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STVA Existing Nuclear Pants

r TVA Power Service Area "-'{

Summary of Screening Process

TVA evaluated and selected five sites as candidate sites in their ROI for potential siting of a new nuclear
facility. Each candidate site meets the eight minimum NUREG-1555 criteria for site selection. The TVA
site-comparison process resulted in the choice of BLN as the proposed site for further study.

General description of the alternative brownfield and greenfield sites is in this section. Supporting
documentation and additional information are included in individual criteria and site sections in this
report. The comparison of data is summarized in the table below.

As discussed in Section 9.3.2.4.2 of the COLA, in addition to the Bellefonte site (BLN), other brownfield
sites considered include the former Hartsville Nuclear Plant site (HVN), the former Phipps Bend Nuclear
Plant site (PBN), and the former Yellow Creek Nuclear Plant site (YCN).

For each of the four brownfield sites, construction permits were applied for and obtained under the
regulations and evaluation procedures of the period. Although nuclear plant construction was never
completed at any of these sites, they offer many of the operating nuclear site advantages mentioned in
the ER. In addition to the brownfield sites, one greenfield site, the Murphy Hill site (MH), was
considered.
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TVA ASE SUMMARY OF RESULTS
BLN HVN PBN YCN

Safety & Health Criteria -
Geoloqic Evaluation
Cooling System Suitability

Plant Safety Evaluation -
Flooding Potential Evaluation

Accident Effects Evaluation -
Population
Emergency Planning
Atmospheric Dispersion
Operational Effects Evaluation

Transportation Safety Evaluation -
Cooling Tower Drift

Environmental Criteria -
Proximity to Natural Areas
Construction-Related Effects on Aquatic Ecology
Construction-Related Effects on Terrestrial Ecology
Construction-Related Effects on Wetlands
Operations-Related Effects on Aquatic Ecology

Thermal Discharge
Entrainment And Impingement Effects

Operations-Related Effects on Terrestrial Ecology
Cooling Tower Drift

Socioeconomic Criteria -
Construction-Related Effects
Highway Access During Construction
Operations-Related Effects
Environmental Justice Evaluation
Land Use
Cultural Resources

Engineering and Cost Related Criteria -
Water Supply Cost

Transportation -
Highway Access Cost
Rail Access Cost
Barge Access Cost
Transmission Access Cost

Site Preparation -
Land Use And Ownership Assessment
Topographic Modifications
Flood Protection Cost
Cooling Water Cost

Tota
1 =Least Suitable 5 = Most Suitable
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Description of Murphy Hill Site

A greenfield site is useful as a bounding comparison for identifying on-site impacts. This
concept has been used by the NRC in other licensing activities, where the NRC has developed
generic characteristics of a greenfield site for comparison during license renewal. Some of the
issues identified for greenfield sites in NUREG-1437, Generic Environmental Impact Statement
(GElS) for License Renewal, can correlate with the issues the applicant faces in determining the
superiority of the proposed site.

The Murphy Hill site consists of approximately 1200 ac. located in northeast Marshall County,
Alabama, on the southern bank of Guntersville Reservoir at Tennessee River mile 370. Most of
the site is forested with the remainder a combination of pastureland or cultivated fields. No
development has occurred on this site to date and it is currently designated by TVA for natural
resource conservation purposes. This classification focuses on the enhancement of natural
resources for human use and appreciation (i.e., informal recreation). There are two small towns
located within the 6-mi. radius of the site. To the west-northwest, Grant supports a population
of 665 and Langston to the northeast houses 254 people. The site is undeveloped and fully
owned by TVA.

POPULATION: Murphy Hill is rated higher due to its remote location and distance to population
centers, but lower for emergency planning due to distance from major U.S. highways.

METEOROLOGY: Both the BLN and MH sites provide a limited range of atmospheric conditions
for transport and dispersion of plant emissions due to their valley locations and prevailing wind
conditions.

ECOLOGY: Several state- and federal-listed aquatic species are known from Marshall County,
Alabama. However, due to the impoundment of the Tennessee River during the creation of
Guntersville Reservoir, none of these species are currently known to occupy areas on or
adjacent to the Murphy Hill site. Habitats for terrestrial animals at the Murphy Hill site are
similar to conditions at the Bellefonte site. These two sites are located in the same
physiographic region, and both sites border Guntersville Reservoir.

The USFWS' list of threatened, endangered and candidate species for Marshall County,
Alabama, consists of 15 plant and animal species, including two mammal species, two bird, one
turtle, one amphibian, six mollusk, and three plant species. The TVA Regional Natural Heritage
database identified three terrestrial animal species that may occur on or adjacent to the
Murphy Hill site. Of the five species potentially present, only the gray bat and bald eagle have
been observed near the site. No federally listed threatened or endangered plant species are
known to occur on, or immediately adjacent to, the MH site.

The Murphy Hill proposed project area lies within the Sequatchie Valley Ecoregion III, portion of
the Southwestern Appalachian Ecoregion IV and stretches from Kentucky to Alabama with low
mountains containing a mosaic of forests and woodlands with some croplands and pastures.
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From the Tennessee border, the elongated Sequatchie Valley extends nearly one hundred miles
southwest into Alabama. Structurally associated with an anticline, where erosion of broken rock
scooped out the linear valley, it is composed mostly of Mississippian to Ordovician-age
limestones, dolomites, and shales, with some low, cherty ridges. In the north, the open, rolling,
valley floor, 600 feet in elevation, is nearly 1000 feet below the top of the Cumberland Plateau
and Sand Mountain. South of Blountsville, the topography becomes more hilly and irregular
with higher elevations. The Tennessee River flows through the Sequatchie Valley, until it turns
west near Guntersville and leaves the valley. Similar to parts of the Ridge and Valley, this is an
agriculturally productive region, with areas of pasture, hay, soybeans, small grain, corn, and
tobacco. There are no known uncommon terrestrial communities known to occur within the
vicinity of Murphy Hill, AL.

A review of the Natural Heritage Database indicates there are no federal and four state-listed
species known to occur within five miles of the project area (Table 4). One state listed species,
Granite gooseberry, is an historic record last observed in 1967. Apios priceana, a federal-listed
threatened species, occurs at the bottom of a limestone sink 6.5 miles northwest of Murphy
Hill.

A review of maps and knowledge of rare plants in the region; indicates habitat for waterweed,
along the banks of Guntersville Reservoir, is present in the project area. In addition the wooded
undisturbed areas of Murphy Hill provides suitable habitat for false hellebore and southern red
trillium; therefore, significant impacts to these botanical resources are expected from the
proposed action.

NATURAL AREAS: No natural areas are located within three miles of the site and would,
therefore, be ranked as environmentally superior.

WETLANDS: There are approximately 3 acres of emergent, scrub-shrub, and forested wetlands
at the MH site. These wetlands are located in the north-central part of the site near the
Guntersville Reservoir Shoreline.

Stringent environmental laws regulate dewatering or filling wetlands. For purposes of this
comparison, most potential construction areas are located sufficiently far away that it will be
possible to avoid most wetlands. Thus, potential adverse impacts from dewatering or filling are
expected to be avoided or minimized such that any potential impacts would be insignificant,
and all sites are rated equally.

CULTURAL RESOURCES: Human occupation of Northern Alabama in the vicinity of Murphy Hill
occurred from the Paleo-lndian to the Historic period. In northern Alabama, prehistoric
archaeological chronology is generally broken into five broad time periods: Paleo-lndian,
Archaic, Gulf Formational, Woodland, and Mississippian. Prehistoric land use and settlement
patterns vary during each period, but short- and long-term habitation sites are generally located on
floodplains and alluvial terraces along rivers and tributaries. Specialized campsites tend to be
located on older alluvial terraces and in the uplands. European interactions with Native



Americans in this area began in the seventeenth and eighteenth centuries associated with the fur
trading industry. Various excursions and temporary settlements by the British, French, and
Spanish occurred prior to this period.

Marshall County was created in 1836. Warrenton, in-Brown's Valley near Guntersville, was an
early trading post. It was incorporated in 1841 and served briefly as the county seat in the 1840s.
Marshall County residents tended to have small farms, with corn and livestock forming the
backbone of the relatively self-sufficient agricultural regime. Cotton was grown in areas that
were suited to it. Following the Civil War, Alabama was readmitted to the Union in 1868. The
effects of the war were not as keenly felt in Marshall County, where the economy was not as
dependent on slave labor. Tenancy increased in Marshall County in the early twentieth century as
cotton production continued to increase. Cotton production had declined significantly during the
1920s and 1930s as a result of the combined effects of the boll weevil, the lack of cheap labor,
and competition from other markets, and a more diversified agricultural economy began to take
its place with soybeans, truck farming, and livestock products replacing the corn and cotton
regime. By the late twentieth century, poultry raising and processing, feeding mills, and
hatcheries were the largest segment of Marshall County's economy.

Prior to the proposed construction of the Murphy Hill Coal Gasification Plant, an archaeological
survey was conducted within the project location. This survey resulted in the identification of four
archaeological sites. Only one site, a prehistoric burial mound, was recommended eligible for
the National Register of Historic Places (NRHP). Subsequent looting of this site necessitated
mitigation measures through archaeological excavation. No systematic historic/architectural
survey was conducted for the project area, although known historic/architectural resources
existed in the vicinity of the proposed Murphy Hill plant in the 1970s. Thirteen historic
properties are listed on the NRHP in Marshall County, none of which are within the APE of the
previously proposed project or in the immediate vicinity of the site.

The BLN and MH sites were ranked slightly higher due to the small number of sites identified
and the protective/avoidance measures already in place. The other sites rated slightly lower
due to the extensive number of sites already identified, indicating the potential for new
discoveries if systematic surveys are performed.

TRANSPORTATION: A lower rating was assigned to the Murphy Hill site due to lack of upgraded
highways in the vicinity of the site. Rail access is not available. A barge unloading facility and
an access road from the barge facility to the site would have to be constructed.

TRANSMISSION: The presence of existing 500-kV and 161-kV lines crossing the MH site reduce
the mileage of ROW needing to be constructed. Supporting operation of two nuclear units at
the MH site would still, however, require off-site construction of approximately 50 miles of new
500-kV transmission lines and approximately 5 miles of 161-kV line on a combined total of 1215
acres. The MH site would require additional assessment for threatened and endangered
species, cultural resources, land use, and potential impacts to water resources.
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GEOLOGY: The site lies within the Southern Appalachian Tectonic Province. For the eastern area
sites in this province, the maximum earthquake was the 1897 Giles County, Virginia,
earthquake, which had a reported intensity of MM VIII. The maximum acceleration for
intensities of this level was estimated at 0.18 g for safe shutdown earthquakes.



Murphy Hill Site Figures

Murphy Hill Site Vicinity Map-Prepared byTVA, William H. Keeler III

Murphy Hill Site Land Ownership Map with Retained and Sold Property
Boundaries- Prepared by TVA, William H. Keeler III

Murphy Hill Site Land Ownership Status Overlay on Topographic Map-Prepared by
TVA, William H. Keeler III

Murphy Hill Site Aerial Photo with Site Boundary- Prepared by-TVA, William H.
Keeler III
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