or Potentially Occurring Near the
Proposed North Anna ESP Site . 

Scientific Name Species Counties Status*
Invertebrates
Alasmidonta heterdon dwarf wedgemussel Louisa, Orange, Hanover FE
Birds
Haliaeetus leucocephalus bald eagle Louisa, Orange, Caroline,

Spotsylvania, Hanover
FT

Vascular Plants
Isotria medeoloides small whorled pogonia Spotsylvania, Hanover,

Caroline
FT

Aeschynomene virginica sensitive joint-vetch Hanover, Caroline FT
Helonias bullata swamp pink Spotsylvania, Hanover,

Caroline 
FT

Status*:  FE = Federally endangered, FT = Federally threatened
Sources: FWS 2004a, 2004b, VDCR 2004, VDGIF 2004

6.0  Description of Species and Habitats

In this section, each of the species listed in Table 1 is described, including its habitat
requirements, status, and distribution in relation to the proposed project.

Dwarf Wedgemussel

The dwarf wedgemussel (Alismidonta heterodon) occurs sporadically in Atlantic coast rivers from
Canada to North Carolina (FWS 1993).  It is a small freshwater mussel (< 55 millimeters [2.17
inches]) long and roughly trapezoidal in shape.  The outside of the shell is brown or yellowish-
brown, with greenish rays visible in young or pale-colored specimens.  The interior of the shell is
bluish or silvery white and is iridescent in the posterior part of the shell.  The hinge teeth are small
but distinct.  This species is unique in that it has two lateral teeth in the right valve and one in the
left; other species have two lateral teeth in the left valve and one in the right (Environment
Canada 2004). 

The mussel is found in small streams to medium-sized rivers with slow to moderate current and
fine sediment, sand, or gravel substrates.  It appears to have poor tolerance for suspended silt. 
Stream-side vegetation seems to be required.  The mussel releases a parasitic larvae, but the
host fish species for the larvae is not known.  The maximum life span of the mussel is believed to
be 12-18 years.  The mussel is vulnerable to pesticide and metal contamination, and to low
oxygen levels.  Impoundment of rivers has been a major negative factor on continued persistence
of this species throughout its range, possibly due to dams blocking movements of host fish
species (Environment Canada 2004).

The dwarf wedgemussel is known to occur in the South Anna River in Louisa County, VA (FWS
1993), but it has not been reported in the North Anna River or its tributaries.  There are no rivers
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or streams on the proposed North Anna ESP site that are suitable habitat for the dwarf
wedgemussel.

Bald Eagle

Bald eagles (Haliaeetus leucocephalus) in Virginia are most common along the Chesapeake Bay,
and along the lower reaches of several of the larger river systems such as the Potomac,
Rappahannock, York, and James Rivers (VDGIF 2004, Watts and Byrd 2003).  Most nest sites
are found in the midst of large wooded areas adjacent to marshes or bodies of water, or in
isolated trees located in marshes, on farmland, or in logged over areas where scattered seed
trees remain (VDGIF 2004).  Most eagle nests are less than 1.6 km (one mi) from feeding areas,
although some can be as much as 3.2 km (two mi) from primary food sources.  Wintering roost
sites typically have the same characteristics as nest sites (VDGIF 2004).  Bald eagle habitat
usually occurs in undeveloped areas with little human activity.  Bald eagles are primarily fish
eaters but will prey upon mammals and birds when necessary, and they will eat carrion.

Bald eagles are occasionally observed along Lake Anna (six were observed during the 2003
Christmas Bird Count) (Audubon Society 2004).  However, there are no known eagle nests near
the proposed ESP site (NRC 2002).  The VDGIF database indicates that one nest was located
approximately eight km (five mi) downstream from Lake Anna Dam in 2000, but later surveys
indicate this nest was not in use in 2003 (Watts and Byrd 2003).  Dominion biologists indicated
that there is a bald eagle nest near the north end of Lake Anna, approximately 16 km (10 mi)
upstream of the existing units (Dominion 2004).  Although the VDGIF information service does
not include records of bald eagle nests on Lake Anna upstream from the NAPS, Watts and Byrd
(2003) found that there was an occupied territory, but not an active nest, within the Mineral United
States Geological Survey quadrangle in 2003.  The Mineral quad is located west of the North
Anna Power Station and includes the upper reaches of Lake Anna. 

Small Whorled Pogonia

The small whorled pogonia (Isotria medeoloides) generally grows in open, dry, deciduous woods
with acidic, sandy, loamy soil with low nutrient content.  Suitable habitat for this species is limited
on the NAPS site.  It is not known to occur at the proposed North Anna ESP site (Dominion 2004;
NRC 2002) and has not been reported in Louisa County.  It has been reported to occur in the
adjacent Spotsylvania and Caroline Counties, and potentially occurs in Hanover County (FWS
2004a, VDCR 2004).  

Sensitive Joint-Vetch

The sensitive joint-vetch (Aeschynomene virginica) occurs in fresh to slightly-brackish tidal river
systems in the intertidal area where the plants are flooded twice daily.  Lake Anna and the North
Anna River are not tidally influenced, and therefore, no habitat for the sensitive joint-vetch occurs
at the proposed ESP site.  The species is thought to potentially occur in Caroline and Hanover
Counties (FWA 2004a) because suitable habitat is located within these counties, and the
sensitive joint-vetch is known to occur in adjacent counties.  However, any potential habitat would
be located at least 48 km (30 mi) from the proposed North Anna ESP site. 
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Swamp Pink

The swamp pink (Helonias bullata), occurs in a variety of wetland habitats such as bogs, spring
seeps, stream edges, and wet meadows.  Sites are typically saturated year-round, but are rarely
flooded.  Soils are usually neutral to acidic.  There is very little saturated ground or wetlands on
the proposed North Anna ESP site; therefore, it is unlikely that there is suitable habitat within the
affected area. The swamp pink is not known to occur at the North Anna site (Dominion 2004;
NRC 2002) and has not been reported in Louisa County.  It has been reported in Caroline County
and is considered as potentially occurring in Hanover and Spotsylvania Counties (FWS 2004a).  

7.0  Evaluation of Potential Impacts

Site preparation and limited construction activities would result in the removal of up to
approximately 32 ha (80 ac) of forested habitat within the site.  The ESP site does not contain
any old growth timber, unique or sensitive plants, or unique or sensitive plant communities. 
Therefore, construction activities would not noticeably reduce the local or regional diversity of
plants or plant communities.  There are no areas designated by the FWS as critical habitat for
endangered or threatened species at or near the site.  No threatened or endangered plant
species have been reported near the North Anna ESP site or in Louisa County, and no suitable
habitat for threatened or endangered plant species is known to exist on the North Anna ESP site. 

Movement of construction workers, materials, and equipment, and the operation of construction
equipment (e.g., earth-moving equipment, portable generators, pile drivers, pneumatic equip-
ment, and hand tools) would generate noise.  Noise from human activities can affect wildlife by
inducing physiological changes, nest or habitat abandonment, and behavioral modifications, or it
may disrupt communications required for breeding or defense (Larkin 1996).  However, it is not
unusual for wildlife to adapt to noise from human activities (Larkin 1996).  Although short-term
noise levels from construction activities could be as high as approximately 110 decibels (e.g.,
impulse noise during pile-driving activities), these noise levels would not extend far beyond the
boundaries of the ESP site.  At a distance of 120 m (400 ft) from the construction site, noise
levels from these activities would range from approximately 60 to 80 decibels.  These noise levels
are below the 80-to-85-decibel threshold at which birds and small mammals are startled or
frightened (Golden et al. 1980).  Thus, noise from construction activities would not be likely to
disturb wildlife beyond 120 m (400 ft) from the construction site.  Additionally, construction would
occur adjacent to the existing operating Units 1 and 2, where wildlife has presumably become
accustomed to typical, existing operating facility noise levels of approximately 50 to 60 decibels at
the NAPS security fence (Dominion 2004). 

There are no small streams to medium-sized rivers with slow-to-moderate current and fine
sediment, sand, or gravel substrates on the ESP site.  Two intermittent streams exist on the
North Anna ESP site (Dominion 2004); however, they are not expected to support a population of
dwarf wedgemussels. Besides being intermittent streams, they do not support fish populations
that are essential to the life cycle of the dwarf wedgemussel.  Proposed activities authorized
under 10 CFR 52.25 would not adversely affect the North Anna River.

The 32 ha (80 ac) of forested habitat removed during construction presumably could be used by
bald eagles for perching, roosting, or nesting.  Eagles are occasionally observed in the vicinity of
NAPS, but there is no indication that the proposed project site is regularly utilized by bald eagles. 
The nearest known bald eagle territory is believed to be approximately 16 km (ten mi) from site
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preparation and construction activities at the proposed ESP site.  The Bald Eagle Protection
Guidelines for Virginia (USFWS and VGDIF 2000) recommends a buffer of 400 m (0.25 mi), in
which construction activities should be limited.  Although bald eagles may occasionally be
observed near the plant, no nesting or roosting activity has ever been observed within an area
that could be affected by construction or operational noise.  No avian collisions with existing
structures at the NAPS site have been noted (Dominion 2004); therefore, such collisions during
the site preparation and construction phase would be unlikely.

8.0  Management Actions Related to the Species
 
To minimize construction-related impacts to wildlife, Dominion has stated that it would adhere to
State permit conditions that may restrict the timing of certain construction activities (Dominion
2004).  Dominion maintains a migratory bird protection program, including protection of nests and
reporting bird (especially raptor) strikes and other events (Dominion 2001).  

A few small wetland areas and two intermittent streams exist on the North Anna ESP site
(Dominion 2004).  Watercourses and wetlands would be avoided to the extent possible during
any construction.  Dominion has stated (Dominion 2004) that any work that has the potential to
impact a wetland would be performed in accordance with applicable laws, regulations, permits,
and authorizations.  Wetland delineations and surveys would be conducted prior to
commencement of construction activities. The Army Corps of Engineers has jurisdiction over
wetlands under Section 404 of the Clean Water Act .  If the areas are determined to be wetlands
under the Clean Water Act, disturbance of the areas would either be avoided or other appropriate
mitigation actions would be implemented as required by any applicable permits and regulations
(Dominion 2004).

9.0  Conclusions

The proposed action is the issuance of an ESP for two additional nuclear power units at the North
Anna ESP site.  This BA has considered the potential impacts of site preparation and limited
construction activities at the proposed site on species listed as threatened or endangered under
the ESA, species proposed for such status, species considered candidates for listing under the
ESA, or designated critical habitats for such listed species.

There is no habitat for the dwarf wedgemussel on the North Anna ESP site, and the proposed
site preparation activities would not have an effect on, or occur near, the North Anna River or any
other potential habitat areas.  Therefore, the staff concludes that the proposed action would have
no effect on the dwarf wedgemussel.

Because bald eagles have been observed in the vicinity of the North Anna ESP site, but have
never been observed to nest or roost in the vicinity, the staff has concluded that the proposed
action may affect, but are not likely to adversely affect bald eagles. 

It is very unlikely that three protected plant species, small-whorled pogonia, sensitive joint-vetch,
and swamp pink, may occur at the NAPS site.  These species have never been reported in
Louisa county, and there is no known habitat for these species on the North Anna ESP site. 
Therefore, the staff concludes that the proposed action would have no effect on the small-
whorled pogonia, sensitive joint-vetch, and swamp pink.
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