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EXECUTIVE SUMMARY

The Global Nuclear Energy Partnership (GNEP) is an initiative of the United States to work with other
nations to develop and deploy advanced nuclear recycling and reactor technologies. The purpose of this
initiative is to help provide reliable, emission-free energy with less waste burden than older technologies
and without making available separated plutonium that could be used by rogue states or terrorists for
nuclear weapons. These new technologies will make possible the use of safe, clean nuclear energy to
help meet the growing global energy demand.

In November 2006, the U.S. Department of Energy (DOE) awarded multiple grant awards to perform
siting studies for thirteen (13) potential sites at 11 geographic locations to determine the possibility of
hosting an advanced nuclear fuel recycling center and/or an advanced recycling reactor. The purpose of
these siting studies is to develop a Detailed Site Report (DSR) addressing sixteen (16) predefined criteria
in order to provide DOE with sufficient information to understand the overall character and local
environment of the proposed sites. That information will then be used by DOE to establish the potential
effects of siting the GNEP facilities at a particular site.

EnergySolutions and the Southern Carolina Alliance propose establishment of the GNEP facilities in the
South Carolina Advanced Technology Park (ATP) in Barnwell, South Carolina. The Barnwell Site meets
all siting requirements specified by DOE for the development of the GNEP facilities, plus the Barnwell
Site is located in the Central Savannah River Area, a region with a long established record of successfully
operating nuclear facilities.

The Barnwell Site’s DSR describes the overall character of the Barnwell Site and its local environment.
The environmental data presented in the DSR, which is based on the most current available information
pertaining to the Barnwell Site and region, will be used by DOE to support the preparation of the GNEP
Programmatic Environmental Impact Statement (PEIS). The GNEP PEIS will include an analysis of the
potential environmental impacts for both programmatic and project-specific proposed actions, as well as
reasonable alternatives.

The following paragraphs summarize the information addressed in the sixteen DSR sections prepared for
the Barnwell Site.

1. Maps — Site and Surroundings

Detailed mapping for the Barnwell Site was conducted in accordance with DOE Criterion 1
specifications. All mapping data exist, was obtainable and provides extensive visual presentation of the
Barnwell Site and environs.
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2. Aquatic and Riparian Ecological Communities

Section 2 describes the aquatic and riparian habitat ecological communities that could be affected by
consumptive water use if the scope of development program includes withdrawals and/or discharges.
This section focuses on the fish and shellfish communities of the Savannah River and Par Pond.

Previous studies of the ichthyofauna of the Savannah River in the vicinity of SRS documented sixty-five
species of fish that are known to occur in the river. Twelve of these species and two species groups
(catfishes and bream) are sought as gamefish and/or commercial species in the region. The other fish
species include one federally endangered species (shortnose sturgeon), several anadromous species, and
various minnow, suckers, and other smaller forage species. No recent data on the shellfish community in
the Savannah River in the vicinity of the Barnwell Site is available.

Par Pond, a warmwater lacustrine habitat, supports at least thirty fish species. The fish community is
dominated by common species including largemouth bass, bluegill, lake chubsucker, and brook
silversides. Four species of shellfish are known from Par Pond. Three of the shellfish species in Par
Pond are common in South Carolina but the paper pondshell is considered a species of Special Concern in
the state.

If surface waters are considered as a water source, the only waterbody that could potentially be affected
by the proposed Barnwell Project and that supports a recreational or commercial fishery is the Savannah
River. Lack of access to the other waterbodies on the SRS precludes fishing activity in these waterbodies.
The commercially important species in the Savannah River near SRS include American shad, channel
catfish, and Atlantic sturgeon. Recreational anglers seek a more varied assemblage of fish species in the
Savannah River than the commercial sector.

3. Water Resources
Groundwater Resources

Abundant groundwater resources exist at the Barnwell Site in over 1,000 feet of saturated Cretaceous and
Tertiary sediments within four distinct aquifers. The confined Cretaceous aquifers are capable of
sustained yields of over 2,000 gpm to production wells. The upper Tertiary aquifers are hydraulically
separated from the lower Cretaceous aquifers by an aerially extensive confining unit. The Tertiary
confined and unconfined aquifers are also capable of significant sustained groundwater withdrawals, and
groundwater quality in all aquifer systems is good. Few sources of groundwater impact have been
identified in the area and will not impede Barnwell Site development. Groundwater flow in all aquifer
systems is generally to the south, and the travel time for groundwater beneath the Barnwell Site to reach
the nearest discharge area along the Upper Three Runs is estimated to be on the order of 600 years.
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Surface Water Resources

The Barnwell Site is located almost entirely within the watershed of Lower Three Runs Creek, a tributary
to the Savannah River, with a very small portion possibly draining east to the Salkehatchie River. Surface
waters features on the Barnwell Site include several minor natural and manmade drainage swales and
Beacon Pond, built for use by the Barnwell Nuclear Fuel Plant (BNFP). Par Pond is located on the Lower
Three Runs Creek immediately west of the Barnwell Site. The surface water features, Lower Three Runs
Creek, and the Savannah River are all potentially affected resources should surface water resources be
utilized.

In terms of availability of surface water for use at the proposed facility, possible candidates are Lower
Three Runs Creek (mean flow of 75 cfs) and the Savannah River (mean flow 10540 cfs). Little additional
infrastructure is required to utilize Lower Three Runs Creek while the Savannah River would require
reactivation of and potential upgrades to the existing 72 inch pipeline from the Savannah River to the
eastern side of Par Pond. Neither water source appears on the South Carolina 303(d) list and both sources
have good water quality. It is likely that institutional limits, rather than availability, will be the main
barriers to use of either of these resources.

4.  Critical and Important Terrestrial Habitats

Section 4 provides an evaluation of whether the proposed GNEP facilities would disturb critical and
important terrestrial habitats at the Barnwell Site. It does not appear that these habitats would be affected,
other than some of the harvestable timber land.

The USFWS confirmed that there are no federally designated or proposed critical habitats, as defined in
50 CFR 17.95 (fish and wildlife) and 50 CFR 17.96 (plants), in Barnwell County. Important species are
those that have a high public interest or economic value or both or may be critical to the structure of the
ecosystem or provide a broader ecological perspective of the area. Important habitats are those that
support important species.

Based on available mapping, reports, and field reconnaissance by ERM in February 2007, the major
habitats at the Barnwell Site are classified as pine woodlands, upland forested (mixed pine-hardwoods),
grassland and early successional habitats, stream bottomland (bottomland hardwood), and ponds and
depressions, and developed land. Regulatory protection of habitat, as a measure of high public interest,
applies to one area in the southwest corner of the Barnwell Site. The USACE determined previously that
the one bottomland hardwood wetland, which drains to Lower Three Runs Creek, is jurisdictional
pursuant to the Clean Water Act. The other wetlands on the Barnwell Site are isolated and not regulated.
The jurisdictional wetland is located in the exclusion zone and is not expected to be impacted by the
GNEP facilities.

The plant and wildlife species utilizing Barnwell Site habitats are common in the region and unlikely to
be those protected by federal or state threatened and endangered species regulations, which are discussed
in Section 5. Historically harvesting of the pine plantations has provided an economic resource. The
GNEP facilities may reduce the amount of land managed for these purposes; however, it appears that
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some tracts of existing pine plantation coincide with the proposed exclusion zone, and will remain viable
for harvesting.

Approximately one mile north of the Barnwell Site is Craig’s Pond, which is one of two Carolina bays
that are included in a relatively new state heritage preserve. The western and northern boundaries of the
Barnwell Site abut the SRS land which is managed for important terrestrial habitats through long term
reforestation and restoration plans. The GNEP facilities are not expected to affect these habitats.

5. Threatened, Endangered and Special Concern Species

Section 5 presents information on federally- and state-listed threatened and endangered species and
species of concern, as well as proposed or candidate species for federal listing, at the Barnwell Site and
the Regional Study Area (10-km area surrounding the Barnwell Site). The GNEP project would not
affect known populations of federally- or state-listed threatened or endangered species, species of
concern, or proposed/candidate species or their habitats.

Based on consultation with South Carolina Department of Natural Resources and United States Fish and
Wildlife Service and review of available data sources, the American alligator (Alligator mississippiensis)
is the only federally- or state-listed threatened or endangered species known to occur at the Barnwell Site.
A field reconnaissance conducted at the Barnwell Site in February 2007 confirmed that the Barnwell Site
does not contain suitable habitat for any federally- or state-listed threatened or endangered species other
than the American alligator.

American alligators occur in Beacon Pond and possibly other open water habitats and wetlands in the
southern portion of the Barnwell Site. The size of the alligator population at the Barnwell Site is
unknown, although only one individual was observed during ERM’s February 2007 Barnwell Site
reconnaissance. This species is also locally abundant in the Regional Study area at Par Pond and other
wetlands on the SRS. The American alligator is currently federally-listed as threatened by similarity of
appearance to the American crocodile and state-listed as a Species in Need of Management: these
designations offer no legal protection to the species. The GNEP project would not affect American
alligators or their habitats.

No federally- or state-listed species of concern are known to occur at the Barnwell Site, although
comprehensive surveys have not been conducted at the Barnwell Site for these species. Wetlands, pine
forests, and early successional habitats at the Barnwell Site could provide habitat for federally- and state-
listed species of concern that are known to occur in the region. Species-specific and seasonal appropriate
surveys for these species would be necessary to document the presence/absence of these species. Species
of concern have no legal protection status under federal or state endangered species laws.

Within the Regional Study Area, mostly at the SRS, seven federally- and/or state-listed threatened or
endangered species and 21 federally- and/or state-listed species of concern occur. The GNEP project at
the Barnwell Site would not affect any listed species or their habitats in the Regional Study Area.
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A great blue heron (Ardea herodias) breeding colony at occurs at Par Pond, within the Regional Study
Area. The great blue heron is a common species in South Carolina and is not federally- or state-listed as
endangered, threatened, or species of concern; however, colonial waterbird breeding colonies are
protected from disturbance under the Federal Migratory Bird Treaty Act. The GNEP project at the
Barnwell Site would not affect this breeding colony.

No species that are proposed for federal listing occur in South Carolina. Four species that are candidates
for federal listing occur in South Carolina; however, none of these species are known to occur in Barnwell
County.

6. Regional Demography

The proposed Barnwell Site is located near Snelling (Barnwell County), South Carolina in the
southwestern part of the state. The area surrounding the Barnwell Site is rural. With regard to the
socioeconomic assessment of the Barnwell Site, the key variables are population and population densities,
labor force, public services, housing, and infrastructure. The highest population density is found furthest
from the Barnwell Site, at the 80 kilometer (50 miles) distance. At that distance the population density is
92.1 persons per square mile. Within 8 km (5 miles) of the Barnwell Site, population density is 7.9
persons per square mile. In Barnwell County, the major population center is the Town of Barnwell; the
largest metropolitan area within 80 kilometers (50 miles) is Augusta, Georgia.

Barnwell County and four other surrounding counties — Aiken, Allendale, Bamberg, and Orangeburg —
have experienced declining population over the past five years. The area’s economic base has also
experienced slow to stagnant growth the past few years. These trends are in part due to the decline in the
textile industry. Barnwell County’s unemployment rate is approximately twice that of the state’s rate.
Housing stock in the region is adequate and public services and existing infrastructure is adequate. Local
government officials and economic development planners are seeking ways to enhance recreational and
other life-style amenities to help attract new businesses to the area.

7. Historical, Archaeological and Cultural Resources

An assessment of the potential of the proposed 970-acre Barnwell Site, to contain cultural resources that
may be affected by future development or use identified three previous cultural resources investigations,
two reconnaissance/assessments and one intensive survey of 300 acres, that examined all or portions of
the Barnwell Site. Previous investigations identified four archaeological sites within the proposed
Barnwell Site area; none of these sites are eligible for the National Register of Historic Places (NRHP).
There are an additional 1,200 archaeological sites within 10 kilometers of the proposed Barnwell Site and
no aboveground historic sites within the same distance. In addition, there are no tribally owned lands or
water rights within 80 kilometers of the proposed Barnwell Site. Field inspection during this assessment
also identified one isolated nineteenth- to twentieth-century artifact along the northern boundary of the
tract. Based on the current models of archaeological site location being employed and continuously
revised by archaeologists working at the adjacent DOE Savannah River Site (SRS), most of the
unsurveyed 600 acres of the proposed Barnwell Site possess a low potential to contain archaeological
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sites although there are small areas that possess a moderate to high potential to contain sites. Based on
the density of sites identified to date on the SRS, there may be as many as eight sites, including one
previously identified site, in the unsurveyed portion of the proposed Barnwell Site. Based on assessments
of many sites in the region, most of the sites that may exist in the unsurveyed portions of the proposed
Barnwell Site are not eligible for the NRHP. At this time, use of the proposed Barnwell Site will affect
no historic properties (sites, buildings, structures, objects, districts, or landscapes listed on or eligible for
the NRHP). However, the South Carolina State Historic Preservation Officer recommended intensive
survey of the unsurveyed portions of the proposed Barnwell Site following earlier assessments. Such a
survey will be necessary to determine if there are archaeological sites in this area and the NRHP status of
any sites that may be present.

8. Future Projects

An assessment was performed to identify known and reasonably foreseeable Federal and non-Federal
projects and other actions in the vicinity of the Barnwell Site that may contribute to the cumulative
environmental impacts of the GNEP facilities at the Barnwell Site. Other than the proposed expansion of
Vogtle Nuclear Power Plant (NPP), the projects identified are within an approximately 5-mile radius of
the Barnwell Site and generally fall into two categories: 1) Federal projects associated with the SRS, and
2) Private sector industrial developments/expansions in Barnwell County. The Vogtle NPP, though at a
greater distance from the Barnwell Site was identified due to the potential for cumulative impacts to the
Savannah River as a result of its proposed expansion.

9. Geology/Seismology

The Barnwell Site is located within the Upper Coastal Plain Physiographic Province. The Fall Line, the
boundary between the Piedmont and Coastal Plain provinces, is located approximately 35 miles to the
northwest. Regional stratigraphic dip is to the south and south-southeast, with sediments thickening in the
down-dip direction. In general, the geology of the Barnwell Site and immediate vicinity is comprised of
quartz sands, calcareous sediments, clays, and conglomerates of approximately 1000 feet in thickness
overlying Paleozoic igneous and metamorphic rock and Triassic sediments of the Dunbarton Basin.
Faults present in the Barnwell Site vicinity have been extensively studied and do not reach the surface.
Detailed deterministic and probabilistic studies have determined the faults not “capable” as defined by 10
CFR 100.

Barnwell Site boring data suggest that there are discrete zones of low strength at the Barnwell Site.
Barnwell Site testing indicates the strata underlying the Barnwell Site are acceptable for the construction
of critical facilities with the appropriate site/design studies as similar to those studies at SRS. Because
these zones tend to be non-continuous, design and engineering for any future critical facility would
include a phased, detailed assessment of subsurface properties and a detailed static/dynamic soil structure
interaction analysis.

The most significant regional earthquake is the Charleston SC earthquake of August 31st, 1886 (Sep. 1,
1886, 2 AM UT). The Barnwell Site is located about 90 miles (144 km) from the estimated epicenter of

Detailed Site Report Page ES-6 Barnwell, South Carolina
DE-FGO07-071D14800 April 2007



g
ENERGYSOLUTIONS

the Charleston Earthquake. The Charleston earthquake is the basis of the seismic design for the critical
facilities in the region. The Moment magnitude (MM) of the Charleston Earthquake is estimated to range
from 6.7 to 7.5.

10. Weather/Climatology

Both regional and local (SRS) meteorological records, spanning a period of up to 30 years, have been
used to characterize the weather and climatology at the Barnwell Site. The temperate climate of central
South Carolina is characterized by hot, humid summers with frequent afternoon thunderstorms and mild
winters during which snow and ice are rare. Winds in the area have been characterized by wind rose
displays, and show seasonal patterns that are typical for this part of the country, e.g. stronger west winds
in the wintertime, more frequent northeast winds in the fall, and lower speeds and less of a tendency for
any direction to predominate in the summer. In terms of severe weather events, during the past 5 years no
tornadoes of intensity F2 or higher have occurred within a 1,000 square mile area surrounding the
Barnwell Site. Since 1950, nine named hurricanes have reached landfall, four of them within 100 miles
of the Barnwell Site. Severe weather events such as tornadoes and hurricanes are thus a rare occurrence
in the vicinity of the Barnwell Site. The Barnwell Site is not in a non-attainment area for any criteria
pollutants.

11. Hydrology/Flooding

Hydrology analysis is based on prescriptive flood protection requirements for all credible flooding events.
A site that meets the flood protection requirements of the proposed development should be considered as
being designed or located adequately to withstand a highly unlikely flooding event. The design basis of a
highly unlikely flood is estimated to have an exceedance probability of less than 107 per year (or a return
period of 10,000 years). This flood is typically referred to as the Probable Maximum Flood (PMF). In
addition to river flooding, the following flood-related hazards were considered: upstream dam failures,
precipitation/local stormwater runoff, and tsunami / seiche / hurricane storm surge. The proposed
Barnwell Site does not experience inundation or hydrostatic loading, dynamic forces, or erosion and
sedimentation due to any of these flood-related hazards.

12. Regulatory and Permitting

For purposes of this evaluation, it is assumed that both the Consolidated Fuel Treatment Center (CFTC)
and the Advanced Burner Reactor (ABR) will be licensed by the U.S. Nuclear Regulatory Commission
(NRC) because of the anticipated heavy participation by private industry. Any additional regulatory
agreements developed between the DOE and NRC would only clarify jurisdictional issues assuring that
the strict standards practiced by both agencies would be upheld. The current regulatory situation for
commercial nuclear fuel reprocessing facilities is that, because of President Carter’s Executive Order
banning commercial fuel reprocessing, the NRC licensing process has not been exercised or updated since
1976. This means that there may be some regulatory process uncertainty associated with licensing the
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CFTC at any proposed site. Consequently, this means that radioactive materials regulatory licensing
process issues are not discriminators among proposed alternative sites for the CFTC; although siting
features will be.

Prior to the ban, the 970-acre Barnwell industrial park was the site of the Allied-General Nuclear Services
(AGNS) facility. This facility had received NRC preliminary approval for the reprocessing of spent
commercial nuclear fuel. The fact that this facility received a construction permit reflects approval of the
site on which the facility would be located. This means that the Barnwell Site has already demonstrated
to the NRC that it is an acceptable site for locating a commercial fuel reprocessing facility.

Unlike commercial nuclear fuel reprocessing facilities, the NRC and commercial power industry have a
wealth of experience in licensing nuclear power reactors using a well established and well documented
regulatory process. However, because fast reactor technology differs from the commercial nuclear power
reactor technology used in the United States, it is likely that the licensing process may also be somewhat
different. Most of the differences will be associated with proving that the technical specifications of the
reactor safety design meets the requirements in the NRC regulations and guidance. Overall, the licensing
process should be parallel to that for the current commercial nuclear reactors, although the safety basis
would have to address the additional nuclear safety requirements. These licensing issues should generally
apply to any fast reactor design, located at any site (again, not a discriminator among sites for
development). No legislative or regulatory prohibitions that might prevent siting GNEP facilities at the
Barnwell Site were identified.

13. Construction Costs

The anticipated costs of construction in the Barnwell Site area are compared relative to national averages
and other regions of the country. The cost of construction in the Central Savannah River Area, where
Barnwell is located, is compared relative to the R.S. Means 30-city average. The R.S. Means U.S. 30-city
average is set at 1.0.

The relative costs for Heavy Construction in the Barnwell area was taken from the R.S. Means
CostWorks 2007 data. The weighted average cost factor for all elements of materials and installation in
the Barnwell area is 0.856.

14. Storage Capability

The Barnwell Site has existing storage facilities, previously existing facilities that have been dismantled,
and land area that is available for development of additional storage capacity. The history of design and
construction of storage facilities of the type needed for GNEP demonstrates the suitability of the Barnwell
Site to meet applicable facility standards and the land available demonstrates the capacity to expand as
needed.

The portion of the Barnwell Site proposed for development, as well as the total 970-acre Barnwell Site,
each exceed the minimum size requirements for locating both the CFTC and the ABR facilities (a 500-
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acre requirement). This leaves as much as 470 acres available to establish buffer areas, construct virtually
any size or number of facilities for storing spent nuclear fuel, and any type of waste associated with
commercial-scale operations of the CFTC and the ABR. If the Barnwell Site requires additional land
above this significant margin, the ATP is bordered by both DOE and EnergySolutions leased property
which could potentially be accessed by arrangements supplemental to the original Barnwell proposal (that
is, the Barnwell Site could be expanded beyond the existing parcel).

15. Other Facilities

An assessment was performed to identify potentially hazardous facilities or activities within 5 miles of the
Barnwell Site and major airports within 10 miles of the Barnwell Site. One airport, the Barnwell County
Airport is located approximately 5 miles east of the Barnwell Site. No other airports are within the 10
mile radius. The potentially hazardous sites/activities identified within 5 miles of the Barnwell Site
included those associated with the SRS and with the EnergySolutions existing low-level radioactive waste
disposal site.

16. Inclusion on National Priorities List/CERCLIS Database

The Comprehensive Environmental Response, Compensation and Liability Information Act (CERCLA),
commonly known as Superfund was enacted by Congress in 1980.

The CERLA law authorizes two kinds of action:

1) Short Term — prompt response actions, and
2) Efforts that are long term “cleanup” efforts (serious but not immediately life threatening). These
long term response actions occur at EPA’s National Priorities (NPL) sites.

The proposed Barnwell Site is not included in the Comprehensive Environmental Response,
Compensation and Liability Information System (CERCLIS) database. The Barnwell Site is not on the
NPL list, however the adjacent SRS site is an NPL listed site. This listing and ongoing response actions
at SRS will not impact development at the proposed Barnwell Site.
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DE-FGO07-071D14800 April 2007



g
ENERGYSOLUTIONS

I Introduction

To meet growing demands for electricity both nationally and globally, the Global Nuclear Energy
Partnership (GNEP) seeks to develop a world-wide consensus on expanding the use of economical,
carbon-free nuclear energy. A plentiful, reliable supply of energy is the cornerstone of sustained
economic growth and prosperity. Nuclear power is the only proven technology that can provide abundant
supplies of base-load electricity without air pollution or emissions of greenhouse gasses. GNEP is a
comprehensive strategy to:

Increase U.S. and global security;

Reduce the risk of nuclear proliferation;

Provide fuel services to developing nations that limit use to power generation; and
Improve the environment.

el A

GNEP will strive to provide safe expansion of clean, affordable power through (1) a major research and
development initiative to establish the technical basis and (2) a major international policy initiative that
addresses reactors, fuel supply, and reduction of potential for proliferation. These two initiatives address
the two key barriers to full development of nuclear power in the latter half of the twentieth century: (1)
how to use sensitive technologies responsibly in a way that protects global security and (2) how to
dispose of waste safely. GNEP focuses on overcoming these barriers and doing so in cooperation with
other advanced nuclear nations, to bring the benefits of nuclear energy to the world safely and securely.

In Fiscal Year 2007, funding was provided to initiate development of technology, and continue
collaboration among industries and other nations. This collaboration builds on proven capabilities of
industry and fuel cycle nations to bring commercial-scale, advanced fuel-cycle technology into operation
in the U. S. as quickly as possible.

There are two facilities that are key to development and implementation of GNEP.

1. A Consolidated Fuel Treatment Center capable of separating the usable components in light water
spent fuel from the waste products.

2. An Advanced Burner Reactor capable of production of electricity consuming the usable products
from spent fuel.

The Department of Energy (DOE) has issued contracts for conceptual design of an Advanced Burner
Reactor and grants for communities interested in hosting these GNEP facilities to document the suitability
of the site they propose in scope and manner supportive of a National Environmental Policy Act (NEPA)
analysis. This is the Detailed Site Report (DSR) for the South Carolina Advanced Technology Park in
Barnwell, SC. This DSR describes the environment, both physically and socioeconomically that would
be affected by development of the GNEP facilities and operations. The park is described in the 16
categories listed in Table I-i.
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Table I-i: Site Description Elements

1. Maps (location, legal boundary, infrastructure) 9. Geology/ Seismology

2. Aguatic & Riparian Ecological Communities 10. Weather/ Climatology

3. Water Resources 11. Hydrology/ Flooding

4. Critical and Important Terrestrial Habitats 12. Regulatory and Permitting
5. Threatened or Endangered and Special Concern Species | 13. Construction Costs

6. Regional Demography 14. Storage Capability

7. Historical, Archeological, and Cultural Resources 15. Other Facilities

8. Future Projects 16. CERCLA/CERCLIS

The 16 categories are drawn directly from the DOE requirements for a DSR. For reference, the DOE
requirements are provided in Attachment 1 of this DSR. To assist in cross-referencing the required
information with the content of this DSR, Table I-ii is provided.
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Table I-ii DSR Compliance Checklist

DSR Item Description Compliance Reference Comments
| Site Selection Bibliography References | Appendix A — Site Selection Reference Data
Reference Data Form Forms
1 Maps Maps — Site and Surroundings
a Site Location
State and County Figure 1-1: Regional Site Location Discussed in Section 1.2 (Site
Location)
Lat/Long/UTM Figure 1-1: Regional Site Location UTM coordinates provided in the notes.
Coordinates
Township, range, N/A South Carolina does not use the Public
section Land Survey System
b Site map (general Figure 1-2: Barnwell Site Location Boundaries, area
arrangement - Figure 1-3: Construction Zones Linear dimensions
boundaries, area,
linear dimensions)
Exclusion area Figure 1-3: Construction Zones Exclusion areas are discussed in
Section 1.3. In addition to the
designated exclusion area, the land
outside of the Barnwell Site is solely
industrial development, including
nuclear, out to nearly one mile with no
residential land use.
Structures and facilities | Figure 1-3: Construction Zones Shows existing structures in the
proposed project area.
Major land uses (USGS | Figure 1-4: Major Land Uses Discussed in Section 1.4.1 (Site
categories) Characteristics Within 10km)
c Proposed Figure 1-3: Construction Zones Discussed in Section 1.3 (Construction
construction zone for Zones)
one or more facilities
Current zoning N/A Section 1.6 (Zoning) provides that the
classification area currently has no zoning, but
zoning ordinances are proposed.
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DSR Item Description Compliance Reference Comments
2 Sites for planned Figure 1-3: Construction Zones Discussed in Section 1.3 (Construction
buildings & structures Zones)
3 Transportation routes Figure 1-8: Regional Transportation Discussed in Section 1.5
adjacent to the site Infrastructure (Transportation).
Figure 1-9: Adjacent Transportation
Infrastructure
d Map of 10-km radius Section 1.4.1 (Site Characteristics
showing Within 10km) and accompanying
figures describe the site characteristics
within 10 km.
1 County, municipality Figure 1-5: County and Municipal Boundaries
boundaries, place names
2 Residential areas Figure 1-6: Detailed Land Use
3 Public facilities Figure 1-6: Detailed Land Use
(schools, airports,
prisons {government
buildings}
4 Industrial and Figure 1-6: Detailed Land Use
commercial facilities
5 Transportation Figure 1-8: Regional Transportation Discussed in Section 1.5
infrastructure (roads, Infrastructure (Transportation)
railroads, waterways) Figure 1-9: Adjacent Transportation
Infrastructure
6 Major land uses (USGS | Figure 1-4: Major Land Uses
categories) Figure 1-6: Detailed Land Use
7 Current zoning Section 1.10: Zoning
classification

Detailed Site Report
DE-FGO07-071D14800

Barnwell, South Carolina
April 2007




g

ENERGYSOLUTIONS

DSR Item Description Compliance Reference Comments
8 Rivers, bodies of water, | Figure 4-2: Open Water Areas and Wetlands on | Section 3.3 discusses surface water
floodplains, wetlands the Barnwell Site resources on and adjacent to the Site.
Figure 4-3: 6-Mile Radius Mapping of Wetlands, | Section 4.2.1.1 describes wetland
Trust Lands and Wildlife Management Areas | habitats at the Barnwell Site.
Figure 11-1: Floodplains — 6 Miles Section 11 discusses regional
floodplains.
9 Trust lands, historical Figure 4-3: 6-Mile Radius Mapping of Wetlands, | Section 4.4.3 discusses public trust
sites, archeological sites Trust Lands and Wildlife Management Areas | lands. Section 4.4.4 discusses private
Figure 7-1: Cultural Resources Study Areas trust lands. Section 7 describes
Figure 7-4: Views of the Northern Boundary and | historical, archaeological, and cultural
the Discovered Artifact resources.

10 Native American Lands | N/A Section 1.4.1 (Site Characteristics
Within 10km) provides that there are
no native American lands within 10 km
of the Barnwell Site.

11 Military Reservations N/A Section 1.4.1 provides that there are no
military reservations within 10 km of
the Barnwell Site.

12 Federal, State Parks and | Figure 4-3: 6-Mile Radius Mapping of Wetlands, | Figure 4-3.6 depicts the location of

natural areas Trust Lands and Wildlife Management Areas | state heritage preserves and county
park land in relation to the 10-km study
radius. Section 1.4.1 provides that there
are no federal or state parks within 10
km of the Barnwell Site.

13 True north at top of the See comment All maps oriented with north at top.

map
e Map of 80-km radius Section 1.4.2 (Site Characteristics
showing Within 80km) and accompanying
figures describe the site characteristics
within the 80-km radius.
1 Major Civil Divisions Figure 1-7: Regional Map
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DSR Item Description Compliance Reference Comments
2 transportation Figure 1-8: Regional Transportation
infrastructure (roads, Infrastructure
railroads, waterways)
3 Transmission corridors Figure 1-7: Regional Map Figure 1-7 depicts utility lines.
that would serve the
project
4 Rivers, flood plains, Figure 1-7: Regional Map
other bodies of water Figure 11-2: Regional Floodplains
5 Native American Lands | N/A Section 1.4.2 provides that no Native
American lands are located within 80
km of the Barnwell Site.
6 Military Reservations Figure 1-7: Regional Map
7 Federal, State Parks and | Figure 1-7: Regional Map
natural areas
8 Clean Air Act non- N/A Section 10.5.2 (Non-Attainment Areas)
attainment and provides that no non-attainment areas
maintenance areas (Title are located within 80-km for any
42 U. S. C. 7401) criteria pollutants
9 True north at top of the See comments All maps oriented with north at top
map
f Detail as needed if See comments Detail provided in each section as
the information needed.
relates to potential
environmental
consequences to
support NEPA
analysis
2 Aquatic and Riparian Section 2: Aquatic and Riparian Ecological
ecological Communities
communities
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DSR Item Description Compliance Reference Comments
a Describe surface Section 2.2: Aquatic Habitat
water body, fish and Section 2.3: Fish and Shellfish Community
shell fish
communities (for
areas potentially
affected by
consumptive water
use)
1 List species and Table 2-1: Finfish Community in Par Pond
estimated numbers of Table 2-2: Shellfish Species in Par Pond
fish and shellfish
2 Distribution and value of | Section 2.3.5: Commercial and Sport Species
commercial and sport Table 2-3: Percent Effort and Percent of Catch
fisheries by Species in the Savannah River
Recreational Fishery
3 Locations of important Section 2.2: Aquatic Habitat
habitats for fish and
shellfish
b Describe the riparian Section 2.4: Riparian Habitat
ecological
community (for
portions of water
body potentially
affected by
consumptive use)
1 describe the associated Section 2.4: Riparian Habitat
riparian ecological
community types'
a. extent and location Section 2.4: Riparian Habitat
b. lists of plants and Table 2-6: Principle Species of Macrophytes in
animals in the Par Pond
communities Section 2.4.3: Riparian Fauna in the Study Area
Detailed Site Report 1-7 Barnwell, South Carolina
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DSR Item Description Compliance Reference Comments
c. estimates of the Section 2.4: Riparian Habitat Species abundance discussed
abundance of each qualitatively in Sections 2.4.1 through
species 2.4.3.
3 Water resources Section 3: Water Resources

subject to use
conflicts or quality
degradation

a Describe aquifers Section 3.2.1: Hydrogeologic Systems
potentially impacted
by on-site wells

1 Areal extent Section 3.2.1.1: Unsaturated Zone
Section 3.2.1.2: Unconfined Aquifer Systems
Section 3.2.1.3: Confined Aquifer System

2 Thickness Section 3.2.1.1: Unsaturated Zone
Section 3.2.1.2: Unconfined Aquifer Systems
Section 3.2.1.3: Confined Aquifer System

3 Porosities, hydraulic Section 3.2.1.1: Unsaturated Zone

conductivities Section 3.2.1.2: Unconfined Aquifer Systems

Section 3.2.1.3: Confined Aquifer System

Table 3-1: Physical Properties of Soil Samples,
Barnwell Formation

4 Significant uncertainties | Section 3.2.1.1: Unsaturated Zone
and inhomogenities Section 3.2.1.2: Unconfined Aquifer Systems
Section 3.2.1.3: Confined Aquifer System

b Describe existing and Section 3.2.1.2: Unconfined Aquifer Systems

known future off-site Section 3.2.1.3: Confined Aquifer System

and on-site wells Section 3.2.2.1: Groundwater Discharge and
Withdrawals

Section 3.4.1: Groundwater Availability

Figure 3-3: On-site Groundwater Wells

Figure 3-5: Off-site Groundwater Wells
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DSR Item Description Compliance Reference Comments

1 Average flow rate Section 3.2.1.2: Unconfined Aquifer Systems
Section 3.2.2.2: Aquifer Hydraulic Interactions
Figure 3-5: Off-site Groundwater Wells

2 Peak flow rate Section 3.2.1.2: Unconfined Aquifer Systems
Section 3.2.2.2: Aquifer Hydraulic Interactions

3 Water use Section 3.2.1.2: Unconfined Aquifer Systems
Section 3.2.2.2: Aquifer Hydraulic Interactions

4 Completion depth Section 3.2.1.2: Unconfined Aquifer Systems

Section 3.2.2.2: Aquifer Hydraulic Interactions
Figure 3-4: Phreatic Surface Map — Upper Three
Runs Aquifer

c Provide maps of Figure 3-4: Phreatic Surface Map — Upper Three | The maps in Figure 3-6 reflect pre-
steady state Runs Aquifer development piezometric surfaces.
piezometric surfaces Figure 3-6: Regional Potentiometric Surface

Maps

1 with wells at peak Section 3.2.2: Groundwater Quantity
production

2 with wells at average Section 3.2.2: Groundwater Quantity
production

3 with well not producing | Section 3.2.2: Groundwater Quantity

4 annotate wells according | Figure 3-7: Pumping Effects on Piezometric
to drawdown Surface, Dublin and Midville Aquifers

contribution as shown in
the piezometric

surface(s)
5 Describe method of Section 3.2.2.2: Aquifer Hydraulic Interactions Distance-drawdown evaluation of 1971
analysis used (including | Figure 3-7: Pumping Effects on Piezometric pump test.
assumptions) Surfaces, Dublin and Midville Aquifers
Detailed Site Report 1-9 Barnwell, South Carolina
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DSR Item

Description

Compliance Reference

Comments

Describe existing and
known future
groundwater rights
(including Native
American)

Section 3.4.2: Water Rights

Currently, the South Carolina Water
Resources Commission does not
regulate groundwater withdrawals in
Barnwell County, due to the relatively
sparse development and lack of adverse
aquifer conditions.

Describe any
wetlands that could
be affected by a
lowered water table

Section 3.2.2.2: Aquifer Hydraulic Interactions

Describe potentially
affected waters that

could receive GNEP
discharges

Section 3.2.3: Groundwater Quality
Section 3.3.1: Surface Water Systems
Section 3.3.3: Surface Water Quality

Provide classification of
potential receiving water
body

Section 3.3.3: Surface Water Quality

Describe existing
environmental
contamination with
potential to impact
ground-water quality

Section 3.2.3: Groundwater Quality

Table 3-2: Groundwater Analytical Data

Figure 3-8: Potential Groundwater
Contamination Areas

For proposed surface
water supply, state
and prove
unencumbered proof
or water rights

Section 3.3.2: Surface Water Quantity
Section 3.4.2: Water Rights

Riparian Rights explained.

Describe existing
environmental
contamination with
potential to impact
surface-water quality

Section 3.2.3: Groundwater Quality
Section 3.3.3: Surface Water Quality
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DSR Item

Description

Compliance Reference

j Describe quantity of
ground- and surface
water supplies
available and
proximity to site

Section 3.2.2: Groundwater Quantity
Section 3.3.2: Surface Water Quantity

4 a Critical and
important terrestrial
habitat (per 50 CFR
17.95 and 17.96)

Section 4. Critical and Important Terrestrial
Habitat

Describe the plant
and/or animal species
and potentially affected
habitat

Section 4.3: Review of Critical Habitats Within
Regional Study Area

5 Threatened or
Endangered and
special concern

Section 5: Threatened or Endangered and
Special Concern Species

endangered or other
species of concern by
the host State

Species
a Listed at 50 CFR 17.11 | Section 5.3: Federally- and State-listed
(fish and wildlife) or 50 Threatened and Endangered Species
CFR 17.12 (plants) Table 5-1: Summary of Federally- and State-
listed Threatened and Endangered Species
Potentially Occurring at the Barnwell Site
and Regional Study Area
b Listed as threatened or Section 5.3: Federally- and State-listed

Threatened and Endangered Species

Table 5-1: Summary of Federally- and State-
listed Threatened and Endangered Species
Potentially Occurring at the Barnwell Site
and Regional Study Area
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DSR Item Description Compliance Reference Comments
c Proposed for listing, or Section 5.5: Species that are Proposed or
are current candidates Candidates for Federal Listing
for listing in the Federal | Table 5-2: Summary of Federally- and State-
Register listed Species of Concern Known to Occur in
the Regional Study Area
d Describe the critical Section 4.3: Review of Critical Habitats Within
habitat on site or in Regional Study Area
vicinity of site
e Provide information to Section 4.3: Review of Critical Habitats Within
support determination if Regional Study Area
the facility will affect
the critical habitat
6 Regional Section 6: Regional Demography
Demography -
provide based on
latest U. S. Census
data
a Labor Statistics - Section 6.2: Regional Economic Basis
(construction industry, Table 6-7: Labor Force by Industry as Function
construction labor force, of Distance
total regional, Table 6-8: Major Job Providers in Barnwell
unemployment, future County
Table 6-9: Barnwell County Places of
Employment
b Housing (sales & Section 6.2.3: Regional Housing
rentals, number/types Table 6-11: Housing Information 80 Kilometers
units, turnover & (50 miles)
vacancy, trends in Table 6-12: Real Estate Transactions
additions
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c Educational System Section 6.3: Regional Education
(primary, secondary, Table 6-13: Average Daily Attendance, by
higher ed, present and Grades, 2004/05 Academic Year
projected capacity, % Table 6-14: K-12 Enrollment and Educational
utilization Attainment
d Recreational resources Section 6.4: Regional Tourism and Recreation
(public & private) -
present and projected
capacity, % utilization
e Tax Revenue - tax Section 6.5: Regional Tax Structure and
structure and Governments
distribution to each Table 6-15: Cities and Towns within Each
jurisdiction & district County
f Plans, land use, zoning - | Section 6.6: Regional Land Use and Zoning
population growth,
housing, changes in land
use patterns
g Social services and Section 6.7: Regional Social and Public
public facilities - present Services
and projected
h Population density at 20 | Section 6.8: Population Density
and 50 miles Table 6-16: Population and Population Densities
Out to 80 kilometers (50 miles)
i Distance to nearest Section 6.9: Population Centers near Snelling,
population centers SC
(20,000, 50,000,
100,000)
7 Historical, Section 7. Historical, Archeological, and
archeological, and Cultural Resources
cultural resources
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On-site historical, Section 7.2: Background
archeological, cultural Section 7.4.1: Archival Research
properties potentially Section 7.4.3: Field Inspection
affected by the proposed | Section 7.5: Evaluation and Recommendations
facilities
Off-site historical, Section 7.2: Background
archeological, cultural Section 7.4.1: Archival Research
properties potentially
affected by the proposed
facilities
On-site historical, Figure 7-1: Cultural Resources Study Area
archeological, cultural Figure 7-2: View of the Small Bay in the North-
properties potentially Central Portion of the Proposed Barnwell
affected by the proposed Site
facilities (maps) Figure 7-3: Views of Typical Settings in the
Barnwell Site
Figure 7-4: Views of the Northern Boundary and
the Discovered Artifact
Off-site historical, Not applicable No such properties would be affected
archeological, cultural by the proposed facilities.
properties potentially
affected by the proposed
facilities (maps)
8 Future Projects Section 8: Future Projects
Identify/Describe Section 8.1: Federal Projects - SRS
known/ foreseeable
Federal Projects -
contribution to
cumulative
environmental impacts
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DSR Item

Description

Compliance Reference

Comments

Identify/Describe
known/ foreseeable
Commercial Projects -
contribution to
cumulative
environmental impacts

Section 8.2: Private Sector Industrial Expansions

9 Geology/Seismology Section 9: Geology/Seismology
Geologic characteristics | Section 9.3: Site Geology and Subsurface
of proposed site Investigations
Figure 9-1: Regional Bedrock Geology
Figure 9-2: Regional Physiographic Provinces
Figure 9-3: Geologic Map of ATP Site Area
Figure 9-4: Generalized Geologic Units in ATP
Region
Seismic Characteristics | Section 9.4: Seismology
of proposed site Figure 9-7: Regional Seismicity
Figure 9-8: Local Seismicity
Seismic Zone, surface Section 9.2: Faulting
faulting, capable faults Section 9.4: Seismology
Figure 9-5: Fault Lines & Locations of
Earthquakes & Their Year of Occurrence
Ground motion - peak Section 9.4.3: Seismic Hazard Assessments
ground acceleration & Table 9-4: Seismic Motion/Site Maximum
chance of exceeding the Intensity
peak Table 9-5: Probability of Exceedance
Table 9-6: Probabilistic Ground Motion Values
in %g
Foundation Conditions Section 9.3: Site Geology and Subsurface
Investigations
10 Weather/climatology Section 10. Weather/Climatology
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DSR Item Description Compliance Reference Comments
a Temperatures, average, Section 10.2: Regional Climatology
monthly and annual, Section 10.3.1: Temperature (Site-specific)
extremes Table 10-6: SRS Monthly and Annual
Temperatures, Means and Extremes, 1974-
2004
b Precipitation: average Section 10.2: Regional Climatology
annual and monthly; Section 10.3.2: Precipitation (Site-specific)
maximum and minimum | Table 10-7: SRS Monthly and Annual
recorded annual and Precipitation — Means and Extremes, 1974-
monthly 2004
c Wind speeds: average Section 10.2: Regional Climatology
annual, highest annual Section 3.3.3: Winds
d Hurricane: annual Section 10.4.1: Hurricanes
probability, maximum
wind speed, tangential
velocity, translational
velocity, ext. pressure
drop, site probability
e |i Tornado: annual Section 10.4.2: Tornadoes
probability, maximum
wind speed, tangential
velocity, translational
velocity, ext. pressure
drop, site probability
e |ii Tornado: number and Section 10.4.2: Tornadoes
intensity of tornados
classified as F2 or
higher within 1,000 sq
mi over last five years
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DSR Item

Description

Compliance Reference

Comments

Identify positions of
non-attainment and
maintenance areas for
NAAQS (within 50
miles

Section 10.5.2: Non-Attainment Areas

No non-attainment areas within 50
miles of the Site for any criteria.

identify pollutant(s) for
which the area is in non-
attainment or
maintenance (include
severity)

Section 10.5.2: Non-Attainment Areas

No non-attainment areas within 50
miles of the Site for any criteria.

Determine/describe
meteorological
conditions typically
associated with poor air
quality with regional

Section 10.5.2: Non-Attainment Areas

Ozone

climatology

11 Maximum Probably Section 11: Hydrology/Flooding

Flood, flood sources

Current or planned Section 11.4: Current or Planned Activity
activities that could Effects on PMF
affect the maximum
probable flood

12 Regulatory and Section 12: Regulatory and Permitting

Permitting

Identify national, state,
regional, local
regulatory requirements
and permits required for
this facility

Section 12.4: Nuclear Regulatory and Licensing

Overview

Section 12.5: Key Environmental Permits
Table 12-1: Nuclear Regulatory Licensing

Overview

Table 12-2: Summary of Key Environmental

Permits/Approvals
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DSR Item

Description

Compliance Reference

Comments

Identify legislative or
regulatory prohibitions.

Section 12.1: Overview and Summary

No legislative or regulatory
prohibitions that might prevent siting
GNEP facilities at the Barnwell Site
were identified.

13 Construction Costs Define cost of heavy Section 13: Construction Costs
construction relative to Table 13-1: Material and Installation Factors
RS Means 30-city
average

14 Storage Capability Section 14: Storage Capability
Identify the site's storage | Section 14.1: Existing Storage Capability
capability for the Section 14.2: Additional Storage Capability
volume of nuclear
material associated with
commercial-scale
operations

15 Other Facilities Section 15: Other Facilities
Identify potential Section 15.1: Hazardous Facilities or Activities
hazardous facilities and | Figure 15-1: Other Facilities
activities within 5 miles | Figure 15-2: Developed/Industrial Areas
of the proposed site
Identify major airports Section 15.2: Airports No major airports within 10 miles.
within 10 miles of the
proposed site

16 CERCLA Status Section 16: Inclusion on National Priorities

List/CERCLIS Database

Determine and report
whether the proposed
site of portion thereof is
on the NPL or is
CERCLIS listed

Section 16.2: National Priorities List

Section 16.3: CERCLIS Database

Table 16-1: Current Status of the Proposed Site
and Nearby NPL sites

Table 16-2: Current Status of the Proposed Site
and Nearby CERCLIS sites
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EnergySolutions and the Southern Carolina Alliance propose establishment of the GNEP facilities in the
South Carolina Advanced Technology Park (ATP) in Barnwell, South Carolina. The ATP meets all
requirements specified by DOE for a locale for the development of these facilities and is located in the
Central Savannah River Area, a region with a long established record of successful development of
nuclear facilities. The ATP is located in a predominantly rural area in the Upland Mixed
Pineland/Hardwoods habitat zone. At the ATP, the forest is either second growth timber, partially or
completely cleared with limited wetlands or riparian habitat. The Barnwell Site has demonstrated
supplies of water both within its boundaries (primarily groundwater) and within the watershed (including
Par Pond and Lower Three Runs) in which it is located. Assessments for ATP certification and those
performed during this investigation indicate that concerns with threatened or endangered species or
species of concern, critical habitat, historical, archeological, and cultural resources are very moderate and
can be managed with this development. The natural phenomena hazards that influence nuclear facility
design are well documented and their design implications well understood. The most relevant points are
that the extensive nuclear facility siting work performed in the Central Savannah River Area (CSRA) has
established that there are no capable faults near the ATP and that the controlling seismic reference for
design is the Charleston, SC, seismic zone over 100 miles away. The strata underlying ATP are generally
suitable for construction of nuclear facilities and the geologic features that must be considered in design
are well understood and documented. Similarly the weather phenomena that must be considered in
nuclear facility design, hurricanes, tornadoes, and severe thunderstorms are well documented and their
design implications defined. The ATP also occupies a location that is favorable to preventing flood
impacts. It is 40 feet above the level of the relevant Probable Maximum Flood (Par Pond) and has
adequate relief such that water from intense thunderstorms that occur in the area can be drained to prevent
localized flooding. The ultimate proof of site suitability is that the Allied General Nuclear Services
facility, a nuclear fuel reprocessing plant on the ATP was licensed for construction, constructed, and
completed successful early start-up testing in the 1970s. Because of this, the ATP already contains the
infrastructure (electricity, railroads, and highways) at or near the levels needed for GNEP.
Socioeconomic impacts from GNEP would be low due to low levels of population and industrial
development. This report provides a detailed description of the ATP and the hydrologic, infrastructure,
and socioeconomic features with which it is intrinsically associated. Specifically, this DSR, though
concentrated on the ATP, encompasses the key features within its watershed (Par Pond and Lower Three
Runs) and the infrastructure ties that enable service to the ATP.
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