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5.5 NORTH CAROLINA 

5.5.1 Earth Resources 

Affected Environments at Alternative Sites 
North Carolina I 

5.5.1.1 Physiography and Topogr.£P.!ly 

The proposed North Carolina SSC site lies in the Piedmont Upland section 
of the Piedmont physiographic province, in an area characterized by 
moderate relief developed on a submaturely dissected peneplain (Fenneman 
1938). Topography at the site and the vicinity is predominantly a flat 
to slightly rolling little dissected upland surface that locally grades 
to rolling topography at prominent drainages (Figure 5.5.1-1). An area 
of Triassic Lowlands lies southeast of the site. 

Elevations in the site vicinity range from 250 ft, where the Flat River 
flows to the south (U.S.G.S. 19746), to 830 ft in the hills immediately 
northwest of the ring (U.S.G.S. 1982). Elevations in the site proper 
range from 380 ft at Knap of Reeds Creek (U.S.G.S. 1977) to 740 ft on 
the northwestern edge of the ring (U.S.G.S. 1982). Relief on the flatter 
upland portion of the site area is low, comprising mostly 50- to 80-ft
high swells that are 0.25 to 0.5 mi across (U.S.G.S. 1981a, b and c). 

Drainage in the site area has a well-integrated dendritic pattern; bed
rock geology appears to exert little control on the drainage pattern. 
The southwestern half of the site is drained by tributaries of the Flat 
River (U.S.G.S. 1974a, 1977, 198lb). The eastern portion is drained by 
tributaries and main stem of the Tar River (U.S.G.S. 1974a, 1981c). 
Other creeks (Mayo Creek and Grassy Creek) drain the far northern por
tions {U.S.G.S. 1980 and 198la). Tributary creeks at the site are gen
erally only slightly incised; main stems of the Tar and Flat rivers have 
incised to 60 to 110 ft below the adjacent uplands. 

5.5.1.2 Stratigraphy 

A stratigraphic column of the rock units within and surrounding the North 
Carolirta site is depicted in Figure 5.5.1-2. Lithologic descriptions of 
these units are given in Table 5.5.1-1. All lithologic descriptions in 
the table refer to rocks metamorphosed to greenschist grade, unless 
otherwise specified. Rock names represent protoliths, in keeping with 
local geologic practice; metamorphic mineralogy is listed in the "Other 
Characteristics" column. The site rocks are part of a large tectono
stratigraphic belt commonly referred to as the Carolina Slate Belt, 
which extends from southern Virginia to northern Georgia along the trend 
of the Appalachians. Information in this section was obtained from 
various sources, including Harris and Glover (1988), Glover and Sinha 
(1973), Hadley (1973), Burt et al. (1978), Bates and Jackson (1980), 
Ragland et al. (1968), Mcconnel and Glover (1982), Briggs et al. (1978), 
and Stuckey and Conrad (1958). The time scale used to approximate the 
age of rock units is the "Decade of North American Geology 1983 Geologic 
Time Scale" (Palmer 1983). 
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Figure 5.5.1-1 
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Figure 5.5.1-2 

STRATIGRAPHIC COLUMN-NORTH CAROLINA SITE 
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Table 5.5.1-1 

LITHOLOGIC DESCRIPTIONS 

Lithology 

Residual overburden formed 
by in situ chemical weath
ering of underlying rock. 

Dark gray to black, mas
sive, crystalline, unmeta
morphosed diabase. 

Predominantly mafic and 
felsic metavolcanics. 
Mafic rocks are mostly 
pyroclastic debris (lapilli 
tuff) that fall within the 
basalt range. These are 
commonly highly scoria
ceous and may include 
thin-bedded tuff inter
layered with the lapilli 
tuff and tuff breccia. 
Other mafic rocks include 
mafic sills, lavas, dikes, 
and minor interbeds of 
felsic volcanic rock, tuf
faceous epiclastic sand
stone, and mudstone. 
Felsic rocks include por
phyritic dikes and lava 
domes with plagioclase and 
quartz phenocrysts as well 
as bedded tuff and fine 
lapilli tuff that are min
eralogically similar. Both 
mafic and felsic rocks are 
overlain by a thin-bedded 
mudstone unit. 

Other Characteristics 

Transitional between soil 
and weathered rock. 

Mafic component increases 
northward. Mafic meta
morphic assemblage is 
chlorite-actinolite
epidote (albite-quartz
hematite). Felsic 
groundmass is epidote
chlorite-sericite. 
Metallic sulfide vein 
mineralization has proven 
eco-nomic within the 
Virgilina Synclinorium. 
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Table 5.5.1-1 (Cont) 

LITHOLOGIC DESCRIPTIONS 

Lithology 

Chlorite-rich, locally 
laminated volcanic sand
stone, siltstone, some 
conglomerate, and minor 
pyroclastic units. Sand
stone is poorly to moder
ately well sorted and con
tains quartz, feldspar and 
volcanic detritus. Silt
stone is thin-bedded and 
generally more alluminous 
than the sandstone. 

Buff, gray, and red, 
coarse, felsic tuff and 
lapilli tuff in the dacite 
to rhyodacite range, light 
gray-green, intermediate 
pyroclastic rocks and 
lavas, and medium- to dark
green pyroxene andesite, 
and basaltic pyroclastic 
deposits and lava. Dacitic 
tuffs have plagioclase and 
quartz phenocrysts, are 
commonly massively bedded, 
and are locally brecciated. 
They occur as vitric, 
vitric crystal, crystal, 
and lapilli tuffs. Dis
seminated pyrite occurs 
locally. 

Other Characteristics 

Metamorphic phases are 
interstitial sericite 
and chlorite, which are 
most abundant in the 
siltstone. 

Felsic rocks now composed 
of quartz-plagioclase
muscovite-potassium 
feldspar-chlorite
(hematite or magnetite) ± 
biotite. Intermediate 
rocks have a greater 
chlorite and epidote con
tent, with pseudomorphs 
of chlorite and actino-
1 ite after hornblende. 
Intermediate rocks are 
plagioclase-quartz
chlorite-epidote
muscovite-(hematite or 
magnetite). Mafic rocks 
are chlorite-actinolite
epidote-plagioclase
quartz-(hematite or 
magnetite) . 
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Table 5.5.1-1 (Cont) 

LITHOLOGIC DESCRIPTIONS 

Lithology 

Collectively includes 
granodiorite, porphyritic 
granodiorite, granite, 
quartz diorite, and ~uartz 
monzonite (adamel-lite), 
with minor mafic phases. 
The granodiorite is medium
to coarse-grained, subpor
phyritic, with large crys
tals of partially albitized 
plagioclase in a groundmass 
of anhedral quartz and 
perthite, with minor 
plagioclase. The porphy
ritic granodiorite contains 
5- to 6-mm plagioclase 
phenocrysts in a medium
grained groundmass of 
plagioclase, quartz, and 
potassium feldspar; rela
tive abundances vary 
locally into the quartz 
monzonite range. The 
quartz diorite includes 
quartz and plagioclase 
phenocrysts in a fine
grained ground-mass of 
quartz, plagioclase, epi
dote, and potassium 
feldspar. 

Generally coarse-grained 
hornblende diorite or 
gabbro. May contain large 
albitized plagioclase 
phenocrysts. 

Other Characteristics 

Intrusive granitic rocks 
(as defined here) include 
the Roxboro metagranite 
pluton, the Oxford plu
ton, the Moriah pluton, 
and the Butner stock. 
Rock types described are 
probably related to mul
tiple magmatic events 
associated with the con
solidation of numerous 
plutons, and are probably 
genetically related to 
the mineralogically 
similar extrusive rocks. 
Metamorphic effects in 
these rocks are slight 
and generally consist of 
alteration of the ground
mass to include matted 
chlorite and epidote. 

Typically, most horn
blende is replaced by 
chlorite, actinolite, 
stilpnome-lane, and 
hematite. 

Sources: Ragland et al. 1968; Burt et al. 1978; Glover and Sinha 1973; Briggs et al. 1978; McConnel 
and Glover 1982; Hadley 1973; Harris and Glover 1988; Stuckey and Conrad 1958; Bates and 
Jackson 1980; 
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According to an interpretation by Harris and Glover (1988) the now meta
morphosed volcanic rocks of the Slate Belt were erupted in a magmatic 
island arc. The oldest units (Hyco formation) were deposited between 
620 and 700 million years ago in a mixed subaerial and subaqueous envi
ronment. As this initial volcanic stage waned, the region was uplifted 
and eroded, generating the epiclastic (submarine fan) sediments of the 
Aaron formation. A renewal of volcanism 600 to 620 million years ago 
resulted in the rocks of the Virgilina formation. Throughout this time 
period, felsic and mafic magmas related to the concomitant volcanism 
intruded in much of the volcanic pile. These rocks have since been meta
morphosed and deformed by a variety of tectonic events that culminated 
between 440 and 480 million years ago with the permanent suturing of the 
island arc to the North American continent (Harris and Glover 1988). 

5.5.1.3 Geologic Structure 

Figure 5.5.1-3 is a geologic map of the vicinity of the North Carolina 
site. Figure 5.5.1-4 is a cross section along the proposed ring. Rock 
units described in these figures are principally metamorphosed sedimen
tary, intrusive, and volcanic rocks of the Carolina Slate Belt that were 
folded by a regional compressive event to form the Virgilina Synclino
rium during the late Precambrian period more than 570 million years ago. 
The synclinal axis trends northeast and crosses the western portion of 
the proposed ring. Subsequent intrusive, metamorphic, and deformational 
events, including the Taconic event in the Ordovician period (435 to 500 
million years ago), have produced additional structural and mir.eralogic 
imprints that have contributed to the geologic complexity of the region. 

Information on mapped faults in the area is presented in Table 5.5.1-2. 
Detailed mapping of the Virgilina area by Glover and Sinha (1973) delin
eated several faults and folds in the vicinity of the "nose" of the 
synclinal structure. Although these faults are displayed in Figure 
5.5.1-3, more recent mapping revealed no field evidence for them (Reid 
1985). Additional faults mapped by Mcconnel and Glover (1982) within 
the Aaron and· Hyco formations in the same area were not confirmed during 
SSC-related studies. Other faults in the vicinity include those bound
ing the Triassic (195-million to 225-million-year-old) basin southeast 
of the ring. In addition to the faults listed in Table 5.5.1-2, two 
shear zones were mapped across the southern portion of the ring (see 
Figure 5.5.1-3). These zones appear highly silicified at the surface, 
although unhealed brecciation is also evident locally. The nature of 
these structures at tunnel depth is uncertain. 

A weak cleavage, generally paralleling the regional fabric of the North 
Carolina Piedmont at North 200 to soo East, is present in most rocks. 
The cleavage is most noticeable in weathered rock and is commonly 
imperceptible at depth. Numerous joint trends are evident in the 
different units; major trends occur at North 200 to goo West, North oo 
to 300 East, and North 400 to 100 East with nearly vertical dips. Joint 
spacings generally range from less than an inch between joints of a par
ticular set, to almost 5 ft (Reid 1988a). 
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Figure 5.5.1-3 

GEOLOGIC MAP OF THE VICINITY OF THE NORTH CAROLINA SITE 
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Table 5.5.1-2 

SUMMARY OF FAULT CHARACTERISTICS 

Fault Location 

Two fau1ts Two faults 
surrounding cross near 
linear E2 and one 
outcro~ crosses 
of Aaron near F4 
Fm. 

Normal 
fault 

Normal 
fault 

3 mi SE of 
southeastern 
ring 

5 mi SE of 
southeastern 
ring 

Source: Reid 1986c. 

GAPP 5A2 l 0881 gc 

Strike Dip Thickness D.i.splacement/Age 

N-NE 

NE SE 

N-S w 

Precambrian
Cambri an 

Triassic 

Triassic 
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5.5.1.4 Geoenqineerinq Conditions 

The geoengineering materials at the SSC site in North Carolina include: 

o Soils 

o Rocks 

Clay 
Silty clay or clayey silt 
Sandy silt and silty sand 

Felsic and intermediate volcanic rocks 
Epiclastic rocks 
Mafic and intermediate rocks 
Felsic intrusive rocks 
Hornblende-diorite gabbrn 

The overburden soils are mostly of the residual type developed by in
place weathering of underlying geologic formations. Alluvial soils are 
encountered in stream valleys. Clay, silt, and sand are the main con
stituents of soils at the surface of the site. Table 5.5.1-3 represents 
the geotechnical characteristics of soils. The soils are classified as 
MHG (elastic inorganic silts) CL (inorganic clays of low to medium 
plasticity), ML (low plasticity inorganic silts, sands), and SM (low 
permeability, low compressibility), based on Unified Soil Classification 
System. A typical soil profile includes clay, silty clay (CL), or clayey 
silt (ML or MH) at the surface grading to sandy silt (ML-SM), and silty 
sand (SM) with increasing depth. The proposed campus area may contain 
local, shallow zones of clay with moderate shrink swell potential. 
Bearing-capacity of the soil ranges from 20 lb/inch2 to 35 lb/inchz. 
The unconfined strength of soil typically averages about 18 lb/inch2 
within a 30 ft thickness above the underlying rock (Law Engineering 
1987). The most compressible soils are located.close to the surface and 
typically are above the water table. Some of the partially weathered 
rock behaves like a preconsolidated soil (Sower and Richardson 1983) 
because of residual mineral bonds between unweathered or partially 
weathered grains. 

For rocks, the borehole velocity logs were used to estimate the in situ 
rockmass properties. For the proposed site, the apparant modulus ratios 
range from 170 to 620 and average close to 350 (in the range for typical 
metamorphic rocks). The unconfined compressive strength of the rocks 
along the collider ring ranges from 5,000 lb/inchz to 15,000 lb/inchz 
with corresponding total hardness values ranging from 35 to 228. Table 
5.5.1-4 presents the geotechnical characteristics of rocks. 
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Table S..5.1-3 

6EOTECHHlCAL CHARACTERISTICS OF SOILS 

Soll Dry liquid: lim4t/' Uneonflned Shear 
Description Density Mo.i$ture ~lastlclty Strength Strength Friction 

uses lb/f t3 Content i Index lb/lnch2 lb/1nch2 Angle 

CH, ML sa.o. 22 50/26 19..5 ND 20° - 35° 

MH, ML. 79.7 33 53/!B. lS.O ND 20° - 35° 

MH/ML 

Calculated 

Avg. Bearing 

Capacity 
lb/inch2 

20-35 

10-35 

*Undisturbed soil samples were taken at two locations, depths 7.5-9.5 ft and 4.0-6.0 ft. One sample from each locJtion 
was tested~ 

Notes: Ml= Low, plast.:ici.ty: ina.r:gan.ic silts, sands 

MH =Elastic. inor;g,11nic s-.ilts 

CH.= lnoflganie, clays of h.tgh 11i.larttc.it.y 

HD• No data 

Source: Reid: 1988 c. 
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Table 5.5.1-4 

GEOTECHNICAL CHARACTERISTICS OF ROCKS 

Seismic Unconfined Young's 
Velocity Canpressive Tensile Modulus Bulk Cherchar 

Ratio Strength Strength lb/inch2 Poisson's Density Total Abraslvity 

Vs/Vp lbJincn2 lb/lnchZ x 106 Ratio lb/ft3 Hardness Index 

sic and NO Average 

::!rmediate NO apparent NO 34-56 4.4 

::anic rocks (6,000-11,600) modulus (165-173) (2.4-5.9) 

of 

::lastic NO 3.9 x 106 

NO lb/inch2 NO 35-37 3.2 

(5,500-11,900) estimated (146-179) (1.8-4.2) 

ic and NO from 
emiediate NO modulus NO 50-56 3.5 

:::anic rocks (3,600-15,800) ratio of (170-177) (2.9-4.6) 

about 350 

sic intrusive NO 
ks (13,B00-17,600) NO NO (154-181) 125-228 5.5 

(4.2-6.6) 

nblende NO 
rite-Gabbro 15. 70ob NO NO 177b 55b 4.8b 

es: Data are presented as averages with range in parentheses. 

a. Unweathered rock 
b. One sample tested 

rce: Reid 1988c; GeoConSol, Inc; Colorado School Mines 1987. 
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P-Wave 
Velocity 

ft/s 3 

17,000 

19.000 

20,000 

19,000 

16,500 
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At various locations along the collider ring, drill hole cores, and 
exposures in quarries and highway cuts reveal the following: 

o Soil thickness varies from 15 ft to 50 ft 

o Soil with plastic clay occurs locally within the upper 2 to 
4 ft with the water table often within 10 to 15 ft of the 
surface. 

o Depth to hard soil or partially weathered rock is about 20 ft 
in areas underlain by volcanic rocks and 20 to 40 ft in areas 
underlain by intrusive rocks. 

o Rock quality at tunnel depth ranges from good to excellent, 
based on Deere's rock quality designation scheme. 

o Some of the major vertical fractures observed are healed with 
quartz and epidote, or with calcite. 

o A distinctly fractured zone was noticed in one boring. 

o There are three major subvertical joint sets (Section 5.5.1.3). 

5.5.1.5 Geologic Hazards 

Patterns of historical seismicity in the southeastern U.S. indicate four 
zones in which earthquakes are more common than elsewhere in the region 
(Bollinger 1973). These zones are the Central Virginia Seismic Zone 
(CVSZ), the Southern Appalachian Seismic Zone (SASZ), the South Carolina
Georgia Seismic Zone (SCGSZ), and the Northern Virginia-Maryland Seismic 
Zone (NVMSZ). The North Carolina site is in a part of the Piedmont with 
a low level of historical seismicity, bounded by the CVSZ, SASZ, and 
SCGSZ. Historically, there have been about 50 earthquakes within 100 mi 
of the site (Bollinger 1973). The majority of earthquakes within a 
100 mi radius of the site occurred 25 mi north of the site within the 
cvsz. 

The site is along the boundary between UBC seismic zones 1 and 2 
(International Conference of Building Officials 1988); therefore it 
could experience minor to moderate damage corresponding to Modified 
Mercalli intensities up to about VII. The nearest earthquake occurred 
about 3 mi east of the site in the 1890s and had Modified Mercalli inten
sities of II and III. Algermissen et al. (1982) estimated accelerations 
with a 90% probability of not being exceeded in 50 years in the site 
area to be 0.05g. There are no potentially active faults in proximity 
of the North .Carolina SSC site (Howard et al. 1978). The geologic mate
rials in the site area, rock overlain by residual saprolite, have a low 
susceptibility for liquefaction. 

No other geologic hazards are anticipated at this site. No hydrocarbons 
are extracted in the region (Section 5.5.1.6), and the site rocks are 
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not gassy. Groundwater withdrawal will not cause subsidence since the 
metamorphic bedrock is relatively incompressible. There is no volcanic 
activity in the area. Since site topography is sufficiently subdued, 
landslides are not expected to be a problem. 

5.5.1.6 Economic Geologic Resources 

Locations of known prospects and mines in the vicinity of the proposed 
North Carolina site are shown in Figure 5.5.1-5. These were obtained 
from the U.S. Bureau of Mines (USBM) (1988), and the U.S.G.S. (Reid 
1988b) Aggregate resources are available from numerous facilities that 
supply crushed rock to the region; raw materials are plentiful. Cement 
is not produced in the immediate vicinity of the site; however, cement 
supplied from neighboring states is available. Copper, gold, and silver 
have been produced from several mines in the area; most of these are no 
longer economical. Small deposits of kyanite, mica, talc, pyrophyllite, 
and iron, of small economic importance, are also present near the site. 

A. Earthen Construction Materials 

Material suitable for use as high-quality aggregate is abundant in the 
vicinity of the site. Aggregate production in this area includes the 
output of nine existing quarries, and could be expanded to include 
inactive quarries and permitted but as yet undeveloped resources. 
Aggregate sources are generally crushed rock, including diabase, gabbro, 
and metavolcanic rocks (Reid 1988b). 

Cement is available from plants in Virginia, Tennessee, Georgia, and 
South Carolina, where calcareous rock of adequate grade is found. The 
lack of local cement production has not hindered construction in the 
past; cement is commonly supplied through rail shipments from these 
neighboring states (Reid 1988b). 

B. Energy Resources 

A search of oil and gas well records by Petroleum Information Corpora
tion (1988) revealed no information regarding oil or gas exploration or 
production in the vicinity of the proposed site. Likewise, evidence of 
uranium or other energy resources was not found in files maintained by 
the USBM (1988). 

C. Metallic Resources 

Various types of metallic deposits associated with the rocks of the Slate 
Belt have been prospected and mined, including chromite, copper, gold, 
iron, lead, zinc, silver, molybdenum, and tungsten. However, very few 
of these deposits have proven economic, and North Carolina has not been 
a large-volume producer of metallic minerals (Carpenter 1976). 
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f;gure 5.5.1-5 

LOCATIONS OF KNOWN PROSPECTS 
AND MINES IN THE NORTH CAROLINA SITE AREA 
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Chromium deposits of the Slate Belt are generally confined to ultramafic 
rocks. Two deposits prospected are located near Wilton in Granville 
County and in the Adam Mountain area in Wake County, southeast of the 
site (Carpenter 1976). No ultramafic rocks have been identified in the 
immediate vicinity of the site. 

Copper mineralization ccmmonly occurs as veins containing chalcopyrite, 
bornite, chalcocite, and malachite along shear zones and fractures in 
felsic metavolcanic rocks. Copper districts include the Virgilina, Gold 
Hill, and Cid districts, and areas in southwestern Chatham County and 
Guilford County (Carpenter 1976). The Virgilina district extends from 
Person County to Dan River in Virginia, intersecting the northern por
tion of the proposed ring and passing through the town of Virgilina on 
the North Carolina-Virginia border. Ore deposits averaged about 2% 
copper and small amounts of silver (Reid 1988b}. 

Prospects and past producers of copper in the vicinity of the ring are 
shown in Figure 5.5.1-5. These are concentrated along the axis of the 
Virgilina Synclinorium where quartz veins containing discontinllous 
copper mineralization are concentrated. 

Two inactive copper mines, or prospects, are located inside the ring 
alignment, a third is on Dr very near the ring, and another fifteen are 
within 5 mi of the ring. Despite all previous exploration efforts, only 
a few deposits north of the site are considered potentially economic 
(Reid 198Bb). 

Gold is typically encountered free and in sulfides associated with the 
copper mineralization of the Virgilina district. Gold deposits are also 
found scattered throughout Orange County where felsic pyroclastic rocks 
are in contact with intrusions (Carpenter 1976). Lead, zinc, and silver 
have also been produced as byproducts of copper production in the area. 
Molybdenite is found in minor quantities throughout North Carolina; 
molybdenum associated with the copper and gold deposits of the Slate 
Belt is typically uneconomic (Carpenter 1976). 

Scheelite, wolframite, and huebnerite associated with pyrite, chalcopy
rite, barite, siderite, sphalerite, galena, and gold and silver have 
be~n mined for tungsten in Vance and Cabarrus counties. The Van-:e 
County mines were important producers between 1951 and 1958, but activ
ity has been sporadic since then (Carpenter 1976). Iron oxides, includ
ing hematite, magnetite, and goethite have been mined in the Slate Belt, 
with most of the production concentrated in Chatham and Orange counties. 
There are three iron deposits near the site, one is inside the ring 
alignment (Reid l988b). 

D. Other Resources 

Pyrophyllite and talc are present at at least ten localities inside the 
ring alignment (see Figure 5.5.1-5). Major pyrophyllite deposits occur 
on Bowlings Mountain about 3 mi northwest of Stem (Stuckey 1967). These 
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and other deposits contain reserves that could be mined in the future 
(Reid 1988b). However, pyrophyllite has never been considered a signif
icant resource; total ll.S. production in 1986 was valued at 1.75 million 
do Tl ars (Reid 1988bJ. 

Other resources identified on Figure 5.5.1-5 include an undev.eloped 
kyanite prospect and an inactive mka mine. 
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5.5.2.l Surface Water Hydrology, Quality, and Use 

A. Surface Water Runoff and Flooding 

The proposed North Carolina project location straddles the Neuse, Tar, 
and Roanoke rivers. All three flow generally southeast toward the 
Atlantic; the Neuse and~Tar rivers empty into Pamlico Sound, and the 
Roanoke, into Albemarle Sound. Figure 5.5.2-1 shows the size and limits 
of these watersheds and the location of the SSC. The Tar River, which 
has its headwaters within the ring, is the only large river that inter
sects the ring location (Figure 5.5.2-2). Mayo Creek, which also has 
its headwaters within the ring, flows north into Mayo Reservoir, then 
into Kerr Reservoir, and finally into the Roanoke River. The Flat 
River, which has its headwaters west of the project location, flows east 
across the ring near E2, then south over the ring near J2, into Lake 
Michie, and finally into the Neuse River (Figure 5.5.2-2). 

There are four active U.S.G.S. gauging stations in the project vicinity 
with records ranging in length from 4 to 61 years. General flow values 
for these stations are presented in Table 5.5.2-1. No active, unregu
lated U.S.G.S. stations on the Roanoke or its tributaries exist in the 
project vicinity, only one is available for the Tar River systems, and 
three are on the ~euse River or tributaries. 

Six major stream channels cross the proposed ring location, four in the 
Neuse River drainage, one in the Roanoke River drainage, and one in the 
Tar River. The drainage areas, channel, and floodplain dimensions are 
given in Table 5.5.2-2. These watersheds are relatively small, ranging 
in size from Mayo Creek, with an area of 12 mi2, to the Fl at and the Tar 
Rivers with 141 and 123 mi 2 , respectively. All of these channels are 
confined within moderately narrow valleys except for Mayo Creek, the 
smallest stream, which has one of the broadest valleys. The potential 
for flooding on these streams is limited because of these narrow 
valleys. 

The Federal Emergency Managemenent Agency has developed Flood Insurance 
Rate Maps (FIRMs) for Durham County's unincorporated areas, including 
the lands traversed by the SSC ring. The Durham County FIRM covers the 
Flat River crossing at the ring. In Granville and Person counties, only 
Flood Hazard Boundary Maps (FHBMs) have been prepared. These maps cover 
the North and South Flat Rivers, Mayo Creek, the Tar River, and Knap of 
Reeds Creek. Where available, floodplain widths from the FEMA maps were 
incorporated into the values in Table 5.5.2-2. Only Durham County 
currently participates in the National Flood Insurance Program; thus, it 
alone has the rate maps published. Even these rate maps show flood 
zones without elevations, indicating that no detailed analysis of flood
ing has been performed. Flooding in North Carolina is generally caused 
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Figure 5.5.2-1 
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Figure 5.5.2-2 

HYDROLOGIC FEATURES - NORTH CAROLINA SSC SITE 
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Table 5.5.2-1 

GAUGE DATA IN PROJECT VICINITY 

Ora 1nage Instantaneous Minimum Average Flow Duration* 
U.S.G.S. Gauge Area Maximum Flow* Flow* Q5% Q25% Q50% Q75% Q95% 

mi2 Flow* 
Date 

I. Little River 80.4 9,070 10/25/71 0.01 74.0 
near Orange 

Factory 
(tlo. 02085220) 

2. Flat River at 149.0 20 000 7 /26/38 0.27 144.0 
Bahama 
(No. 02085500) 

3. Knap of Reeds 43.0 3,210 3/6/84 1.19 52.5 
Creek near 
Butner (No. 02086624) 

4. Tar River near 167.-0 14,200 4/27/78 0.02 158.0 
Tar River, NC 

(No. 02081500) 

*All flow values in cubic feet per second (ft3/s). 

Source: Barker et a 1. 1986. 
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Table 5.5.2-2 

CHANNEL AND FLOODPLAIN 
CHARACTERISTICS AT THE COLLIDER RING 

NORTH CAROLINA SSC SITE 

Bankfull Bankfull 
Drainage Channel Channe 1 Floodplain 

Ora inage Channel Area Width Depth Width 
mi2 ft ft ft 

Flat River near J2 141 60 5 150 

S. Flat R1ver near EZ 56 40 10 zoo 

N. flat River near F2 zo zo 6 90 

Knap of Reeds Creek near flO 11 30 5 300 

Mayo Creek near F4 lZ 10 3 400 

Tar River near £9 1Z3 so 6 400 

Note: Drainage areas were measured fran U.S.G.S. topographic maps, and channel 
widths and depths, were estimated during site visits in 1988. 

Source: Federal Emergency Management Agengy l978a, 1978b, and 1979. 
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by e,ther thunderstorms during the warm season or tropical storms (and 
hurricanes) during the late summer or early fall. However, flooding is 
not restricted to only these time periods, but can occur throughout the 
year (Gunter, et al., 1987). An indication of this random nature of 
flooding is given in Table 5.5.2-1 where the four U.S.G.S. gauging sta
tions closest to the SSC have maximum flows occurring in four different 
months. Historic flooding in the state is highly variable with six 
major floods occurring statewide over the past 75 years (Gunter et al. 
1987). Little historic flooding data is available for the proposed SSC 
location because the site is located in smaller watersheds, and because 
it is rural, no heavily improved areas are affected when flooding does 
occur. 

B. Surface Water Quality 

North Carolina has recently revised its administrative code concerning 
classification of surface waters and establishment of water quality stan
dards (North Carolina 1988). Five fresh water classifications are now 
used; three are water supply classifications (WS-1, WS-II, and WS-III), 
while the other two relate to uses suitable for secondary recreation and 
fish propagation (Class CJ, and suitable for swimming and primary recre
ation in addition to all of Class C uses (Class B). The streams in the 
vicinity of the proposed SSC project location are classified as follows. 

Roanoke Basin 
Mayo Creek c 

Neuse Basin 
North Flat River ws II I (potential ws II) 
South Flat River ws III (potential ws II) 
Flat River (L. Michie and upstream) ws I II (potential ws II) 
Flat River (downstream from L. Michie) WS II I 
Knap of Reeds Creek ws III (potential ws I) 

(L. Butner and upstream) 
Ledge and Holman creeks WS III (potential ws I) 

(L. Rogers and upstream) 
Tar Basin 

Tar River WS III (possible WS I) 
Jackson Creek c 
Owen Creek c 

Twenty-five sampling stations were used to gather water quality data in 
the general area of the SSC (see Figure 5.5.2-2) over the past 20 years. 
Ten are in the Neuse River basin, eight are within the Roanoke River 
basin, and seven are on the Tar River or its tributaries. Only seven of 
the 25 stations are currently active. Data from six representative sta
tions are included in Table 5.5.2-3 as an indication of current water 
quality, even though two of these locations have no data after 1980. 
The data indicate that both the average concentrations of lead and 
mercury and the turbidity levels at these stations exceed standards . 
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Table 5.5.2-3 

SURFACE WATER QUALITY DATA 
IN PROJECT VICINITY 

Parameter Standard Maximum Minimum Average 

Stream: Mayo Creek at SR 1547 
STORET Station No.N4515000 
Period of Record - 1985 to Present 

Fecal Coliform 
pH 
Temperature 
Dissolved Oxygen 
Dissolved Solids 
Turbidity 
Chloride 
Sul fate 
Nitrate(N) 
Lead 
Mercury 

#/100 ml 

oc 
mg/l 
mg/l 

NTU 
mg/l 
mg/l 
mg/l 
µg/l 
µg/l 

5 1,000 
6.0-9.0 

~ 5.0 

~ 50 

~ 25 
~ 0.2 

Stream: Grassy Creek at SR 1325 
STORET Station No. N4600000 
Period of Record - 1973-1980 

Fecal Coliform #/100 ml 1,000 
pH 6.0-9.0 
Temperature oc 
Dissolved Oxygen mg/l ~ 5.0 
Dissolved Solids mg/l 
Turbidity NTUq ~ 50.0 
Chloride mg/l 
Sulfate mg/l 
Nitrate(N) mg/l 
Lead µg/l ~ 25.0 
Mercury µg/l ~ 0.2 

6AP,J5A2108834 

7.4 5.7 6.9 
1 24 13 

12.9 7.2 10.1 

75 15 39 

0.41 0 .10 0.26 
~ 50 

0.4 0.2 0.1 

7.6 5.7 6.9 
26 3 14 
II. 5 6.3 9.2 

600 0 .'5 46 

0.70 0.05 0 .17 
100 54 

< 0.5 
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Table 5.5.Z-3 (Cont) 

SURFACE WATER QUALITY DATA 
IN PROJECT VICINITY 

Parameter Standard Maximum Minimum Average 

Stream: 14 Flat River at SR 1614 
STORET Station No. Jl070000 
Period of Record - 1981-1987 

Fecal coliform #/100 ml 
pH 6.0-9.0 7.9 6.4 7.0 
Temperature •c 27 0 14 
Dissolved oxygen mg/l L 5.0 15.8 4.5 9.2 
Dissolved solids mg/l s 500.0 
Turbidity NTU s 50.0 800 5 65 
Chloride mg/l s 250.0 
Sulfate mg/l < 250.0 
Nitrate(N) mg/l s 10.0 0. 77 0.01 0.31 
Lead µg/l s 25.0 120 <32 
Mercury µg/l s 0.2 0.2 0 .1 

Stream: 15 Lake Michie at Dam 
STORET Station No. Jl090000 
Period of Record - 1974-1980 

Fecal coliform #/100 ml 
pH 6.0-9.0 8.0 4.6 6.7 
Temperature •c 28 2 17 
Dissolved oxygen mg/l L 5.0 13.5 2.2 8.2 
Dissolved solids mg/l s 500.0 
Turbidity NTU s 50.0 200 5 29 
Chloride mg/l <'.. 250.0 
Sulfate mg/l 5. 250.0 
Nttrate(N) mg/l 5. 10.0 0.59 0.21 
Lead µg/l s 25.0 100 
Mercury µg/l s 0.2 0.7 < 0.2 
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Table 5.5.2-3 (Cont) 

SURFACE WATER QUALITY DATA 
IN PROJECT VICINITY 

Parameter Standard Maximum Minimum Average 

Stream: Knap of Reeds Creek at Butner 
STORET Station No. Jl210000 
Period of Record - 1969-1978 

Fecal coli form 
pH 
Temperature 
Dissolved oxygen 
Dissolved solids 
Turbidity 
Chloride 
Sulfate 
Nitrate(N) 
Lead 
Mercury 

#/100 ml 

oc 
mg/l 
mg/l 

NTU 
mg/l 
mg/l 
mg/l 
µg/l 
µg/l 

6.0-9.0 

~ 5.0 
~ 500.0 
~ 50.0 
~ 250.0 
~ 250.0 
~ 10.0 
~ 25.0 
~ 0.2 

Stream: Tar River at NC Highway 96 
STORET Station No. 0100000 
Period of Record - 1968-1987 

Fecal coliform 
pH 
Temperature 
Dissolved oxygen 
Dissolved solids 
Turbidity 
Chloride 
Sulfate 
Nitrate(N) 
Lead 
Mercury 

6APP5A2108836 

#/100 ml 

oc 
mg/l 
mg/l 

NTU 
mg/l 
mg/l 
mg/l 
µg/l 
µg/l 

6.0-9.0 

~ 5.0 
~ 500.0 
~ 50.0 
~ 250.0 
~ 250.0 
~ 10.0 
~ 25.0 
~ 0.2 

7.6 
28 
10.4 

0.28 

7.8 
29 
13.7 

555 

2 
200 

0.7 

6.0 6.6 
12 22 
3.2 6.9 

0.14 0.21 

5.8 
0 
3.8 

4.5 

< 100 
< 0.5 

6.7 
16 
8.4 

43 

0.26 
31 

0. I 
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'{ov.12vcr, judging water quality in terms cf the ·standc.··(dS fer the 
specific surface water classifications~ these streams or rivers have 
genarally fair to good water quality. 

Suspended sediment yields from Piedmont w~tersheds in North Carolina 
were measured by the U.S.G.S. from 1970 to 1979. The range of suspended 
sediment loads carried by five streams near the prcposed collider ring 
is from 70 to 417 ton/mi 2 per year, but four of the five streams had 
yields less than 200 ton/mi 2 per year. (Simmons 1983). 

NPDES permits have been approved for fl fteen locations in the three 
major basins surrounding the proposed SSC location. Thirteen of these 
permits are for wa~tewater treatment plants or for smaller package 
plants. The constitu~nts governed are commonly BOD, DO, ammonia, pH, 
and fecal coliform for the wast~water treatment permits, and metals, 
chlorine, and grease for the other two permits. 

C. Surface Water Use 

The area s1Jrrounding the proposed SSC location is not heavily developed 
and depends on distributed, rural water supply systems. Durham, Butner, 
Creedmoor, Roxboro, and Oxford are serviced by municipal water supply 
systems. These systems use water from a variety of sources within the 
Neuse and Roanoke river basins, and Oxford uses a Tar River source as 
emergency back-up supply. Additional water uses include commercial and 
industrial 1~ater supp1y, and cooling water. The continued reliability 
of the surface water sources, especially under drought conditions, is a 
significant water resources issue in the area. Table 5.5.2-4 gives 
known water uses for different sources within the project area, and 
includes projected water use where available. Information was not 
always available on specific uses or ultimate delivery site. For exam
ple, Lake Butner supplies water for six different general users, includ
ing residential, commercial, and industrial uses. (Lake Butner was 
officially renamed Lake Holt in 1984, but is still commonly referred to 
as Lake Butner. That convention will continue here.) Actual amounts of 
water supplied to each user were available only for half of these and nJ 
information on residential or commercial and industrial uses within 
Butner or Durham was available. 
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Table 5.5.2-4 

SURFACE WATER USE IN PROJECT VICINITY 

Current 
Water Source Use acre-ft 

Neuse River Ba~in 

1. lake Butner-Knap of Reeds Creek 

Butner Resident ia 1 

Durham Resident ia 1 

Durham/OWASA Residential 975 

Cozart Sanitary District Comn/Indus 4 

Lyons Station Sanitary District Conm/Indus 220 

Unstead State Hospital Residential 

Total 1,845 

2. Lake Michie-Flat River 

Durham Reside11t ia l 20 .775 

3. Lake Rogers-Ledge Creek 

Creednoclr Resident la l 250 

4. lrr1gators, genera 1 

15 ponds, wells, streams Irrigation 1,395 

Roanoke River Basin 

I. Isaac Walton Lake-Satterfield Creek 

Roxboro Res1dent1al 4.770 

2 Kerr Reservoir-Roanoke River 

Oxford Resident ia 1 1,306 

Oxtord Conm/Indus 327 

Corps of Engineers Cooling ? 

3. Mayo Reservoir-Mayo Creek 

CP & l Electric Generating Plant Cooling 7 

4. lrr1gators & General 20 ponds Irrigat ton 727 

Tar River Basin 

1. lrr1gators & General 75 Ponds & Wells Irrigation ",i.116 

Sources: North Carolina Department of Natural Resources and Comnunity 
Developnent 1988a and 1988b; Carolina Power and Light Company 
1977. 

Quantit::t 

Projected 
acre-ft 

3,555 

43 .770 

525 

6,610 
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5.5.2.2 Groundwater Hvdrology. Quality. and Use 

A. Groundwater Hydrology 

The proposed SSC site is underlain predominantly by metamorphic rocks 
with Triassic sedimentary rocks occurring southeast of the project area. 
Most of the precipitation in the area becomes surface runoff and only 10 
to 15% of the total precipitation percolates to the water table. The 
rocks underlying the site generally occur as two zones. The uppermost 
zone is formed by weathering of the underlying bedrock and is referred 
to as saprolite. The second zone underlying the saprolite consists of 
partially weathered and unweathered bedrock that is composed of various 
metamorphic, sedimentary, or intrusive rocks (Putnam and Lindskov 1973). 
Wells in the area are completed in the bedrock zone. 

The thickness of the saprolite affects the yield of wells in the bedrock 
because the saprolite acts as a reservoir for downward-moving water. 
Where fractured rocks are pumped, water seeps downward from the sapro-
1 ite so that the thicker the saprolite layer, the larger the volume of 
water available for withdrawal. Thickness of the saprolite ranges from 
a few feet near rock outcrops to 100 ft. Average thickness on hills and 
ridges is about 30 ft, while in stream valleys it is generally less than 
20 ft thick (Putnam and Lindskov 1973). The saprolite is usually porous, 
but not necessarily very permeable, so that a thick layer of saprolite 
has a large storage and recharge potential but does not yield water to 
wells readily. A thick layer of saprolite may be an indication that the 
underlying rock has joints, fractures, or pores that contain water (May 
and Thomas 1968). Hydraulic conductivities reported for the saprolite 
in the area range from io-• to io-• cm/s (Sowers and Richardson 1983). 

The relative yield of wells expressed in gallons per minute per foot of 
well varies according to the topographic location, depth, and rock unit 
penetrated by the well. Wells on hills generally have slightly lower 
relative yields than those located in draws. Similarly, the relative 
yield of wells decreases with depth. The relative well yield is also a 
function of the rock unit penetrated. The igneous and metamorphic 
rocks, predominantly gneisses, schists, and granite, are usually the 
most productive of the bedrock zones. The metavolcanic rocks are com
posed primarily of tuffs, breccias, phyllites, argillites, and graywacke. 
The size and interconnection of fractures in these rocks are usually 
less than the igneous and metamorphic rocks and as a result, the water
bearing characteristics of the metavolcanics are ~ot as favorable for 
well development. The Triassic sedimentary rocks consist of sandstone, 
siltstone, shale, and conglomerate that have a variable lithology and 
generally low conductivity, making them the least favorable for ground
water development (May and Thomas 1968). 

Table 5.5.2-5 is a summary of the water-bearing properties of the 
bedrock types in the SSC site vicinity. As shown on the table, the 
Triassic rocks tend to be less productive, with an estimated sustained 
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Table 5.5.2-5 

SUMMARY OF WATER-BEARING PROPERTIES OF THE 
BEDROCK IN THE VICINITY OF THE NORTH CAROLINA SSC 

SITE 

Rock Type 

Triassic 

Metavolcanic and 

metasedtmentary 

Gneiss and schist 

Igneous 1 ntrus ive 

Argillite and graywacke 

NA = Not Available 

Range of 
Sustained Yields 
ac-ft/yr/mi2 

20 - 65 

145 - 335 

225 - 280 

280 - 335 

NA 

Range of Average 
Relative Well Yields 
gal/min/ft of well 

0.04 - 0.06 

0.06 - 0.25 

0.06 - 0.15 

0.05 - 0.19 

0.07 - 0.25 

Sources: North Carolina Department of Natural Resources and Co1D1'1Unity Oevelopnent. 

1983 and 1986; Hay and Thomas, 1968; Bain and Thomas, 1966. 
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yield that ranges from 20 to 65 acre-ft/yr/mi 2 • This is considerably 
lower than the estimated sustained yield for the three other rock types 
shown on the table. The range of average relative well yields also 
demonstrates this difference in the water-bearing properties of the 
various rock types. Again, the Triassic rocks exhibit lower relative 
well yields than the other rock types, with highest average relative 
well yields of 0.06 gal/min/ft of well compared with a high of 
0.25 gal/min/ft of well for the argillite-graywacke sequence. 

The hydraulic conductivity of the metavolcanic and metasedimentary rocks 
at the SSC site has been estimated to range from 1.5 x io- 3 to 7.6 x 
10- 5 cm/s based on tests of wells drilled for the project. The 
hydraulic conductivity of the intrusive rocks at the site ranges from 
5.1 x io-s to 2.5 x 10-• cm/s (Law Engineering 1987). 

1. Person County 

The oldest rocks in Person County are the metamorphic bedrocks that 
consist of gneisses and schists, covered by thick saprolite. The meta
volcanic rocks consist of tuffs and flows that are slightly metamorphosed. 
The metavolcanic rocks are overlain by a predominantly sedimentary unit 
designated as argillite-graywacke. These rocks are overlain by tuffs 
and flows. All the bedrock units are intruded by granite, granodiorite, 
diorite, and gabbro plutonic masses {Bain and Thomas 1966). 

The average depth of wells in the bedrock units range from about 67 ft 
to 134 ft. Average reported water level is about 24 ft below land sur
face. Seasonal fluctuations in the water table can be as high as 12 ft 
within one year. The relative yield of wells in gal/min/ft of well ranges 
from 0.06 in the gneisses and metavolcanics to 0.09 in the granite and 
granodiorite. Well yields are generally less than 10 gal/min, but a few 
wells in the county are reported to yield 25 to 30 gal/min (Bain and 
Thomas 1966). Sustained groundwater yields range from 290 acre-ft/yr/mi' 
in areas underlain by granitic rock to 145 acre-ft/yr/miZ in areas under
lain by other rock types (North Carolina Department of Natural Resources 
and Community Development 1986). 

2. Durham County 

In the northern part of Durham County, groundwater yields are sufficient 
to supply many users, whereas in the southern part of the county, it is 
difficult to obtain sufficient water even for domestic use. Geologic 
variations account for these differences in water-bearing properties. 
The northern portion of the county is underlain by metamorphosed sedi
mentary and volcanic rocks and igneous intrusive rocks. The southern 
portion is underlain ly Triassic rocks that are intruded by diabase 
dikes (Bain and Thomas 1966). The Triassic rocks are composed of sand
stones, shales, and coarse fanglomerate rocks, which are poor aquifers 
because of the impervious nature of the soils, poor sorting of the mate
rials, and irregular bedding within the rock unit. The safe sustained 
yield of this geologic unit is estimated to be 65 acre-ft/yr/mi 2 and 
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individual well yields are usually less than 10 gal/min. Where the 
dikes are numerous, well yields as high as 50 gal/min have been obtained. 
The average pumping yield of wells in the Triassic Unit is 16.5 gal/min 
(North Carolina Department of Natural Resources and Community Development 
1983). The average well yield for wells completed in the Triassic sedi
ments is about 0.06 gal/min/ft of well (Bain and Thomas 1966). 

Those wells in the northern part of the county that tap the metavolcanics 
and metasedimentary rocks have an average yield of 42 gal/min. These 
rocks are capable of yielding between 225 and 280 acre-ft/yr/mi2. Ave
rage specific capacity of wells in the northern part of the county is 
0.25 gal/ min/ft of drawdown. Average yield of wells completed in the 
metavolcanics is 0.11 gal/min/ft of well (Bain and Thomas 1966). The 
average depth to water in wells in the metavolcanics and metasedimentary 
rocks in the northern part of the county is 21 ft. Average depth of 
wells in these sediments is 370 ft with the range being between 180 and 
500 ft (North Carolina Department of Natural Resources and Community 
Development 1983). 

3. Granville County 

Metavolcanic rocks underlie most of the county and include minor beds 
of metasedimentary rocks. Rocks of volcanic origin include tuffs, 
breccias, flows, and basalt, with a few beds of conglomerate and quart
zite. Argillite and graywacke rocks underlie a small area in the extreme 
northwestern corner. Intrusions of granodiorite also occur. Triassic 
rocks intruded by diabase dikes occur in the southern portion (May and 
Thomas 1968). 

The average yield of wells is about 10 gal/min with the range being 0 
gal/min in the Triassic rocks to 60 gal/min in the granodiorite. Average 
yield of wells per foot of well in all rock types is 0.11 gal/min/ft of 
well with the highest yields occurring in the argillite-graywacke unit 
(May and Thomas 1968). No estimate of the sustain!d groundwater yield 
of the various rock units was available but it would be expected that 
these would be similar to those reported for the same rock types in adja
cent counties. 

Average depth of wells is 94 ft and ranges from 70 to 141 ft. Average 
water level in the area is 23 ft below the surface and ranges from flow
ing to 72 ft below the surface. Depth of wells ranges from 28 to 487 ft 
with the average being about 65 ft (May and Thomas 1968). 

Two springs are used as water supply sources. The yields of these spring; 
ranges from 2 to 7 gal/min. The source rock for both springs is the 
metavolcanic sequence (May and Thomas 1968). 

B. Groundwater Quality 

The chemical quality of groundwater in the project does not show consis
tent relation to the rock units. Table 5.5.2-6 provides a summary of 
the groundwater quality in Durham, Person, and Granville counties by the 
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Table 5.5.2-6 

GROUNDWATER QUALITY IN DURHAM, PERSON, AND 
GRANVILLE COUNTIES - NORTH CAROLINA 

Source 

National drinking water 

standards 

Triassic rocks 

Metavo lean ics/ 

metasedimentary roc~s 

Granite and granodiorite 

Gneiss and schist 

Argillite - graywacke 

Oiorite 

Range of Chemical Constituents 
1 

Total Dissolved Chloride Sulfate 

Sol ids 

500 250 250 

200-806 16-337 4-24 

25-407 0.3-134 2.2-121 

64-449 1-73 1-26 

68-406 0.2-128 2.2-67 

81-456 3-139 2.6-10 

250 16 32 

*Typical classifications of the hardness of water are as follows: 

Iron 

0.3 

0-0.33 

0.02-3.2 

0.06-2.8 

0.03-0.4 

0.05-1.4 

0.06 

0-60 mg/1 • soft 
hard; 60-120 RrJ/l = moderately hard; 120-180 rrg/1 = hard; >180 mg/l = very hard. 

Hardness* 

CaC03 

None 

37-524 

9-292 

14-357 

12-191 

72-354 

179 

to slightly 

Sources: Bain and Thomas 1966; Driscoll 1986; May and Thomas 1968; U.S. Environmental P ·otection 
Agency 1977. 

6APP5A2108843 DEIS Volume IV Appendix 5 



Afrerted Environments at Alternative Sites 
North Carolina 35 

bedrock units. Groundwater in the area is of the sodium, calcium, and 
magnesium bicarbonate type. Total disolved solids in groundwater ranges 
from a low of 25 mg/l in the metavolcanic/metasedimentary rocks to a 
high of 806 mg/l in the Triassic rocks. 

C. Groundwater Use 

Groundwater in the vicinity of the SSC project is used principally for 
individual residences, commercial establishments, irrigation, and indus
tries that are not connected to existing public water supply systems. 
Table 5.5.2-7 is a summary of the existing data available on groundwater 
use in Durham, Granville, and Person counties. The information on rural, 
irrigation, and industrial use is for 1986 and was provided by the North 
Carolina Department of Natural Resources and Community Development. As 
shown on the table, a limited amount of groundwater is used in the proj
ect area. There are no public water supplies in the three counties that 
are derived from the groundwater (Mann 1978). There is only one indus
trial user that is located in Durham County presently using groundwater 
as a supply source. 

County 

Durham 

Granvi 11 e 

Person 

Table 5.5.2-7 

GROUNDWATER USE IN DURHAM, GRANVILLE, AND 
PERSON COUNTIES - NORTH CAROLINA 

(Acre-ft/yr) 

Public Rural Irrigation 
Supplies 

0 80 llO 

0 750 0 

0 500 0 

Sources: Mann, 1978; North Carolina Department of Natural Resources and 
Comnunity Development 1988a and 1988b. 

Industrial 

0.2 

0 

0 
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5.5.3 Climate and Meteorology 

5.5.3.1 General Oescriation 

The climate in North Carolina mainly varies as a function of elevation 
and proximity to the il.tlantic Ocean. The climate in the Piedmont region 
is moderated by the Appalachian Range, which prevents cold fronts spread
ing southeastward across the United States frara crossing into North 
Carolina. Another influence on the climate Is the proximity of the 
state to the meeting location of the cold Labrador Current and the warm 
Gulf Stream. Low pressure systems develop here that cause rain in North 
Carolina and in other states to the north 'National Oceanic and Atmo
spheric Administration 1974). 

5.5.3.2 Temperature 

Summer temperatures rarely exceed l00°F because cloud development 
inhibits solar insulation while temperatures are still in the 90°s 
(National Oceanic and Atmospheric Administration 1974). Temperatures 
range from an average low temperature of 32°F in December to an average 
high temperature of 90°F in June, July, and August. The extreme high 
temperature recorded was 105°F, which occurred in July; the extreme low 
temperature recorded was -2°F, which occurred in February. The tempera
ture drops below freezing on an average of 65 days per year. Frost 
penetration reaches an average of 2 inches and an extreme of 8 inches In 
depth (U.S. Weather Bureau 1941). Normal and extreme temperature and 
heating degree-day data are shown in Table 5.5.3-1. 

5.5.3.3 Precipitation 

The seasonal variation in rainfall in North Carolina does not produce 
wet and dry seasons. Rain in the summer is produced mostly by thunder
storms and convective showers, and is more variable than other seasons. 
Winter rain occurs in conjunction with migratory low-pressure storms, 
appears in greater frequency, and is more evenly distributed than summer 
precipitation (National Oceanic and Atmospheric Administration 1974). 

The North Carolina South Piedmont climatic region receives a mean of 
46.12 inches of rain per y2ar. The peak month for precipitation is 
July, with a mean of 5.77 inches. The month with the least precipita
tion is November, with a mean of 2.76 inches. The region receives an 
average of 4 inches of snow per year. Mean precipitation and snowfall 
data are shown in Table 5.5.3-2. Also, 1-, 2-, 5-, 10-, 25-, 50-, and 
100-yr return period extreme rainfall data are shown in Table 5.5.3-3. 
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Table 5.5.3-1 

NORMAL AND EXTREME TEMPERATURE DATA 

Month Jan Feb Mar Apr May Jun Jt:-1 !1ug 

- ·--·-

Average maximum 55 57 65 72 80 90 90 90 
temperature, Of 

Average minimum 35 32 40 48 57 65 63 68 

temperature, °F 

Highest 80 82 94 95 99 104 105 103 

Lowest 2 -2 II 23 32 44 49 49 

Heating 
degree-days 690 580 480 160 20 0 0 0 

Source: U.S. Environmental Science Services J\dministration 1968. 
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Month 

Mean monthly 
precipitation, 
inches 

Mean monthly 
snowfall, 
inches 

Table 5.5.3-2 

MEAN PRECIPITATION AND SNOWFALL DATA 

NORTH CAROLINA SOUTH PIEDMONT CLIMATIC REGION 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

3.65 3.40 4.30 3.65 3.29 3.82 5.77 5.05 3.91 2.82 2.76 3.70 

1.2 1.5 0.5 0 0 0 0 0 0 0 0 0.8 

Source: U.S. Environmental Science Services Administration 1968. 
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Table 5.5.3-3 

MAXIMUM 1-HOUR AND 6-HOUR RAINFALL 
BY RETURN PERIOD 

Return Period Rainfall (inches) 
Yrs 1-Hour 6-Hour 

1 
2 
5 

10 
25 
50 

100 

1.4 
1.6 
2 .1 
2.4 
2.8 
3 .1 
3.4 

2.2 
2.5 
3.3 
3.8 
4.2 
5.0 
5.5 

Source· U.S. Weather Bureau 1961. 

5.5.3.4 Wind 

The prevailing wind direction is towards the northeast at an annual 
average speed of 8 mi/h. The monthly average speeds are uniform, and 
vary from 7 mi/h to 10 mi/h. The fastest recorded wind speed was 
57 mi/h, which occurred in January, June, and December. Average wind 
speed and direction data are shown, by month, in Table 5.5.3-4. 

5.5.3.5 Humidity 

The yearly mean relative humidity in the region of the SSC site is 70%. 
The monthly average relative humidity reaches a peak of 803 in August 
and September, and reaches its lowest value in April at 65%. Mean and 
maximum dewpoint and mean relative humidity data are shown in Table 
5.5.3-5. 

5.5.3.6 Severe Weather 

Severe weather in the region of the SSC site can be best understood 
through discussion of tornadoes, extreme winds, thunderstorms, and hail. 
Atlantic coast hurricanes do not penetrate as far inland as the site 
location, although North Carolina does experience, approximately once in 
every ten years, hurricanes that strike with enough force to cause damage 
inland (National Oceanic and Atmospheric Administration 1974). 

Tornadoes in the region of the site are relatively rare since North 
Carolina is outside the principal U.S. tornado area. The yearly prob
ability of a point being struck by a tornado is 4.41 x l0- 4 , which 
corresponds to a return period of 2,300 years (Thom 1963). 
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Table 5.5.3-4 

MONTHLY AVERAGE WIND SPEED AND DIRECTION 

Month Jan Feb Mar Apr May Jun Jul Aug 

Average wind 
speed, mi/h 9 9 9 10 8 7 7 7 

Wind blowing 
toward: NE SW NE N NE NE NE N 

Source: U.S. Env1ronmental Science Services Administration 1968. 
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Table 5.5.3-5 

°' :» 
-c 
-c DEWPOINT AND RELATIVE HUMIDITY DATA (JI 
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N -0 
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Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Mean dewpoint :» ..... ..... 
, temperature, o F 32 32 36 46 56 64 67 67 61 50 39 32 "' n ..... 

"' Q. 

Maximum 12 h ,.,, 
:::> 
< 

1000 mB -· ~ 
0 

dewpoint, Of 66 66 68 70 74 76 78 78 76 74 70 67 :::> 
3 

"' :::> ,... 
"' Mean relative 
"' 0 ... ,,, humidity, % 70 70 70 65 70 70 75 80 80 70 70 72 - )> 
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For the years 1950-1986, 107 tornadoes were observed within a 50-
nautical mile radius of Roxboro. These events caused 2 deaths and 32 
injuries (National Severe Storms Forecast Center 1988). 

Extreme expected winds in the region are shown in Tab1 e 5.5.3-6 by wind 
speed and return period. 

Table 5.5.3-6 

EXTREME WIND SPEED AND RETURN PERIOD DATA 

Return Period 
Yrs 

10 
25 
50 

100 

Source: Thom 1968. 

Wind Speed 
mi/h 

59 
69 
78 
90 

Thunderstorms occur in the region on an average of 62 times per year, 
with peak activity in May, June, July, and August (National Climatic 
Center 1981). Hail greater than 0.75 inches in diameter is observed, 
on the average, 0.54 times per year (U.S. Weather Bureau 1969). 
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5.5.4.1 Conditions Affecting Air Quality 

A. Topographical 

The North Carolina site is rural, located in gently rolling hills and 
hollows, and is mostly wooded. This area is influenced somewhat by the 
Smokey Mountains approximately 130 mi to the west. There are, however, 
no major adverse topographical influences on wind dispersion in this 
terrain. 

B. Meteorological 

The ability of the atmosphere to disperse a pollutant is categorized in 
part by its stability classification. The stability classification was 
described in detail in Appendix 5, Section 5.1.4. The site's relative 
frequency of occurrence of the six stability classes is shown in Table 
5.5.4-1. Class A has the highest degree of dispersion. 

Class 

A 

B 

c 
D 

E 

~ 

Table 5.5.4-1 

FREQUENCY OF OCCURRENCE OF 
ATMOSPHERIC STABILITY CLASSES 

Definition 

Extremely unstable 

Unstable 

Slightly unstable 

Neutral 

Slightly stable 

Stable and extremely stable 

% Occurrence 

1 

7 

13 

42 

14 

23 

Source: National Climatic Data Center 1/82 - 12/86. 

G. C. Holzworth's number of forecast days for high air pollution poten· 
tial is higher than the national average, falling between 10 and 20 
(Holzworth 1972). Holzworth's methodology was discussed in greater 
detail in Appendix 5, Section 5.1.4. The influence of winds on disper
sion conditions on an annual basis is demonstrated in Table 5.5.4-2. 
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Direct ion 

N 
NNE 
NE 
ENE 

E 
ESE 
SE 
SSE 
s 
SSW 
SW 
WSW 
w 
WNW 

NW 
NNW 

Total 

Source: 
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Table 5.5.4-2 

ANNUAL FREQUENCY OF WIND SPEED AND DIRECTION 
NORTH CAROLINA SSC SITE 

Speed - knots 

0 - 3 4 - 6 7 - 10 11 - 16 

011166 .030734 .034205 . 011079 

.010376 .025117 .025049 .009270 

.010519 .016784 .020596 . 003561 

.007080 .010301 .014111 .001918 

.011659 .030359 .014408 .001667 

.016045 . 019981 .011988 .001817 

.013458 .012445 .010298 .001850 

.009794 . 010984 • 012376 .002763 

. 0!9679 . 050051 . 033063 .007056 

.011862 . 038109 .028999 .. 007558. 

.010118 .027469 .025300 .009019 

.006336 . 019957 010756 .009170 

.005441 . 017879 .019020 .008119 

.004977 .013244 013883 . 009681 

.005353 .015687 .015664 010344 

.005835 .016486 017171 .009933 

.160817 .406097 .316885 .105925 

National Climatic Data Center 1/82-12/86. 

17 - 21 

.001073 

.000206 

.000000 

.000000 

.000000 

.000160 

. 000151 

.000069 

.000206 

.000434 

.000959 

.001142 

.001156 

. 001416 

.001735 

. 000617 

.009511 

Greater 
than 21 

.000046 

. 000023 

.000000 

.000000 

.000000 

.000013 

.000000 

. 000013 

.000023 

.000013 

.000013 

.000046 

.000137 

.000114 

.000106 

.000069 

. 000754 

Total 

.089302 

.070040 

.061470 

. 043911 

.058103 

.060013 

. 048301 

. 046008 

.110077 

.087985 

.071998 

.057507 

.051862 

.043315 

. 048988 

. 050109 
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Selec~ed ambient air quality monitoring stations are plotted in Figure 
5.5.4-1. The table is an annual summary of the frequency of wind speed 
and direction for the Raleigh first-order National Weather Service 
Station (NCDC 1988). 

5.5.4.2 Air Qualitv 

A. A.oll._1 icable Sta~dards 

The National Ambient Air Quality Standards (NAAQS) (40 CFR 50) function 
as the applicable regulatory levels in the state of North Carolina. The 
standards are shown in Table 5.5.4-3. 

B. _8ackg_round Concentrat}ond 

A portfolio of values ~ias assembled to quantify ambient air ponutant 
concentrations. Air pollutant concentrations with the values shown for· 
averaging periods of less than 1 yr are the highest measure in the 
region. These values are delineated, along with the applicable stan
dards for each pollutant, in Table 5.5.4-3. 

C. Compliance Status 

None of the counties potentially irnpacte<l by the North Carolina SSC site 
in either North Carolina or Virgini~ is in a nonattainment area for the 
six criteria pollutants listed in Table 5.5.4-2 {U.S. EPA 1985). 

D. Prox imit.:Lto Sensitive Areas 

The proposed North Carolina SSC site is located in a Prevention of Sig
nificant Air Quality Deterioration {PSD) Class II area, that allows for 
moderate growih in air pollutant emissions. The closest PSD Class I 
area, 1,hich permits minimal air quality deterioration is Linville Gorge 
Wilderness approximately 125 mi west of the site. 

5.5.4.3 Regional Air Pollution Sources 

Air pollutant sources in the site vicinity include a Carolina Po;1er and 
Light coal-fired electricity-generating station and a cogeneratior. 
facility. The permitted emissions for these two PSD sources are shown 
in Table 5.5.4-4 along with emissions of other air pollutant sources. 
These sources are plotted in Figure 5.5.4-1. 
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Figure 5.5.4-1 

AMBIENT AIR QUALITY MONITORING STATIONS 
AND REGIONAL AIR POLLUTION SOURCES 

NORTH CAROLINA SITE 

VIRGINIA 

ALAMANCE; 
COUNTY 

ORANGE COUNTY 

;- 85 

i CHAPEL HILL 

4 

DURHAM\ 
COUNTY ~ 

METROPOLITAN*··· ... 
DURHAM X9 

, I 
50 

X = Regional Air Pollutant Source 

* = Ambient Air Monitoring Station . 

FRANKLIN COUNTY 

64 
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Averaging Time 
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TSP-Annual geo. mean 
S02-3-hr 
S02-24-hr 
S02-Annua 1 
N02-Annua1 
CO-I-hr 
C0-8-hr 
03-l-hr 
Pb-Calendar Quarter 

Table 5.5.4-3 

AMBIENT AIR POLLUTANT ALLOWABLE 
CONCENTRATIONS AND BACKGROUND LEVELS 

NAAQS Background 
Standard Concentration 
µg/m3 µg/m3 

260 81* 
75 47 

1300 293* 
365 90* 

80 15 
100 28 

40,000 26,000* 
10,000 15,ooo* 

235 228* 
I. 5 0.4* 

*Highest representative regional value given. 

Source: Ambi!!nt A.ir Otiality Data Report 1985 State of North Carolina, 1986. 
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Table 5.5.4-4 

"' )> .,., 
"O REGIONAL AIR POLLUTANT SOURCES U'I 
)> 
N ~ORTH CAROLINA SSC SITE .... .... 
O> 
O> 

"' N 

Permitted or Actual Emissions (tons/yr) 
Source Name Location S02 TSP NOx co VOc 

I. Carolina Power and Light Mayo 41,407 3,452 24,158 188 22 )> ...., 
2. Cogentrix Carolina Roxboro 4,349 80 J,594 I, 594 7.3 

...., 
"' Leasing 
,., 
..... 
"' 3. Allied Signal Moncure 244 <I <I <l 0. - ,., 

4. Collins & Alvman Silver City 128 :::I - < 
~ . 

5. General Electric Research Triangle 6 6 <I <I JO .... 
0 
:::I 

Park 3 

"' :::I 

6. Certainteed Oxford 74 36 <I <I <I ..... 
"' 

7. Martin Marietta Timberlake <I 44 <I <I <I 
., 

0 ..... 
""' . )> - 8. Ajinomoto Raleigh 799 66 12 <l <I V> ~ ..... 
< 9. Burlington Wake Forest <I 37 <I <I <l z"' 
0 0 .... 
~ .... :::I 

"' 10. Mallinckodt Raleigh 296 20 <1 <I <I ..... OJ 
a :r<T 

"' 
~. 

I I. Martin Marietta Raleigh <l 34 <I <l <I ('") < - ., "' 
< .... 

12. Wake Stone Knightdale <I 31 <I <I <I 0 V> 
)> 

~~. 

"C ~ ...... 
"C ::I "' 

"' '" "' ::I 
0. Source: North Carolina Division of Environmenta 1 Management 1988. .,,. 
~. 

x co 
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5.5.5 Noise and Vibration 

This section describes background noise and vibration conditions at the 
proposed North Carolina SSC site. 

5.5.5.l Ambient Noise Levels 

A. Applicable Standards 

Applicable noise abatement criteria have been promulgated by Durham 
County (for Research Triangle Park), the Federal Highway Administration 
(FHWA), and the Department of Housing and Urban Development (HUD). 
Durham County has promulgated noise emission regulations for Research 
Triangle Park facilities. Noise levels from any facility are not to 
exceed the octave-db levels listed in Table 5.5.5-1, as adjusted by 
considerations delineated in Table 5.5.5-2. (North Carolina Department 
of Transportation). FHWA and HUD noise abatement criteria are in 
Section 5.1.5. 

Table 5.5.5-1 

MAXIMUM PERMISSIBLE SOUND-PRESSURE LEVELS FOR NOISE 
RADIATED CONTINUOUSLY FROM A FACILITY (DURHAM.COUNTY) 

Frequency band Oeclbe \ 

(Hz) level 

20 - 75 69 

75 - 150 54 

150 - 300 47 

300 - 600 41 

600 - J,200 37 

1,200 - 2.400 34 

2,400 - 4,800 31 

4,800 - 10.000 28 

10,000 - 20.000 26 

20,000 - 30,000 25 

30,000 - 40,000 24 

40,000 - 50,000 23 

Source: Nort~, Carolina Department of Transportation 1988. 
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Table 5.5.5-2 

CORRECTIONS TO MAXIMUM PERMISSIBLE SOUND-PRESSURE LEVELS FOR 
NON-CONTINUOUS NOISE (DURHAM COUNTY) 

Type of Operation or 
Character of Noise 

Noise source operates less than 
20% of any 1-h period 

Noise source operates less than 
5% of any 1-h period 

Noise source operates less than 
1% of any 1-h period 

Noise of impulsive character 
{hairmering, etc.} 

Noise of periodic character 
(hum. screech, etc.} 

* Apply one of these corrections only. 

Correction 
(decibels) 

+5* 

+10* 

+15* 

-5 

-5 

Source: North Carolina Department of Transportation 

B. Background Levels 

Existing noise levels are typical of agricultural areas, and range from 
a low of 34 dBA to 72 dBA, measured at a point 50 ft away from Interstate 
85 (LINC-Chapel Hill 1988). The day-night sound level is expected to 
average 40 dBA. (EPA 1982) 

C. Proximity to Sensitive Areas 

Sensitive receptors in the region of the site include churches, hospitals, 
schools, and residences. Both hospitals in the project vicinity, Gran
ville Hospital in Oxford and Person County Hospital in Roxboro, are more 
than 2 mi from the ring. Other sensitive receptors include Helena School 
and North Granville School, which are located between 1/2 and l mi away 
from the ring. Ten rural churches are located within l mi of the ring. 
Sensitive receptors in the project vkinity are shown in Figure 5.5.5-1. 
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Figure 5.5.5-1 
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5.5.5.2 Other Noise Sources 

Primary sources of noise in the region include road traffic and farm 
equipment. Hourly Leq's measured at various points ranged from 72 dBA 
at I-85 to 54 dBA at State Route 1607 and at State Route 1004 (UNC 
Chapel Hill 1988). 

5.5.5.3 Ambient Vibration Levels 

Ambient vibration levels are highly dependent on proximity to man-made 
sources. Naturally occurring vibrations that result from weather phe
nomena exciting vibrations that travel long distances in the earth are 
low frequency (l Hz or less). Large, distant earthquakes will also pro
duce vibrations at the site. 

5.5.5.4 Other Vibration Sources 

Major man-made vibration sources in the region include roads, railroad 
lines, and quarries. Principal roads include Interstate Highway 85 and 
U.S. Route 501. Interstate Highway 85 passes within 1.8 mi of the col
lider ring and within 7 mi of an interaction point Kl. U.S. Route 501 
crosses the ring, and passes within 3.3 mi of interaction point K2. 

Railroad lines in the project vicinity include the Southern and the 
Norfolk and Weste"rn. The Southern railroad line crosses the ring, and 
passes within 5.4 mi of an interaction point Kl. The Norfolk and 
Western railroad line passes within 0.6 mi of the collider ring and 
within 6.4 mi of interaction point K3. 

Quarries in the vicinity include the Butner quarry, which is located 
within 6.5 mi of the collider ring, and within 7.3 mi of Kl. A Nello 
Teer quarry has been permitted for a site located 4,000 ft from Jl. 

Monitored vibrations in the vicinity of the collider ring are shown in 
Table 5.5.5-3. Roads and railroads in the project vicinity are shown in 
Figure 5.5.5-2. 
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Table 5.5.5-3 
N 
a; 
' °' REGIONAL VIBRATIONS ~' 

>O 

NORTH CAROLINA SSC SITE CT> 

"" ro "C 

"' "C 
<.n 
:> 

~' "' ;;; .... .... 
8 °' Vibrations! 
"' °' "' ~ °' Measurement Vertical Horizontal 

Point Location N-S E-W 
Displacement, in Freq, Hz Disp, in Freq, Hz Disp, in Freq, Hz 

Interaction area Kl N/A N/A 2 x 10-6 1-10 2 x 10- 6 1-10 
(surface) :> ..., ..., 

m 
(') 

Interaction area K2 I x IQ- 6 1-10 3 x 10-6 1-IO 4 x I0- 6 1-10 
... 
"' (surface) 
Q. 

,.., 
::::i 
< 
~ . 

Interaction area K3 I x J0-6 1-20 2 x 10- 6 1-10 2 x 10- 6 1-10 
.., 
0 

(surface) ::::i 
3 

"' ::::i ... 
"' Interaction area K4 I x IQ- 6 1-10 I x I0- 6 1-10 I x 10- 6 1-10 "' 0 

(surface) 
... ,.., - :> 

V'l ~ ... 
< ""m 0 

Interaction area K5 2 x 10- 6 3 x 10- 6 0 .., 
~ 1-10 1-10 2 x 10- 6 1-10 .., ::::i 
c: 

(surface) ..... "' 3 ::r ... 

"' ~· r>< - ., "' < .., 
:> Interaction area K6 2 x 10- 6 1-10 2 x 10-6 1-10 2 x 10- 6 1-10 

0 V'l 
~~. 

"O 

(surface) 
~ ...... 

"O :::s m 
"' "' "' ::::i 
Q. 
~. 

"' x Notes: w 

"' 1. Maximum peak-to-peak ground motion 

N/A: Not Available 
''"'' '""" 
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Figure 5.5.5-2 
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5.5.6 Environmental Radiation 

5.5.6.1 Natural Radioactivity 

A. E_adon 

Indoor radon levels reported by the Vniversity of Pittsburgh Radon Proj
ect are presented in Table 5.5.6-1. Radon levels in residences in 
Durham County averaged 1.57 pCi/l (Cohen 1988). Data compiled by the 
Radiation Protection Section of the Department of Human Resources, State 
of North Carolina, indicated indoor radon levels from 0.2 to 7.80 pCi/l 
with an average of l.56 pCi/l for homes in Durham, Granville, and Person 
counties (NC l988a). 

Radon levels in three ground water wells in the vicinity of the proposed 
SSC site ranged from 352 to 2,988 pCi/l with an average of 1,413 pCi/l 
{NC 198Ba). The average radon levels in public water supplies from a 
ground water survey of all locations performed in 1974 by th2 State of 
t::irth Carolina was 2,933 pCi/1. An additional survey by the EPA at 166 
locations yielded an average of 544.9 pCi/l of Rn-222 (NC 1938a). 

The Ra-226 concentrations in core samples from the proposed tunnel depth 
ranged from 0.05 to 0.75 pCi/g with an average of 0.33 pCi/g (NC 19B8a). 

There are no identified uranium deposits in the proposed site (Councill 
1955) (AEC 1959). 

B. Soil/Rock 

Two soil samples collected near the proposed SSC ring were analyzed for 
U-238, Th-232 and K-40 concentrations (NC 1988a). The concentrations, 
as reported in pCi/g, were less than 0.03 and 0.38 for U-238, 0.81 and 
0.59 for Th-232, and 4.7 and 7.2 for K-40. 

Natural Uranium Resource Evaluation (NURE) aerial gamma-ray surveys for 
Bismuth-214 do not indicate elevated radiation levels over the site and 
areas up to 10 mi away (NURE 1979). Typical measurements are 10-20 
counts/sec/div, which indicate the uranium content in the surface soil 
is approximately 1 pCi/g or less (Bennett 1988). 

Eight core samples from six locations ranging in depth from 8.8 ft to 
238.6 ft were analyzed using gamma spectroscopy (NC 19S8b) for radium/ 
radiu11 daughters. Two of these samples were at shallow depths--8.8 ft 
and 13.4 ft--and yielded results of 1.08 pCi/g and 0.55 pCi/g, respec
tively. The other six cores were from 116.9 ft to 238.6 ft and ranged 
from 0.05 pCi/g to 0.75 pCi/g with an average of 0.33 pCi/g. 

Twenty-one core samples from locations around the ring near the proposed 
tunnel depth (38 to 251 ft) were analyzed (X-ray Assay Laboratory 1988). 
The following ranges and averages are calculated from the reported data: 

6APPSA2103871 DEIS Voiume !V Appendix 5 



location 

Unit~d Ste.tes 

living space 

Basement 

Nortli Car~lina 

living space 

Basement 

Durham County 

L ivi:ig space 

Ba:sement 

Number of 
Samples 

49, 659 

23,984 

418 

60 

13 

4 

Granville County NA 

Person County NA 

NA= Not available 

Source: Cohen 1988. 
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Table 5.5.6-1 

RADON LEVELS 

Georretric 

Mean 

pCi/l 

l. 76 

3.37 

1.96 

2.80 

1.16 

2.61 

Average 

pCi/l 

4.01 

7 .87 

3.30 

3.85 

1.57 

2.85 

Percentage 
of Homes with Radon Levels 
<4 pCi/l 4-20 pCi/l 

80 

59 

78 

68 

100 

JOO 

19 

34 

20 

32 

0 

0 

>20 pCi/l 

2 

2 

0 

0 

0 
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U-238 0.4 to 5.2 ppm, average 1.5 ppm; Th-232 0.6 to 11.4 ppm, average 
3.8 ppm; K-40 0.03 to 4.24% by weight average 1.80% by weight; and Rb-87 
less than 10 to 112 ppm, average 51 ppm. 

The eight cores that represent seven different geologic classifications 
are noted in Table 5.5.6-2. 

Table 5.5.6-2 

RADIUM ACTIVITIES IN THE VARIOUS GEOLOGIC CLASSIFICATIONS 

Radium and Its 
Sample Decay Products 
Depth Geologic Classification pCi/g 

238.6 ft Moderately hard to hard; 0.05 
gray/green mafic metavolcanic 

163.6 ft Hard gray/purple 0.47 
metamorphosed epiclastics 

165 ft Hard to very hard, light gray 0.11 
to dark greenish gray felsic 
to mafic metavolcanic 
(epiclastics) sheared 

13 .4 ft Moderately hard to hard, 0.55 
grayish/yellow/green 
intermediate metavolcanic 

8.8 ft Moderately hard, mottled 1.08 
gray/white/black/pink 
granodiorite 

197 .1 ft Hard, mottled 0.75 
gray/white/black/pink 
granodiorite 

116.9 ft Soft mafic green/white 0.24 
metavolcanic 

126.6 ft Hard to very hard, light 0.33 
bluish gray/greenish black 
quartz diorite 

Source: (NC 1988b) 
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C. Water 

Three groundwater wells in the vicinity of the proposed SSC were sampled 
and analyzed for alpha and beta activities, and radon concentrations 
(State of North Carolina 1987). The sample depth was between 12 and 
19 feet. Two of the wells were lower in radioactivity averaging 0.4 
pCi/l alpha, 1.4 pCi/l beta, and 626 pCi/l radon. The other well ex
hibited radioactivity levels of 8.5, 4.6, and 2,988 pCi/l, respectively. 

The public water supplies from 35 different locations in Granville, 
Person, and Durham counties were sampled between 1979 and 1986. Thirty
two samples were analyzed (State of North Carolina 1986). The radio
activity ranged from lower limit of detection (LLD) to 13.21 pCi/1 gross 
alpha and 10.16 pCi/l gross beta. The average from the 31 locations 
(the highest concentration from the location that was sampled twice was 
used in deriving the average) was 1.88 pCi/1 alpha and 2.43 pCi/l beta. 
Four locations were in excess of 5 pCi/l alpha. They were located 4, 
10, 12, and 13 mi from the ring. Five additional samples, which were 
not quarterly composites, had ranges from less than the LLD to 
3.39 pCi/l alpha and 2.84 pCi/l beta. 

The cities of Durham and Creedmoor and John Umstead Hospital use Michie, 
Rogers, and Hoet lakes, respectively, for water supplies. Analysis of 
the three samples collected between 1983 and 1985 showed alpha activi
ties ranging from 0.16 pCi/l to 1.52 pCi/l, with an average of 0.84 
pCi/g, and beta activities from less than 0.2 pCi/l to 1.52 pCi/l beta 
with an average of 0.86 pCi/g (NC 1988b). 

D. Measured Considerations 

Borehole and water radioactivity levels were based on the limited number 
of samples. These may or may not be representative of the radioactivity 
expected at the site. 

5.5.6.2 Man-Made Radiation 

Based on the profile of state and local radiation control programs for 
FY 1985 (CRCPD 1987), the State of North Carolina issued 245 medical 
licenses, 209 industrial licenses, and 34 academic licenses authorizing 
the use of radioactive materials in the state. Forty-four licenses 
authorized the use of radioactive materials other than the above named 
categories. Authorization was also awarded to one licensee in use of 
source materials. Radioactive materials were used in medical institu
tions, private clinics, eye applicator, mobile nuclear medicine, tele
therapy, veterinary, and in-vitro laboratory analysis by the medical 
licensees. For the industrial licensees, the radioactive materials were 
used for well logging, gauging, measurement systems other than gauge, 
industrial radiography, irradiation, radioactive material distribution 
or manufacture of the equipment containing radioactive materials, 
research and development. Some licensees were authorized to perform 

6APP5A2118874 DEIS Volume IV Appendix 5 



Affected Environments at Alternative Sites 
North Carolina 59 

leak tests for radioactive sealed sources for their clients. Nuclear 
reactors and federal facilities, excluding DOE facilities, are currently 
regulated by the Nuclear Regulatory Commission (NRC}. In North Carolina, 
17 radioactive material licensees are under the NRC's jurisdiction. 

The proposed SSC site is in a rural area that does not contain any of 
the licensed operations listed above. The site does not encompass any 
government facilities possessing radioactive materials nor are there any 
milling or mining activities what would contribute to the natural back
ground levels. 

5.5.6.3 Background Radiation 

Sixty-one measurements were made in 1987-88 by the Radiation Protection 
Section of the North Carolina Department of Human Resources on back
ground radiation at locations around the proposed collider ring using 
thermoluminescent dosimeters and high-pressure ionization chamber at 1 m 
above the surface. The measured values ranges from 37 to 116 mrem/yr 
(North Carolina 1987-88). 
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5.5.7 Nonradioactive Environmental Hazards 

5.5.7.1 Hazardous/Toxic Materials 

A number of underground storage tanks (UST) exist in the the general 
vicinity of the proposed ring location, according to the state's UST 
registry. It is estimated from a computer search by zipcode that 
approximately 50 or fewer tanks are located within 1,000 ft of the SSC 
corridor. Most of the tanks appearing on the state list are fuel tanks 
associated with retail or farming operations (Motzno 1988). 

No RCRA-permitted TSD sites are located within the SSC envelope. 
However, several RCRA generators are situated within 5 mi of the 
proposed site. Three CERCLA sites exist within 1.5 mi of the ring; 
Alumark Corp.(0.6 mi W), Eaton Corp.(1.1 mi W), and Channel Master 
Co.(1.5 mi E) (Rhodes 1988). The Alumark site has no indication of 
on-site hazardous waste disposal or release. The facility has released 
cyanides and cadmium to the municipal wastewater treatment system 
(Crosby 1985). Elevated levels of chromium, nickel, and copper were 
detected in the soils at the Eaton Corporation site. Chlorinated sol
vents have been detected in groundwater in on-site monitoring wells. 
The contaminants originated in wastewater surface impoundments and 
on-site sludge burial grounds (Atwood 1986). The Channel Master site 
has groundwater contamination from halogenated hydrocarbons. The 
company is completing the removal of sludge, contaminated soil, and 
metal plating wastes in lagoons (Butler 1987). 

Camp Butner was used during World War II as a firing range for Army 
trainees and continues to be used by the NC National Guard as a small 
arms firing range. Since the SSC campus and beam absorber areas would 
be located at the northern end of the firing range, there is a slight 
chance that unexploded ordinance could be found unexpectedly in this 
area (NCNG 1987). 

5.5.7.2 Biological Hazards 

No biological hazards are known to exist within the proposed SSC site 
area. 
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5.5.8 Existing Waste Management Facilities 

5.5.8.l Sewage Facilities 

Figure 5.5.8-1 shows the approximate location of the existing sewage 
treatment plants near the North Carolina SSC site. Table 5.5.8-1 shows 
the locations of the publicly owned wastewater treatment plants, 
approximate distance from SSC site, design flow, actual flow, and 
available capacities of the plants. 

Table 5.5.8-1 

EXISTING SEWAGE TREATMENT PLANTS 

Approximate Actual Available 

Distance Design Flow Maximum Flew Capacity 

from million million mil lion 

Plant SSC site gal/d gal/d gal/d 

Oxford-North 8 0.63 1.45 0 
Oxford-South 7 0.75 >0.75 0 
Oxford-South No.l 7 1.25 1.66 0 
Butner 4 3.5 2.4 1.1 
Creecmoor 5 0.24 0.18 0.06 
Butner-Creechtoor 3.5 2.6 0.9 
(Proposed) 
Durham-Eno River 15 1.5* 1.8 0 
Durham-Nortliside [10* 2.3 0 
Roxlx>ro 12 5 5.8 0 

*Under expansion. 
Source: Water Quality Planning Branch - Division of Envirormental Management. 

The data in Table 5.5.8-1 show that the existing Butner wastewater treat
ment plant has an excess capacity of ·1 million gal/d. 

The City of Durham has planned for permanent expansion of the Eno Waste
water Treatment Plant to raise its capacity from its present 1.5 million 
gal/d to 10 million gal/day by 1990. An interim expansion is currently 
planned to raise capacity to 2.5 million gal/d (Durham 1987). 

The Butner Wastewater Treatment Plant is undergoing a reconstruction to 
upgrade the quality of its effluent. Upon completion in 1988, this plant 
will have an excess capacity of approximately 1 million gal/d. 
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Figure 5.5.8-1 
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5.5.8.2 Solid Waste Facilities 

Figure 5.5.8-2 shows the approximate location of the five landfills in 
the region of influence. 

Table 5.5.8-2 shows the existing sanitary landfills in the region, 
approximate distance from the SSC site, acreage, acres per year used, 
and the remaining capacities of the landfills. Table 5.5.8-2 also showi 
that the existing landfills are reaching their capacity. 

Table 5.5.8-2 

EXISTING SANITARY LANDFILL CAPACITIES 

Approximate 
Distance Total Use Rate Rsnaining Capacity 

fr001 Acreage Acres per year in 

Landfi 11 SSC Site Years used Acres Years 

City of Durham 20 130 5 25 5 
Granville County 8 66 5 24 2-5 
Butner Landfill 
Granvi 1 le County 20 42 5 2-5 
Oxford landfill 
Person County 25 40 2 20 5-10 

Source: North Carolina State, Solid Waste Branch. 

Sanitary landfills in North Carolina would accept nonhazardous oil and 
grease wastes, including diesel fuels. 

5.5.8.3 Hazardous Waste Disposal Facilities 

Currently, there are no facilities in North Carolina permitted to dis
pose of hazardous waste. The closest facility is Gennstar in Pinewood, 
South Carolina. 

5.5.8.4 Low-level Radioactive/Mixed-Waste Disposal Facilities 

There are no commercial low-level radioactive/mixed waste disposal 
facilities currently operating in North Carolina. 

In North Carolina, 2,318 ml (11,014 Ci) of low-level radioactive waste 
were generated by utility (74.5%), industrial facilities (19.4%), aca
demic (5.3%), medical institutions (0.7%), and government (0.2%), as 
reported by the commercial disposal site operators. The commercial 
nuclear power reactor generated spent resins/filter sludges/evaporator 
bottom (30.18%), dry compressible waste/contaminated equipment (69.21%), 
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irradiated components (0.13%), and other waste (0.48%). Most of the 
LLRW is class A waste (98.4%). Class Band Class C LLR~ accounted for 
1.4% and 0.2% respectively (EG&G 1987). 
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5.5.9.1 Regional Ecological Characteristics 

A. Definition of Drainage Basin and Boundaries of Ecological Resources 
Potentially Impacted 

The proposed North Carolina SSC site is located in the midst of three 
river systems within the Piedmont upland region of the Piedmont physio
graphic province. The three rivers, the Neuse, the Tar, and the Roanoke 
all flow eastward toward the Atlantic Ocean. Figure 5.5.9-1 shows the 
extent of the three watersheds and the relationship of the approximate 
ring template to the watersheds. 

The area of the proposed site includes several headwaters, first and 
second order streams, and small reservoirs used for surface water 
storage. These include: 

o Neuse watershed, including the Flat River, Deep Creek, Lake 
Michie, Lake Butner, and Knap of Reeds Creek, is a 168 mi 2 

watershed in the western portion of the site. Deep Creek 
flows into Flat River almost due west of the proposed campus, 
and the River then flows into Lake Michie south of the site; 
first order streams flow south through the proposed campus and 
drain into Lake Butner, which subsequently flows through Knap 
of Reeds Creek south to the confluence with Flat River. 

o Tar watershed, including Cib Creek, Shelton Creek, Jackson 
Creek as well as a diverse dendritic pattern of first order 
streams flowing southeast into the Tar River, is approximately 
two-thirds of the proposed site area but smaller in total size 
than the Neuse watershed, having an area of 122 mi 2 • 

o Roanoke watershed, including Mill Creek and Mayo Creek, drains 
from the northwest portion of the site north into the Mayo 
Reservoir, which flows into the Roanoke River. 

B. Relationship of Ecological Resources with Other Resources 

Because the site is located at the headwaters of three watersheds, and 
because the soils are sensitive to erosion and the streams and rivers to 
sediment loading, the resource most interconnected with the ecology is 
water. The relationship is twofold: 1) soil stability/erosion control, 
and 2) nutrient accumulation and nutrient cycling mechanisms that allow 
reclamation following disturbance. 

C. Classification of Ecosystem Types and Their Distribution 

The proposed North Carolina site occupies an area of diverse mesic 
terrestrial and aquatic ecosystems. Wetland communities are largely 
confined to streamsides and emergent growth areas around reservoirs and 
ponds. The majority of the terrestrial systems are upland communities 
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Figure 5.5.9-1 
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in some stage of oak-hickory succession. Most are second growth; few 
are mature deciduous forests. There is a high proportion of cleared 
land, regrowth area, and planted coniferous woodlands, largely loblolly 
pine. 

There are several relatively rare plant communities; the most notable 
are the Upland Depression Swamp Forests. 

5.5.9.2 Terrestrial Ecosystem Characteristics 

There are seven distinct terrestrial ecosystems in the site area. These 
are: 

0 Deciduous forests 
0 Coniferous forests 
0 Mixed deciduous/coniferous forests 
0 Reforestation areas 
0 Forested wetlands 
0 Shrub wetlands 
0 Emergent wetlands. 

A. Pl ant Community Composition 

1. Deciduous Forest 

Six distinct plant communities have been indentified within the 
deciduous forest ecotype. Each is briefly described below. 

a. Dry Oak-Hickory Forest 

This plant community is typically located on ridges or upslope areas and 
at maturity has trees that reach a height of 50-70 ft tall. Growth and 
productivity of the community is greatly limited by the associated thin, 
acidic, infertile soils and relatively dry (xeric) conditions. This 
type is infrequent in the immediate area because of typically more mod
erate (mesic) conditions and less acidic soil in the general area. These 

.associations are easily separated from the mesic oak-hickory stands by 
the presence of ericaceous species, such as gooseberry, blueberry, and 
azalea. 

b. Mesic Oak-Hickory Forest 

The mesic oak-hickory stands are the most common habitats in the immedi
ate proximity of the proposed site and the most often disturbed. Conse
quently, most of these stands are in early to mid-successional stage, 
mixed with shortleaf and loblolly pines and younger oaks and hickory 
trees. The stand matures with trees approximately 80 ft tall, with 
hickory dominating in number and biomass. Typically dogwood and tulip 
trees are present in great numbers in the understory, while the more 
xeric species are minimally represented. 
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c. Chestnut Oak-Scarlet Oak Forest 

The chestnut oak-scarlet oak stands are rare in the area and are found 
on tops and upper slopes of monadnocks. There are approximately five 
monadnocks in the immediate area of the SSC proposed ring. The surface 
of the soil in these areas is very rocky, and this plant community is 
somewhat resistant to invasion by other species. This community is 
typically present as mature forest stands, with chestnut oak providing 
approximately 903 of the canopy. Often ericaceous species form a solid 
knee-high mass throughout the stands. 

d. Acidic Cliff Forests 

The acidic cliff forest is an uncommon plant community in the area, 
characterized by stands of mountain laurel and rhododendron, with chest
nut oak as the characteristic canopy species. These are extremely rare 
stands in the area along the Flat River at Red Mountain. A few similar 
habitats may be present on the acidic cliffs in the upper reaches of the 
Tar River. The most notable example of the association occurs immedi
ately south of the proposed site along the Flat River immediately north 
of Lake Michie. The soil is acidic, rocky, and thin. Species diversity 
is extremely limited. 

e. Alkaline Oak-Hickory Forest 

This oak-hickory association occurs on neutral to alkaline soils. A 
mature stand straddles the Granville-Pearson county line. There are 
also stands of this association in the vicinity of Butner south of the 
site. While the canopy does not differ appreciably from the oak-hickory 
associations on acidic soils, the shrub and herb layers are significantly 
different. Red cedar and redbud predominate in the understory. Ericac
eous plants are rare. 

f. Mesic Mixed Hardwood Forest 

Mesic mixed hardwood forest is the most productive and most rapidly grow
ing of the associations in the area. These stands are generally downslope 
of the oak-hickory stands, and while the soils are slightly acidic, they 
are more developed and more moist. Extensive wildflower communities may 
be present. The mixed hardwood forest is common in the proposed SSC 
site area on lower slopes and sides of ravines. The dominant canopy 
species are tulip tree and American beech. 

2. Coniferous Forests 

All of the coniferous stands in the area are pine stands. Three species, 
Virginia, shortleaf, and loblolly are dominant in these stands. All 
coniferous stands are early successional stages that eventually will 
mature through stages as mixed pine/ hardwood to mixed hardwood communi
ties in fully mature systems. Loblolly pine dominates these stands in 
the southeastern third of the proposed site. Shortleaf pine dominates 
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in the northeastern portion, and Virginia in the northwestern portion. 
Another coniferous species, present occasionally as an old field invader, 
although not as important as the three pine species, is eastern red cedar. 

3. Mixed Deciduous/Coniferous Forests 

The mixed deciduous/coniferous forests are successional stands, somewhat 
older than the coniferous stands described above and in trans1tion to a 
pure hardwood species. · Kardwood species may be present in the understory 
and subcanopy of these forests, including persimmon, black cherry, sassa
fras,, sweetgum, and red maple. 

4. Montmorillionite Forest 

Montmoril lion forest is an uncommon association found in small pockets 
of neutral to basic soils. The few examples present in the project area 
are young and of poor quality; e.g., a ridgetop near Goshen. These 
stands generally are dominated by mixed conifers even when fairly mature. 
All species represented are typical of dry shallow soils. 

5. Reforestation Areas 

Reforestation is an extremely common land pattern. This type of forest 
association may range from very early stages of succession following old 
field abandonment or timbering operations to regeneration of forest fol
lowing selective cutting of woodlands on private lands .• 

6. Cl eari llgs 

Cleared.land is common around agricultural areas, developments, and fol
lowing timbering. Germination of weed and/or old field species begins 
almost immediately as the soil is rapidly covered by such species as . 
crabgrass (and other grass species), horseweed, and frost asters. Tall 
goldenrod joins these species in dominating Z- to 3-yr-old fields. By 
5 years or more, following the initial clearing and in the absence of 
plowing or other major soil disturbance, broomsedge begins to dominate 
the old field and pine and red cedar seedlings germinate to begin the 
reforestation through natural .succession. 

7. Wetlands. 

There.are·wetland.assocfatiolls in the·area !Jftheproposed site,· includ-· 
ing tw,o .forest. asS!>Ciations; a shrub associa,tJ!>n; and an emergent asso- · 
ciation. The forested wetlands.in tl\e area•·are•ge,neraH.Y•Hmi.ted.t<t 
streams ;i11d river banks.· These areas arfq4ite·narrow a11d the wetl.ands . 
. form•li11ear •ssociatioirs'alollg t~e cba11iiels2' TMre·<1re a· few. sw<1mps tn 
th1FBUtner area neat .. Knapp of Reeds Creek, •but tfjese are· several rili 1 es 
sou.th of the site. .shrub 111etl;i11ds .are very rare assoc.iations arou11d 
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die back in the winter. These marshes rarely persist for more than 20 
years because of the succession of shrubs and eventually forested wet
lands in the absence of shoreline disturbance. 

Piedmont/Mountain Alluvial Forest is the most common wetland in the area, 
generally present where the floodplain is absent or less than 100 yards 
wide. These are so narrow that fluvial ridges and levees are absent. 
These forests are marginally considered wetlands. 

Piedmont/Mountain Bottomland Forests are very rare in the immediate area 
of the proposed SSC site. These stands are associated with actual flood
plains. Only 5% of the forested wetlands in the area are bottomland 
forests. 

Upland Depression Swamp Forests are very rare and in the area of the 
proposed site are limited to a few poorly drained flats on mafic rock 
west of Goshen. These swamps are upland sites with depressions in which 
water stands several months a year, especially winter and spring. These 
are usually less than an acre in size. Willow oak is the dominant woody 
species. The only willow oaks near the ring template are on Knapp of 
Reeds Creek near Butner. 

8. Agricultural Communitjes 

Agricultural land use in the proximity of the proposed SSC site is 
extensive. On a statewide basis, North Carolina ranks first in the 
nation in flue-cured tobacco, total tobacco, sweet potatoes, turkeys, 
and farm forest products. The state ranks second in pickling cucumbers, 
third in poultry and poultry products value of production, in peanuts, 
and in burley tobacco. The state ranks fourth in the nation in 
commercial chicken broiler production. 

In the northern Piedmont region, agricultural production increases have 
lagged behind that of other portions of the state. Tobacco occupies 
approximately 15% of the cropland in the region, about twice that of the 
state in general. Tobacco accounts for about 6% of the crop-produced 
income in the Piedmont. Truck-to-market vegetables and fruit are the 
other high-income commodities produced. 

Acreages of tobacco, corn, soybeans, sorghum, wheat, oats, barley, and 
hay have generally decreased in all three counties during the last 
10 years. 

Timber is still an important economic resource in the Piedmont. How
ever, the acreage of commercial forest land has decreased in all three 
of the counties potentially hosting the SSC. Within the North Carolina 
Piedmont, the total land committed to commercial forest has decreased by 
more than 500,000 acres in the last 40 years. The lands once in commer
cial timber have been altered to: urban uses, 44%; agricultural uses, 
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38%; water and/or noncommercial forests, 18%. In the mid-1980s, commer
cial forests occupied 5.5 million acres or slightly more than 503 of the 
region. 

B. Animal Community Composition 

The fauna of the proposed site are typi ca 1 of the North Carolina 
Piedmont. The amphibian and reptile populations are diverse. Approx
imately 60 species of amphibians and reptiles in the area are found both 
in the wetlands and in forested bottomland wetlands. 

Birds and mammals generally use the woodlands for roosting and shelter 
and the agricultural ]ands, old fields, and woodland understory for food. 
The population dynamics of birds and mammals in the area are not well 
documented (Clark 1988). Based on the data available, there are about. 
135 species of breeding or wintering birds and 35 species of mammals 
present in habitats in the vicinity of the proposed site. Those that 
are economically or recreationally important are discussed below. 

Species diversity of bird and mammals differs markedly among the dif
ferent habitats. The greatest diversity is found in the swamps, marshes, 
and bottomland forests. The woodlands have lesser diversity than the 
wetlands, but greater diversity than the agricultural and old field 
areas. The least diversity is, of course, found in the urban areas. 

·The regioh is a portion of the Atlantic flyway used by migrating Water
fowl and as wintering grounds for dove, woodcock, shipe, and many shore 
and wading birds. The region provides hundreds of miles of streams as 
well as a diverse landscape of feeding, roosting, .and nesting sites sup
porting these migratory populations. Many formerly migrating species 
have become permanent residents of the region, including Canadian goose, 
wood duck, dove, mallard, and other waterfowl and shore bird species. 
Both osprey and bald eagle have been sighted. _ The bald eagle is present 
in large numbers south of the proposed site and uses the large lakes 
outside of the SSC zone as feeding grounds. · 

C. Ecosystem level Processes 

The North Carolina Piedmont is a productive collage of old_ field succes
sional '1abitats, forests andfrequent streams. The nutrient cycles of 
these systems are highly coupled between soil., plants, and microorgan-

. isms, especially symbiotic microbes or mycorrhiz;ae. These $y'mbiotic 
·· · •· ?relationships support. rapid soil $hbil ization and rapid "'ve9et<1~ion of 
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5.5.9.3 Aquatic Ecosystems 

Several water supply and recreational reservoirs have been constructed 
outside the boundary of the proposed SSC project on the three rivers 
whose headwaters lie within the site. Within the area, there are five 
reservoirs, four rivers, and nine streams of sufficient size to be a 
significant recreational and biotic resource. 

There are two main aquatic community types in the SSC area, flowing water 
{rivers and creeks} and still water {lakes and ponds). Rivers and creeks 
are widespread, although there are no large, wide rivers in the region. 
Little vegetation occurs in flowing waters, but animal life is 
moderately abundant. Dozens of species of fishes, mainly small nongame 
species, are present. These rivers are inhabited by a diverse mollusk 
population and four species, rare inNorth Carolina, are present in the 
rivers and larger creeks. 

Lakes and ponds in the area are all man made, except for beaver ponds. 
The nonflowing or still waters support several dozen fish species, some 
of which have been introduced as game species from other areas. Amphib
ians make good use of 1 akes and ponds, as do sma 11 er numbers of reptiles, 
birds, and mammals. However, the lakes within I mi of the ·SSC ring are 
relatively small and are not used by waterfowl to any great extent. 

5.5.9.4 Economically, Recreationally, and Culturally Important Species 

The-generally rural nature of much of the proposed SSC offers excellent 
hunting and fishing, with a high diversity of fish species and popula
tions of game birds and mammals. Major fishing areas on or near the 
proposed SSC site include hundreds of farm ponds, five reservoirs, four 
rivers, and nine streams. Major game fish species are striped bass, 
largemouth bass, chain pickerel, Roanoke bass, black crappie, white 
crappie, white perch, white bass, and various sunfishes (bream}. 

Bird and mammal game species are found throughout the SSC site. These 
species include whitetail deer, raccoon, mink, river otter, red fox, 
gray fox, bobcat, eastern gray squirrel, beaver, muskrat, bobwhite, wood 
duck, and many other migratory waterfowl. The largest area available 
for public hunting within the proposed SSC site is the Butner Game· 
Lands, of which approximately 10% lies on the proposed SSC near-cluster 
location. Management of these s_tate-owned 1 ands by the NC Wildlife 
Resources Commission as game lands is considered an interim use. 
Extensive game 1 ands a 1 so surround Mayo Reservoir and. Mayo Cre.ek~ ·· .. . 

Recreational use of. the m~Jor Corps .of En~ineer~ Jake in the.area,• the 
·.falls of the Neuse Lake,· and of.l<1ke Mick.le inclu.de· active recreation<.· 
.sucllas. boatcing, water sports, camping, and bird watching, among others. 
However, this resource>will beuneffected by·the SSC, · 
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5.5.9.5. Threatened and Endanaered Species 

A. FP.deral1y Listed and Candidate Species 

There are no known threatened or endangered species from the federal 
list in the area of the proposed North Carolina SSC site (Gantt, USFWS, 
1988). 

One plant species, Harperella (Ptilimnium nodosum), formerly known as 
stream mock bishop weed, is present in Granville County. This species 
is proposed for listing as an endangered species. 

There are also five species that are in "status review" by the U.S.F.W.S. 
(U.S. Fish and Wildlife Service) under provisions of the Endangered 
Species f,ct of 1973, as amended. These are: 

Carolina madtom, Norurus furiosus 
Smooth coneflower, _Ech i nacea l aev i a a ta 
Barbara's buttons, Marsh~llia qrandiflora 
Nestronia, Nestronia umbel1ula 
Lewis' heartleaf, Hexastylis lewisii 

While these are not currently protected under the act, the length of 
time projected for construction of the SSC is of sufficient length to 
evaluate potential impacts on these species. No population data are 
available for these species in the area proposed for the SSC. 

B. State-Protected Species 

NGrth Carolina has statutorily provided four categories of special status 
species to be addressed in all NEPA compliance documents. These cate
gories are: 

0 Endangered 

0 Threatened 

0 Special 
Concern 

0 Primary 
Proposed 

May become exti~ct from state if not protected. 

May become endangered if not protected. 

Rare species that control collection and sale, 
endangered and threatened species may also be of 
special concern. 

Species with few populations in the state, small 
populations, occur only in rare habitats; al
though there is no current evidence of decline 
these may be threatened or endangered in the 
future. 

Tables 5.5.9.2 and 5.5.9.3 list the state-protected species and their 
classifications. These species occur in the counties that would host 
the proposed SSC site. They are typically associated with terrestrial 
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or aquatic communities found at one or more locations along the align
ment and are probably in the area of the proposed site. However, popu
lation data are not available. 

5.5;9.6 Unique Ecosystems and Communities Potentiallv Affected 

A. Statutorily Protected Areas 

There are no statutorily protected natural ecosystems within the 
proposed SSC project area. 

B. Remnant Communities. Virgin Stands. and Unique Assemblages 

Natural areas, having unique or unusual resources, have been identified 
throughout North Carolina by the NC Natural Heritage Program. Several 
of these natural areas are in the vicinity of the proposed SSC site. 
Although these sites are defined primarily on the basis of their botan
ical resources, some of them provide habitat for locally or regionally 
rare animal species. These sites are listed in Table 5.5.9-4. Addi
tional description of these areas is presented in Appendix 11 along with 
the discussion of site specific impacts. 

C. Marginal Range Associations and Transition Zones 

The proposed SSC site in North Carolina is located in the middle of the 
Piedmont physiographic province and no major transition zones are present. 
The proposed site area does involve the watersheds of three different river 
systems near their headwaters. These three rivers all flow to the Altlantic 
and are similar with respect to their floral and fauna components. 
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Table 5.5.9-2 

NORTH CAROLINA PROTECTED PLANT SPECIES 
IN THE AREA OF THE NORTH CAROLINA PROPOSED SITE 

Species Status 
Scient'ific Name Ccnmon Name 

Pt i l imn i um nodosum 

Pan~x quinguefolius 

Hexastylis 1ewisii 

Nestronia umbellula 

I£.hi.!@ru pa 11 i da 

Silphium 
terebinthinaceum 

Solidage ptannicoides 

Helianthus schweinitzi i 

Portulaca smallii 

Delohinii.m exaltatum 

Bishop's weed 

Ginseng 

lewis' heartleaf 

Michaux's sumac 

Nestronia 

Pale coneflower 

Prairie dock 

Prairie goldenrod 

Schwe1nt iz' 
Sunflower 

Smooth coneflower 

Ta 11 larkspur 

Sources: Sutter et al. 1987; NC DNRCD 1988. 

Table 5.5.9-3 

Threatened 

Special concern 

Primary proposed 

Endangered 

Threatened 

Primary proposed 

Primary proposed 

Primary proposed 

Endangered 

Threatened 

Endangered, 
Special concern 

NORTH CAROLINA PROTECTED ANIMAL SPECIES 

6APP5A2218892 

IN THE AREA OF THE NORTH CAROLINA PROPOSED SITE 

Species Status 
Sc ient if ic Name Corrmon Name 

Ambloolites cacifrons 

Elliptic lanceolata 

Fusconaia masoni 

lanius ludovicianus 
migrans 

Necturus lewisi 

Alasmidonta heterodon 

Villosa constricta 

S~urce: NC DNRCO 1988. 

Roanoke bass 
(fish) 

yellow lance 
(mollusk) 

Atlanic pigtoe 
(mollusk) 

loggerhead shrike 
(bird) 

Neuse River 
dog (amphibian) 

ancient floater 
(mollusk) 

notched rainbow 
(mollusk) 

Specia 1 concern 

Special concern 

Threatened 

Threatened 

Spec ia 1 concern 

Endangered 

Special concern 
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Table 5.5.9-4 

UNIQUE OR UNUSUAL NATURAL AREAS IN VICINITY OF SSv 

Site Name 

Goshen Gabbro forest 

Vernon Hill Church Road dry forest 

Tar River - aquatic habitat 

Flat River slopes above lake michie 

Mayo Creek alopes 

Significance 

Statewide 

Regional 

Regional 

Regional 

Local 

Timberlake poorly-drained upland forest Local 

South Flat River rock outcrops 

Flat River slopes at Red Mountain 

6APP5A2218893 

Local 

Local 
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5.5.10 Land Resources 

5.5.10.1 Regional Setting 

A. Jurisdictional Setting 

The proposed North Carolina site is located approximately 15 mi north
east of Durham in primarily unincorporated portions of the following 
three counties: northeastern Durham, western Granville, and eastern 
Person counties. (See Figure 5.5.10-1.) The county seats of each 
jurisdiction and the year of respective establishment are as follows: 
Durham, Durham County (1881), Oxford, Granville County (1746), and 
Roxboro, Person County (1791) (Kane 1972). The area of each 
jurisdiction is listed below: 

County 

Durham 
Granville 
Person 

Total 

Area (mi 2) 

299 
542 

__1QQ 

1,241 

The SSC project is situated in areas that are represented by the fol
lowing federal, state, and local elected officials (State of North 
Carolina 1985): 

o United States Senate 
Jesse Helms 
Terry Sanford 

o United States House of Representatives 
Tim Valentine Jr., 2nd District 

o State Sena~e 
Ralph A. Hunt, 13th District 
Kenneth C. Royall, Jr., 13th District 

o State Assembly 
James W. Crawford, Jr., 22nd District 
William T. Watkins, 22nd District 
John T. Church, 22nd District 
George W. Miller, Jr., 69th District 

B. Ownership Patterns 

Land ownership in the three-county SSC project area is largely private, 
with notable exceptions in northeastern Durham County being: 1) the 
5,000-acre Camp Butner that includes both the firing range and the game 
area, 2) the 2,401-acre North Carolina State University Hill Demonstration 
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Forest, and 3) the 811-acre City of Durham-owned Lake Michie (Cline 1988; 
Jeruis 1988). There are also some small scattered state and local 
government holdings in the area. Aside from these exceptions, a pattern 
of predominant private ownership is consistent with land ownership pat
terns of rural north-central North Carolina. The 38,445-acre Falls Lake 
complex, including the lake itself and associated recreation, wildlife, 
and COE office and management areas, is located south of the SSC project 
study area in portions of Granville, Durham, and Wake counties (Cline 
1988). 

C. Historic Land Uses 

The growth of narthcentral North Carolina is linked intimately to its 
physical geographic/natural setting. The area is part of the Piedmont 
physiographic province (Fenneman 1938). The area is characterized by 
moderate relief, with topographic features ranging from predominantly 
flat surfaces to gently rolling terrain found at prominent drainages. 
Major rivers in the region include the Flat River and the Tar River, the 
latter has its headwaters located in the interior of the proposed SSC 
project collider arc region. Bath rivers have a number of small tribu
taries that drain the area in finger-like patterns. Both prehistoric 
and historic settlement patterns are reflective of these features in 
that communities were'established along these drainage pattern lines. 
For these reaches, settlement sizes for communities other than Durham 
were uniformly small and grew at roughly equal rates. Durham has been 
the primary urban center for the region, having grown along with the 
rise in tobacco fortunes. Agriculture has, of course, been the historic 
economic base of the region. 

Recent major man-made imprints to the region have included the develop
ment of Camp Butner, interstate highway projects, and large waterworks 
projects that either altered historic settlement patterns and/or inun
dated areas historically used for farming. 

D. Existing Land Use Plans. Policies, and Controls 

Land use planning in northcentral North Carolina is conducted at the 
state, regional, and local levels of government; the local level includes 
not only county-level activities, but also municipalities. Land use 
planning at the state level is conducted primarily by the North Carolina 
Department of Resources and Community Development, with its various divi
sions, such as Community Assistance, Environmental Management, Forest 
Resources, Land Resources, Parks and Recreation, Water Resources, and 
Wildlife Resources Commission (North Carolina Department of Natural 
Resources and Community Development n.d.}. The Division of Community 
Assistance is particularly important as it provides aid to North Carolina 
local governments in the areas of community development, land use, public 
management, and economic development planning. Such assistance is pro
vided through the administration of the Community Development Block Grant 
Program, the Main Street Program, and direct technical land use planning 
consultation. 
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Land use planning at the regional level is conducted by Triangle J 
Council of Governments for a six-county area, including Durham County 
and the Kerr-Tar Regional Council of Governments for a five-county area, 
including Granville and Person counties (Triangle J Council of Gov€rn
ments n.d. and 1986; Kerr-Tar Regional Council of Governments 1987). 
Both organizations are designated as the "Lead Regional Organization" in 
their respective jurisdictions; they are established as voluntary asso
ciations of local governments that have no authority to pass laws, levy 
taxes, provide police protection, or other activities normally asso
ciated with government. The Triangle J Council of Governments is th2 
older of the two organizations since it was the original Research Triangle 
Regional Planning Commission (RTRPC) established by the State Legislature 
in 1959. In 1970, the incumbent governor signed an executive order l::y 
which 17 multicounty planning regions were created throughout the state 
as a means by which to consolidate a variety of local special agencies 
into cohesive planning units. A year later, the State Legislature author
ized these multicounty planning regions as official Regional Councils of 
Government (COGs). The Triangle J Regional COG is composed of its six
member counties and 30 municipal governments. Its current planning activ
ities include: A-95 clearinghouse reviews, regional land use planning, 
local planning assistance, transportation planning, water quality plan
ning, housing plannir.g and research, aging programs, nutrition programs, 
emergency medical services, and solid waste and hazardous waste planning. 
The Kerr-Tar Regional COG is composed of its five-member counties and 15 
municipal governments. Its current planning activities include: aging 
program planning and funding assistance, regional ombudsman assistance, 
comm~nity development block grant program planning, economic development, 
including the creation of a Small Business Administration-certified devel
opment company, emergency medical services funding, and job training 
partnership program planning. 

Key Triange J Regional COG plans include: Water Resource Management 
{1977), Areawide Water Quality Management Plan {1977), Housing in Region 
J ( 1978), Land Classification Plan (1978), Regional Airport System Plan 
for Region J (1978), Solid Waste Management Alternatives (1979), Agricul
ture in Region J (1979), Areawide Housing Opportunity Plan (1979), Open 
Space and Recreation Planning Related to Water Quality Management (1980), 
Economic Analysis of Region J (1980), Inventory and low-Level Radioactive 
Waste in Region J, North Carolina (1982), Project 2000: Focus on Tomorrow 
(1982), Regional Landfill Feasibility Study (1982), and Durham County 
Inventcry of Critical Lands (1985) (Triangle J Council of Governments 
n.d.). 

Key Kerr-Tar Regional COG plans include: The Region K Land Use Element 
(1978) and Population and Economic Characteristics Update (1987). 

Under North Carolina state law, the establishment of comprehensive zoning 
and subdivision regulations is delegated to either the county.level for 
all unincorporated lands or to incorporated municipaliti~s, such as 
cities. Counties can issue zoning regulations for either their entire 
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jurisdictions at once as did Durham County (1987), or piecemeal by to,m
ship, as did Person County for Roxboro and part of Flat River Townships 
(1983). Person County is currently reviewing a zoning ordinance that wi 11 
be applicable countywide (Person County 1988). Both Durham and Person 
counties have subdivision regulations in effect. Granville County cur
rently has no zoning regulations for the area as a who1e or for selected 
townships, although it does enforce a subdivision ordinance (Granville 
County Planning Board 1987). Several municipalities located in the SSC 
project study area have prepared land use plans and have zoning ordinances 
and/or subdivision regulations in effect. The community of Butner has 
recently prepared a land use pla~ update (1937) and has a zoning ordinance 
and map in effect. The cities of Oxford and Roxboro both ha .. e zoning 
and subdivision regulations in effect. 

E. Existina Land Use 

Existing land use in northcentral North Carolina continues to build on 
the area's historically developed land use patterns. Agriculture is 
still the dominant economic activity in Granville and Persan counties 
but not any longer In Durham County. It has been estimated that since 
1950, Durham County has converted over 60% of its farmland to urban 
uses (Durham County 1987). 

The reasons for this are varied, depending on factors such as declines 
in farm profitability, urban growth pressures, rising land values, 
changing community expectations, personal life cycle/style changes, and 
changing regulatory environment. Nevertheless, agriculture is a sector 
of the economy that Durham County has deemed important enough to include 
as a resource to be preserved as part of implementing their development 
plans. Such a policy is important to the area's tobacco farmers, for in 
1982, almost 80% of the county's 350 farmers raised tobacco, most of 
whom did so on small farms on a part-time basis (Durham County 1987). 

Durham, along with Chapel Hill and Raleigh, have developed over the 
last thirty years as the three nodes that anchor the 6,200-acre Research 
Triangle Park area. While the thrust to Durham's development has been 
to the southeast towards Raleigh, growth has also been occurring to the 
north and northwest, flanking transportation corridors, such as 
Interstate-BS and State Route 501 (Durham County 1987). 

F. Future Planned land Uses 

The Durham County Critical Watershed Ordinance of May 28, 1985, is the 
cornerstone document for future planned land use in the cotmty and the 
basis upon which the Durham County General Development Plan - 2005 was 
formulated (Durham County 1987). The watersheds listed for protection 
in the ordinance include little River, Flat River, Eno River, Falls Lake, 
and Jordan Lake. The ordinance ls designed to preserve and protect the 
public drinking water portions of these watersheds while, at the same 
time, allowing for economic development in the region. A number of per
formance standards were developed, as practical measures by which to 
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regulate development. Examples of some of these measures include: the 
creation of buffer zones along floodplains, large minimum lot sizes for 
both water quality critical areas and water quality basin areas, prohibi
tion of industrial development in certain critical areas, and the crea
tion of stormwater protection measures (see Section 5.5.2). 

The Durham County Board of Commissioners identified in its Durham County 
General Development Plan - 2005 (1987) "Agriculture" and "Environment" 
as two areas for which land use planning goals and objectives need to be 
identified and incorporated into future planning actions. The county 
planning goal for agriculture is to maintain the longcterm productivity 
of prime agricultural lands through land use patterns that minimize 
conflict between farming and nonfarm activities. The following three 
corresponding objectives have been identified to meet this goal: 1) 
protect prime agricultural lands from encroachment by residential and 
strip-commercial development; 2) foster the agricultural use of prime 
agricultural land; and 3) promote soil conservation practices in order 
to preserve topsoil and prevent excessive siltation and pollution of 
streams. 

The county planning goal for the environment is to protect the natural 
environment and harmonize new development with it to ensure continuance 
cf a healthy and pleasant place to live for current residents and future 
generations (Durham County 1987). The following five topics have been 
identified around which multiple objectives have been set to meet this 
goal: natural resources, water quality and quantity, recreation, urban 
design, and historic preservation. These objectives are listed, given 
their relevance to the SSC project and its associated development: 

Natural Resources Objectives 

o Identify the flcodway, floodway fringe, and stream buffers in 
Durham County and restrict development in those areas. 

o Protect wetlands by defining critical wetlands and appropri
ately guide development in those areas. 

o Identify and preserve sites of scenic value, including rare 
species of flora and fauna. 

o Be diligent in protecting Durham County from the adverse 
effects of the use, storage, and transport of hazardous mate
rials, by considering the impact of industrial facilities at 
locations which might have transportation implications for 
areas defined as water quality critical areas in Durham 
County. 

Water Quality and Quantity Objectives 

o Protect the water quality of Lake Michie Reservoir and Little 
River Reservoir, Jordan Lake, and Falls Lake by regulating 
development in the watersheds. 
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o Discourage the development of industries which require a large 
quantity of treated water. 

o Protect the quantity and quality of groundwater in areas of 
the county served by wells by strict regulation of type and 
density of development. 

Recreation Objectives 

o Promote urban patterns which provide recreation opportunities 
for residents of all ages and income groups. 

o Protect recreation at reservoirs from encroachment by conflict
ing or degrading uses. 

o Promote multiple use, when possible of school and governmental 
facilities. 

o Acquire land for active and passive recreational use. 

Urban Design Objectives 

o Improve the appearance of major corridors in Durham County 
through development buffer control, landscaping, sign regula
tions, and other aesthetic considerations, such as scale, 
urban form, and building design. 

Historic Preservation Objectives 

o Strengthen the existing historic preservation program to 
ensure that Durham County's historic and cultural legacy will 
be maintained. 

The Person County Board of Commissioners in its Person County Develop
ment Plan 1985-1995 identified the following six issues as focal points 
around which to develop land use policies, goals, and development ob
jectives and by which to guide future planning actions: land use, hous
ing and residential development, public uti1 ities, economic development, 
recreation and open space, and transportation. These policy statements 
are listed, given their relevance to the SSC project and its associated 
development: 

Land Use Pol icv 

o All land uses should be 1) suitable for the desired use, envi
ronmentally, 2) not a contributor to adverse or incompatible 
uses, and 3) serviceable with basic public services and util
ities, either on- or off-site. 

Agricultural Lands Policy 

o Encourage those developments which are not detrimental to the 
county's most productive farmlands. 

o Utilize the services of the Soil Conservation Service and other 
agencies to help identify prime farmlands. 
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o Develop such land development regulations and/or provide public 
services in such a manner as to minimize the impact on the 
most productive farmlands. 

Commercial Forest Lands Policy 

o Encourage the preservation and enhancement of commercial timber
lands, while recognizing that, at times, such lands will need 
to be made available for other development. 

o All commercially timbered areas should be reforested, as a 
responsibility of the commercial timber cutters. 

Areas With Constraints to Development Policy 

o Encourage compliance with existing development restrictions in 
the watershed area due to the absence of centralized sewer 
service. 

Housing and Residential Development Policy 

o Encourage the development of high quality residential deve1op
ments which are served with basic needed infrastructure, such 
as water, sewer, adequate street and/or road access, and ade
quate drainage. 

o Support, where feasible, the application for funds to initiate 
programs of housing rehabilitation in identified areas. 

Public Utilities and Community Facilities Policy 

o Water and/or sewer service should be extended and/or developed 
on a priority basis to areas meeting either of the following 
two conditions: 1) have sufficient existing and projected pop· 
ulation density and concentration to make such extension to 
development economically feasible, or 2) be of environmental 
or sanitary urgency or necessity due to special conditions 
adversely affecting or threatening the environmental integrity 
or the health and welfare of the populace. 

o Continue to seek to provide a high level of support services, 
in the form of community facilities, to meet the requirements 
of the future population. 

Economic Development Policy 

o Continue to support actions an~ programs eading to expanded 
commercial and industrial opportunities in the county. This 
shall include extension of needed utilities, e.g., water and 
sewer, to support such expansion. 

o Require a "prescreening" to the extent feasible, of .all indus· 
tries desiring to locate in the county. 

o Support industrial skills training activities located in the 
county. 
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Recreation and Open Soace Policy 

o Ensure that all new development be designed so as to maintain 
the natural aesthetic quality of open space in the county. 

o The existing recreational system and use of school facilities 
should still be maintained in coordination with the local 
booster clubs. 

o Support the expansion of public water access facilities at 
Hyco Lake. 

Transportation Policy 

o Continue to support proposed improvement projects to roads aild 
bridges in the county conducted through financial assistance 
by the North Carolina Department of Transportation. 

o Support the development and enforcement of Subdivision Regu
lations which contain specific design criteria for all new 
subdivision streets. 

Future land use growth and development will occur not only in and 
around Durham, following its radiating transportation corridors, but 
also in the northern part of the county as the planned, 5,172-acre mixed 
use development of Treyburn comes on line (Durham County 1987). Zoning 
approval for the project was granted by the Durham County Board of Com
missioners in April, 1986, with a 20-year development timetable planned. 
When completed, Treyburn is projected to provide up to 40,000 jobs in 
research, manufacturing, and commercial sectors and approximately 4,000 
housing units. While the project is large in scale and well planned, it 
is not conceived as a stand-alone "new town." Treyburn will definitely 
draw on the City and County of Durham to provide needed infrastructure 
and other public services. A development of this magnitude is of concern 
to Person County planners, who may also feel certain development pres
sures as a result of project development (Person County 1987). 

G. Community Values/Attitudes Towards Development 

There is a strong environmental planning/management ethic that prevails 
at all levels of government. The need to preserve, conserve, and manage 
the state's natural resources for the betterment of current and future 
residents is evident in the structure and functioning of agencies, such 
as the North Carolina Department of Natural Resources and Community 
Development, the Region J and the Kerr-Tar Regional COGs, and the Durham 
and Person County Boards of Commissioners. This ethic is coupled with a 
strong desire to provide economic opportunities so that North Carolina 
can be assured of increasingly higher standards of living and a more 
satisfying quality of life. 
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The proposed SSC project site is located in portions of northeastern 
Durham, western Granville, and eastern Person counties on lands that are 
largely unincorporated (see Figure 5.5.10-1). The SSC project study 
area contains no federal parklands, such as national parks, monuments, 
preserves, rivers, scenic or historic tralls, historic sites, recreatio11 
areas, or parkways. There are also no federal or state designated wild
erness areas or wild and scenic rivers located in the SSC project study 
area. 

The project study area is largely rural in nature, either as agricultur
ally used lands or as forested areas, including the North Carolina State 
University Hill Demonstration Forest. Population centers are located 
near the outer edges of the eastern and western arc quadrants, along 
regionally important transportation corridors. On the east, this 
includes the City of Oxford and the smaller population centers of Pro
.vidence and Stem. On the west, this includes the following communities 
flanking U.S. Highway 501 from north to south: Roxboro, Somerset, 
Timberlake, and Rougemont. Land use patterns in the interior of the 
collider arc region are complex, although homogeneous in terms of type> 
of land uses available. The only strikingly different land use in the 
project area is actually located outside the collider arc region south 
of the near cluster quadrant. The Town of Butner is unique in that its 
major industry is the provision of institutional care to a variety of 
special segments of the population, including a federal correctional 
institute and a number of state-run facilities. 

Community values and attitudes towards the SSC project are strongly felt 
and quite mixed, given the large number of letters received from the 
public as part of the DOE public scoping process (see Volume III: Meth
odology for Site Selection). Of the 387 letters received by the DOE as 
of mid-May, 1988, 364 letters were opposed to the project; 15 letters 
offered no opinion about the project; and 8 letters were in favor of the 
project. The issues raised in these letters included: labor supply 
changes, increased demand for water, road and congestion problems, 
impacts to the educational system, residential relocation, zoning and 
land use planning, population disturbance, tax base changes, the taking 
of agricultural land, groundwater withdrawals, geologic hazards, and the 
disposal of radioactive waste. 

B. facility Level 

Tat-le 5.5.10-1 presents land use data for each of the major SSC project 
facilities. This includes information on county locations, ownership, 
existing zoning designations, existing land use, and future planned land 
use. Narrative descriptions are provided below. 
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Figure 5.5.10-1 
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Table 5.5.10-1 

LAND USE DATA: SSC PROJECT NORTH CAROLINA SSC SITE 

SSC Project 
Facility 

Near Cluster Quadrant 
Campus area A 
Injector area B 
Future expansion C 
BABBZ area l 

Jl 

J2 

J3 
J4 

Near Cluster R1ng 
El 
ElO 

Fl 
F9 

FlO 
JS 
J5 

Kl 
K2 

far Cluster Ouadrnnt 
Far Cluster Ring (H) 

ES 
E6 
FS 

K3 
K4 
KS 
K6 

Western Arc Quadrant 
Western Arc Ring D 

E2 

E3 

E4 

F2 
F3 
F4 

County 

Location 

Durham 
Granville 
Durham 
Durham/Granville 
Durham 
Durham 
Granville 

Granvi 1 le 

Durham/Granville 
Durham 
Granvi i 1e 
Durham 
Granville 

Durham 
Durham 

Granville 
Durham 
Durham 

Granville/Person 
Person 

Granville 
Person 
Person 
Person 

Granvi 1 le 

Granvil le 

Person/Durham 

Person 

Person 
Person 
Person 

Person 
Person 
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Ownership 
Patterns 

Private/public 
Private/public: 

Private/pub 1 ic 
Private 

Pri11ate 

Private 

Private 

Private 

Private/public 
Private 

Private 
Private 
Private 

Pub lie 
Private 
Private 

Public 

Private 

Private 

Private 

Private 
Private 

Pri'iate 
Private 
Private 

Private 

Private 
Private 

Private 
Private 
Private 

Private 
Pri,..ate 

Existing 
Zoning 

RO 
None 

RO 
RO/None 

RO 
RD 
None 

None 

RD/None 
RD 
None 
RO 
None 
RD 
RO 
None 
RO 
RO 

None 

None 
None 
None 
None 
None 
None 
None 

None/R-1/RO 
None 
None 
R-1 
None 
R-1 
None 

Existing 

land Use 

Rural/military 

Rura 1/mi l itary 

Rural/military 
Agr/rura l 

Agr 

Forested/agr 

Agr/rura 1 

Rural 

Rural/military 
Forested 
Forested 
Forested/agr 
Forested/agr 
Military 
Forested 

Future 
Planned 
Land Use 

Same 
Sar.ie 
Same 
Same/none 
Sarne 
Same 

None 
None 

Same/none 
S""1e 
None 
Same 
None 
Same 
Same 

Forested/agr None 
Forested/military Same 
Forested 

Agr/rura 1 
Forested 
Forested 
Forested 

Forested 
Agr 

Agr/forested 

Forested 

Rura 1 
Agr 
Forested/ agr 

Rural 

Agr 

Forested/agr 

Agr/rura 1 

Same 

None/same 
Same 

None 
Sarne 
Same 

Same 
None 
None 

Sa.me 
Same 
Same 
Same 

Same 

Same 

Same 
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Table 5.5.10-1 (Cont) 

LAND USE DATA: SSC PROJECT NORTH CAROLINA SSC SITE 

SSC Project 

Facility 

Ecstera Arc Quadran1 
Eastern Arc Ring 

El 
ES 
[9 

F6 

Fl 
F8 

Roads and rail 

Utilities 

County 

Location 

Granvil le 

Granvi 1 le 
Granville 
Granville 
Granville 

Granv1 lle 

Granville 

Durham/Granville/ 
Person 
Ourham/Granvi 1 le/ 

Person 

Sources: Durham County 1987. 

Ownership 
Patterris 

Private 
Private 
Private 
Private 
Private 
Private 
Private 

Private 

Private 

Durham County 1986. Durham County Zoning Map. 
Person County 1983. 

Existing 

Zoning 

None 
None 

None 

None 

None 
None 
None 

None/agr 

None/agr 

Person County 1963. Person County Zoning Map, Roxboro Township. 
Durham County 1987. 
Durham County 1987. Durham County General Plan Map. 
Person County 1987. 

Existing 
Land Use 

Agr/rura 1 
Forested 
Forested/agr 

Forested/agr 
Forested 
Agr/forested 
Forested/agr 

Forested/agr 

Forested/agr 

Future 
Planned 

land Use 

None 

None 

None 

None 

None 

None 

None 

Same/none 

Same/none 

North Carolina land Resources Information Service 1987. SSC Area land Use an1 land Cover Map. 
North.Carolina land Resources Information Service 1988. Land Use Maps for SSC Surface Facllities. 
North Carolina land Resources Information Service 1988. North Carolina SSC So ls Map. 
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1. SSC Project Near Cluster Quadrant 

The near cluster quadrant, located in both Durham and Granville counties, 
encompasses a rural area of farms, woodlands, and rural residences. 
Much of this site is designated as prime farmland, which is scattered 
throughout the area's rolling topography. The quadrant is privately 
owned with the exception of the state-owned Camp Butner area, a National 
Guard Military Base/Range, in the southcentral portion. While no zoning 
ordinances exist for the Granville County area, the western half of the 
quadrant in Morgan Township, Durham County, is zoned for agriculture/rural 
residential and is also designated as a Water Quality Basin Area, which 
restricts certain types and densities of development. The Durham County 
General Plan calls for the same future agricultural, rural residential, 
and open space uses that currently exist. land use plans are currently 
not in place for Granville County. 

a. Campus Area A 

Campus area A is in Mangum Township, Durham County, bounded on the east 
by an area that is close to the Granville County line. Approximately 
60% of the northern portion of the site is private property, under wood
land and agricultural and rural residential uses. The remaining southern 
portion is part of Camp Butner. 

Land cover of this portion is forested open space. Zoning for the entire 
site is Rural District (RD). County plans propose no land use changes. 
A majority of the area is designated as prime farmland, which is to be 
preserved for agricultural uses according to the Durham County General 
Plan. It is also part of a designated Water Quality Basin Area. 

b. Injector Area B 

Injector area Bis located in Granville County with a small sliver of 
the western edge located in Durham County. Camp Butner covers a forested 
area in the southwest {about 35% of the site}, while the remainder is 
private rural property. Agricultural uses are found in concentrations 
on the northwest and southeast corners, with the remaining land being 
forested. Much of the area throughout the site is designated as prime 
farmland. Several small lakes and creeks are onsite and the northeast 
corner is crossed by an oil pipeline and an overhead transmission line. 
There are no zoning ordinances or general plan provisions that currently 
affect the area. 

c. Future Expansion Area C 

Future expansion area C, located in Mangum Township, Durham County, con
sists mostly of private agricultural/rural/residential property, with 
the forested Camp Butner property covering approximately 30% of the af
fected area. The area also includes a cemetery, several minor roadways, 
and a few small lakes. A majority of the area is designated as prime 

6APP5A22188106 DEIS Volume IV Appendix 5 



Affected Environments at Site Alternatives 
North Carolina 92 

farmland, which is scattered throughout the 
General Plan proposes no land use changes. 
area is Rural District (RO). 

d. Buffer Area and Buried Beam Zone I 

site. The Durham County 
Durham County zoning for the 

1. West Buffer Area and Buried Beam Zone I, Including Buried Beam Zone 
Access Areas JI and J2 

The west buffer area and buried beam zone I, also in Mangum Township, 
Durham County, consist of privately held, agricultural/rural residential 
land. The Village of Rougemont is in the western portion and consists 
of residences and businesses along roadways near the intersection cf 
roads 1471 and 1740, and Mighway 501. The bulk of agricultural uses is 
found west of site J2, with forested land located predominantly to the 
east. Substantial areas of designated prime farmland are scattered 
throughout the site. Crossing the area are the abandoned Norfolk and 
Western Railroad lines, two overhead transmission lines, and the Flat 
River along the eastern edge of J2. The Durham County General Plan pro
poses no land use changes for the area, which is almost entirely zoned 
as Rural District (RO). The only exceptions are commercial and residen
tial zones found along the major roadways in Rougemont. 

Site Jl is located just west of Rougemont, north of Road 1740 and south 
of Road 1471. Land use on site is predominantly agricultural, with some 
forested land and a portion of a small lake. Within 1,000 ft are three 
small lakes, more agricultural property, and residences along roads 1471 
and 1740 in the vicinity of Rougemont. The Durham County General Plan 
proposes no land use changes. 

Site J2, located on the west bank of the Flat River, consists of forested 
land with small areas of agriculture in the north and southwest. Uses 
within 1,000 ft are similar. The Durham County General Plan calls for a 
continuation of agricultural/rural/residential uses on both banks of the 
river, with the floodplain portion itself reserved as open space. 

2. East Buffer Area and Buried Beam Zone I Buried Beam Zone A.ccess 
Areas J3 and J4 

The east buffer and buried beam zone is located in Granville County on 
private property, excluding the extreme western tip which is within Camp 
Butner. Land use is agriculture and forested land, with roadside resi
dences and a few cemeteries located along roads 1004, 1136, 1132, and 
1133. The Village of Stem is intersected on the south where residential/ 
mixed use densities increase within 1,000 ft of the site near the village 
center. The Southern Railroad line parallels Road 1004 across the area 
intersecting it again in the north corner, along with an oil pipeline. 
The majority of the site is designated as prime farmland, and several 
small lakes are scattered throughout. Surrounding land uses are of the 
same character, and include the Village of Stem and Interstate 85. There 
"are no zoning ordinances or land use plans affecting the site or its 
surrounding area. 
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Site J3, located approximately 400 ft west of Road 1004 and the railroad 
line northwest of Stem. Land uses are agricultural and rural residen
tial, and the area is crossed by a minor road. Surrounding uses are the 
same, with some forested land to the northwest, and small lakes all 
around. It is mostly designated as prime farmland and all privately 
owned. No zoning restrictions or land use plans exist for the area. 

Site J4, intersected in the south by Road 1132, consists of forested 
land, agricultural, and rural residential uses. Surrounding uses are of 
the same character with more agriculture to the west, and woodlands to 
the east. The site is privately owned with no zoning or land use plans 
in effect. 

e. Near Cluster Ring G, Including Intermediate Access Areas El, EIO, 
Service Areas Fl, F9 and FlO. Buried Beam Access Areas JS and J6 
and Interaction Points and Experimental Areas Kl and K2 

The near cluster ring, located in both Durham and Granville counties, is 
privately owned except where intersected by Camp Butner in the center. 
Land use is a mixture of agriculture, rural, residential and forested 
land as well as a few small lakes and the military base/range itself. 

Several linear features traverse the area, including three overhead 
transmission lines, an oil pipeline, the Southern Railroad line, several 
roadways, drainages, and the Flat River. The Durham County portion is 
zoned as Rural District (RD), with no proposed changes in use. No 
zoning or land use plans exist for the Granville County portion of the 
ring. A number of parcels throughout the area are designated as prime 
farmland, 

Site Fl, located in Mangum Township, Durham County, is either forested 
or agricultural land use, with some rural residences located along a 
minor road approximately 1,000 ft to the east, Both the current zoning 
designation (Rural District) and future land use plans propose no change. 
The site is under private ownership and is partially designated as prime 
farmland. 

Site El, located in Mangum Township, Durham County, is on private prop
erty and z:oned Rural District (RD). It lies entirely within forested 
land, and a minor road 500 ft to the east is the only nearby improve
ment. The Durham County General Plan proposes no land use changes for 
the site. 

Site JS, located in Durham County on privately owned land, is zoned 
Rural District (RD) and composed entirely of forested land. Some agri
cultural use can be found north of the site, and portions of JS are 
designated as prime farmland. Land use plans propose no changes in use 
for this area. 

Site K2 lies entirely within the north-centrai portion of the JS site. 
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Site Kl is located in Durham Count,Y in the Camp Butner National G11ard 
Military Base/Range and, as s11ch, is state-owned property. Land cover 
on and around the site is unimproved forested land with a small drainage 
located approximately 800 ft to the north and east. Thi! area is desig
_nated as prime farmland and zoned Rural District (RD), although expected 
to remain under present military .use according to current land use plans. 

Site FIO, located in Durham County, is also zoned Rural District (RD), 
even though it lies on Camp Butner property. The area on and around the 
site is forested, and designated as prime farmland. The Durham County 
General Plan proposes no land use changes . 

. Site J6, located in Granville County approximately 600 ft east of the 
Camp Butner boundary, is privately owned and mostly forested, with agri
cultural uses on the edges and surrounding the .site. A small lake lies 
to the. northwest, and portions of the site are designated as prime farm-
1 and. No zoning ordinances or land use changes proposed for the area. 

Site EIO, located in Granville County, is composed entirely of privately 
owned forested land, with some agricultura·1 use occurring about 1,000 ft 
to the north. An overhead transmission line 300 ft to the east repre
sents the only improvement near the site, portions of which.are desig
nated as prime farmland. There are no applicable zoning ordinance or 
land use plans for the area. 

Site F9 is located on private land in Granville County. The site con
sists of forested land with some agricultural use in the eastern portion. 
The Southern Railroad line runs about 200 ft south of the site as does 
an unimproved road. Forested land extends south from the area and, to 
the north, there are more agricultural lands and two small lakes. Just 
beyond the 1,000-ft area lies Road 1004. There are no zonfog regulations 
or land use plans in effect for the area. 

2. SSC Project Far Cluster Quadrant 

a. Far Cluster Ring H. Including Intermediate Access Areas ES. E6. 
Service Area FS and Interaction -Points and Experimental Areas 
K3. K4. KS and K6 

The far cluster quadrant, located in both Granville County and the 
Allensville Township of Person County, is privately owned, with land use 
consisting mainly of agriculture and forested land. Some r1Jral resi-
dences are ___ found along i11tersecting minor roads, and several smalllakes 
and .drainages. are li:lcated in··· the·area_:. ~nE! over~ea~ itra°'srni.ss,i911·l i_ne·.··· 
.cros~es the· arc,and.•.another isfound apprO)(iinl!telyl,OOO-ft ·t.<>•'the· north.
_Generally,l'the area is·_--sparsely developed and of a r11ral/agricu.1tural 
character. There are no zoning .ordinances or land use plans in effect. 
in either the Allensville Township, Person County or Granville Co1Jnty; 

- .· .The .Per~on Co1Jnty .Development Plan 1985~1995 prop_oses 110. pJannec:i:.}an~ . 
... . •_•·•.. 'use •. ch_an!Jes~'Areas ;SCilttereii througho1,1t•cthe• quadrant'J1re 'dlf$ignated. a_s: ·>• prime farmland, and the area js expected to, maintain its rural character 
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Site ES, located in Allensville Township, Person County, is unzoned pri
vate property. An overhead transmission line is found about 900 ft to 
the south, and a small drainage ditch is located approximately 300 ft to 
the south. The remaining areas on and within the 1,000-ft buffer area 
are unimproved forested land for which no land use changes are planned. 

Site K3 is in the Allensville Township, Person County, and is private 
property. The site lies approximately 900 ft northwest of the inter
section of Roads 1S42 and 1555. The area is unimporved forested land 
with some agricultural use and a few farm residences within 1,000 ft 
along the roadways. There are no zoning restrictions and the Person 
County Development Plan proposes no changes in use. 

Site K4 is located in the Allensville Township, Person County, on an 
area under cropland agricultural use. Some forested land and two small 
lakes are found within 1,000 ft, and a small dirt road runs north to 
south approximately 100 ft west of the site. The area is designated as 
prime farmland, privately owned, and not und()r any zoning restrictions. 
The Perons County Development Plan calls for continuation of existing 
use and preservation of prime farmland resources. 

Site F5, located in Allensville Township, Person County, approximately 
800 ft west of the Granville County line, is entirely private forested 
land, with some agricultural uses found to the southeast and southwest 
within 1,000-ft buffer zone. Road 1327 passes just at the southeast 
corner of F5, with one associated residence located about 500 ft to the 
south. The remaining surrounding area is a continuation of the un
improved woodland. Portions of the SSC site are considered prime 
farmland, and no zoning ordinances or land use plans affect the area. 

Site KS is located on privately owned land in Granville County. Land 
use is predominantly agricultural with some forested land on the north
eastern portion. Surrounding areas are either forested or under agri
cultural use, with one farm residence about 1,000 ft to the south. Two 
minor drainages run near the site: one 500 ft to the north and another 
800 ft to the south. There are no zoning or land use plans in effect 
for the area. 

Site EG, located in Granville County, is private land that is mostly 
forested, with the eastern third of the site under agricultural use. 
Prime farmlands are found to the east and west of the SSC site, and 
agricultural uses are found to the east and south within 1,000 ft. A 
small lake lies approximately 600 ft to the southeast, and the remaining 
surrounding area is unimproved woodland. There are no zoning ordinances 
or land use plans affecting the site or its surrounding area. 
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3. SSC Project Western Arc Quadrant 

a. Western Arc Quadrant 0, Including Intermediate Access Areas, E2, E3 
and E4, and Service Areas F2, F3 and F4 

The western arc quadrant, located in the townships of Flat River, 
Roxboro, and Allensville in Person County, with a small portion in 
Mangum Township, Durham County, is privately owned and land use consists 
mainly of agricultural/rural residential, and forested lands. Several 
small lakes are within the quadrant and it is crossed by the North and 
South Flat rivers, as well as overhead transmission lines, an abandoned 
rail line, an oil pipeline, several roadways, and Route 501, which 
meanders through the southern half. Zoning restrictions only exist only 
for the small portion in Durham County and the area within the Roxboro 
Township in Person County. Zoning for both these areas is agricultural/ 
rural residential in nature, i.e., Rural Residential (RD) and R-1, 
respectively. Land use restrictions are not enforced for the remainder 
of Person County. The Durham County portion of the quadrant is part of 
a Water Quality Basin Area, where restrictions on development are applied. 
The Durham County General Plan and Person County Development Plan propose 
no change to existing rural use. There is residential development pres
sure projected for the southern portion of the Flat River Township, which 
has been designated as an area of transition. Scattered areas throughout 
the quadrant are designated as prime farmlands, and applicable land use 
plans recommend continuing agricultural/rural uses to preserve this 
resource. 

Site E2, located in Flat River Township, Person County, approximately 
1,000 ft east of Route 501, and on the south bank of the meandering Flat 
River, is entirely agricultural, while surrounding areas are agricultural 
and forested with some residential use along the highway. The Flat River 
and abandoned Norfolk and Western rail line are found within 1,000 ft to 
the east. The area is privately owned and under no zoning restrictions. 
The Person County Development Plan sees this as part of a large transi
tion area, given its proximity to the developing areas of Durham County. 

Site F2, located in Flat River Township, Person County, just west of 
Route 501, about 1,000 ft south of its intersection with Road 1131, is 
predominantly forested land with some agricultural use on the northeast 
corner. Uses within 1,000 ft are forested land and agricultural, with 
some residential along Road 1731 to the north. The land is privately 
owned, unaffected by land use zoning restrictions, and designated as 
prime farmland. The Person County Development Plan proposes no land use 
changes. 

Site E3, located in Flat River Townsnlp, Person Lounty, approximately 
600 ft north of Road 1708, is privately owned forested land with some 
agricultural use on the southeast corner. Agricultural uses extend east 
of the SSC site as well as 400 ft to the west. Remaining surrounding 
areas are forested land and a drainage crosses the area. Route 501 and 
a parallel abandoned railway are just beyond the 1,000-ft area to the 
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west. A small portion of the area is designated as prime farmland, and 
no zoning restrictions apply. Land use plans propose no change in use. 

Site F3, located in Roxboro Township, Person County, south of Route 158, 
is privately owned, forested, and 40% agricultural land, with a majority 
of the area designated prime farmland. Surrounding uses are primarily 
agricultural with some woodlands to the west. Within 1,000 ft directly 
east of the site is a small residential concentration including a church 
and a cemetery. Zoning is low-density residential/agricultural (R-1) 
use and the county plans indicate no land use change. 

Site E4, located in Roxboro Township, Person County, just south of Road 
1536 in an area zoned for low-density residential/agricultural (R-1) 
land use, is primarily agricultural with at least one farm residence, 
with forested land accounting for the remainder. Surrounding uses are 
approximately of the same mix, with a few residences found along roads 
1536 and 1545 to the north and two small lakes within 1,000 ft to the 
south. The area is privately owned, with most of the site designated as 
prime farmland. The Person County Development Plan proposes no land use 
changes for the area. 

Site F4 is located in Allensville Township, Person County, northeast of 
the intersection of roads 1520 and 1547. Road 1547 intersects the south 
corner of the site, and Road 1520 is located approximately 300 ft to the 
west. Land use is agricultural with at least one farm residence on site. 
Surrounding areas are agricultural/rural residential with several homes 
located along the neighboring roadways. Also within 1,000 ft are several 
small lakes, an overhead transmission line and patches of forested land. 
The area is privately owned and designated as prime farmland. The Person 
County Development Plan proposes no land use changes; however, there are 
no zoning restrictions in effect for the area. 

4. SSC Project Eastern Arc Quadrant 

a. Eastern Arc Quadrant D. Including Intermediate Access Areas E7. E8, 
and E9 and Service Area F6, F7 and F8 

The eastern arc quadrant D, located entirely within Granville County on 
privately owned property, is predominantly agricultural, forested land, 
and rural residential with several roadways and drainages crossing the 
site, including the Tar River and State Route 96. Two overhead trans
mission lines cross the area, and just outside the area is a third 
transmission line and the Southern Railroad line. Portions of the area 
throughout the site are designated as prime farmland. Agricultural uses 
tend to be concentrated in the south and central portions of the quadrant. 
Granville Co_unty currently does not have a general plan, land use plan, 
or any zoning controls affecting the area. 
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Site F6 is located entirely on privately owned, forested land with some 
.agricultural use outside to the southeast, and along Road 1320 to the 
northwest where a few associated farm residences are found within 
1,000 ft. Portions of the site and surrounding area are designated as 
prime farmland, and no zoning or land use plans affect the area. 

Site E7 is located entirely on privately awned, forested land as is the 
immediately surrounding area. There is some small agricultural/residen
tial use near Route 96 to the northeast. A small lake lies just beyond 
the roadway, and small drainages are found within l,000 ft to the south 
and east. The northeast portion of this area is designated as prime 
farmland, and no zoning ordinances or land use plans are in effect. 

Site F7, privately owned and designated as prime farmland, is mostly 
agricultural with forested land on the west and southeastern portions, 
and the edge of a small lake intersected to the south. Road 1302 is 
located about 600 feet to the south·, with agricultural and rural resi
dential frontage usage. The remaining surrounding areas are forested 
land, with patches of agriculture and farm residential land. There are 
no zoning ordinances or land use plans that affect the site. 

Site ES, located just north of Road 1139, is on privately owned land 
that is either forested or under agricultural use. Several residences 
are found to the south in association with the agricultural land, while 
the forested area extends to the north. The site is designated as prime 
farmland and is unaffected by zoning or land use plans. 

Site F8 is of the same forested/agricultural use mix with agricultural 
uses extending to the northwest and east across a small drainage. The 
remaining areas are forested. The area is privately owned and portions 
are designated as prime farmland. There are no zoning ordinances or 
land use plans that affect the area. 

Site E9 is mostly forested with some agriculture on the west corner and 
extending beyond. Remaining areas are forested with Jackson Creek 
located 500 ft to the south. Road 1155 is located about 600 ft north 
with some agricultural areas and rural residential frontage usage. This 
privately owned site is designated as prime farmland. There are no land 
use controls or plans in effect for the area. The Tar River runs approx
imately .50 mile northeast of the site. 

5. Planned SSC Project Roads and Railroad Networks 

Location descriptions of planned SSC project road improvements are pro
vided in Section 1.2.1.2. Adjacent land use patterns for the road net
work are no different than for what has been generally described for the 
area. There are no future plans that constrain these areas from further 
improvements. The existing railroad network is adequate for the project, 
with no improvements deemed necessary. 

6APP5A22188113 DEIS Volume IV Appendix 5 



Affected FnvironmPnt< at Site Alternatives 
North Carolina 99 

6. Planned SSC Project Utility Improvements 

Location descriptions of planned SSC project utilities are provided in 
Section 1.2.1.2. Adjacent land patterns for these utility upgrades are 
no different than for what has been generally described for the area. 
There are no future plans that constrain these areas from further 
improvements. 

5.5.10.3 Soil and Prime Farmland Resources 

A. Factors of Soil Formation and the Resulting Soil Cover 

The proposed SSC site occupies the north-central part of the state, part 
of the Piedmont physiographic province. The soil cover is primarily 
represented by residual soils developed in materials weathered from the 
underlying, in-place rocks. The rocks common at the site are the meta
volcanics, represented mainly by felsic and mafic slates. Soils that 
belong to the Georgeville, Herndon, Lignum, and Nason series developed 
characteristically in weathered metavolcanic parent materials (Soil 
Survey of Durham County, North Carolina, 1977, USDA-SCS). These four 
soils amount to 3, 780 acres, close to ha 1f of the acreage corresponding 
to the fee simple area. When these soils are located on slopes of less 
than 6%, they are as a general rule considered prime farmland soils. 

A considerable proportion of residual soil has developed on acidic 
crystalline saprolite, such as: Appling and Cecil soils; and Helena 
soils developed both on felsic and mafic rocks (Soil Survey of Durham 
County, North Carolina, 1977, USDA-SCS). These three soils cover 
2,230 acres in the fee simple area and are prime farmlands wherever the 
slope of the terrain is less than 6%. Thus, the indicated seven soil 
series cover 6,000 acres of the fee simple area. 

The soils in the region of the proposed SSC site are acid. They clearly 
manifest characteristic symptoms associated with acid soils: are 
strongly leached (have a low base saturation), and many are deficient in 
important chemical elements such as calcium, magnesium, phosphorus, and 
potassium, elements essential for normal growth and development of 
cultivated plants. 

The climate at the SSC site is warm and humid. The average air temper
atures are around 42°F in winter and around 77DF in summer. When these 
figures are used to calculate soil temperatures (Soil Taxonomy, Agricul
tural Handbook No.436, 1975, USDA-SCS), the results indicate that the 
soil has a thermic temperature regime. The total annual precipitation 
is 40 to 45 inches of rain. This quantity of water, coup1ed with spe
cific evapotranspiration conditions at the site, result in an udic soil 
moisture regime; this means that no part of the soil is ever dry for 
more than three months and that no part of the soil is continuously dry 
for a period longer than one and a half months, during the late summer, 
in any calendar year (Soil Taxonomy, Agricultural Handbook No.43~. 1975, 
USDA-SCS). 
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The felsic crystallines and metacrystallines that generate the parent 
material for many soils have a relatively low concentration of bases 
(cations, such as calcium, magnesium or potassium). In addition, the 
climate is conducive to extensive weathering and leaching. On many sur
faces covered by,Udults, as is the case in the fee simple region, the 
high rate of rock weathering is not high enough to keep pace with the 
even higher rate of leaching of bases into the lower part of the soil 
profile or even beyond this depth. Although weathering is intense, it 
releases few bases into the soil solution because the process has oper
ated for a long period and has already depleted the rock of important 
elements. Small quantities of bases that are released into the soil 
solution are rapidly transported downward by the leaching mechanism; the 
same leaching process has transported and concentrated the clay fraction 
into an "argillic" horizon having a thickness of 15 to 25 inches, a firm 
and blocky structured horizon with a low degree of base saturation. 
Thus, roots tend to grow in the very upper part of the profile where 
bases are recycled by the plant residues left in the field at the end of 
the growing season. 

The generalized soil map of the United States (Soil Taxonomy, 1975, 
Agricultural Handbook No.436, USDA-SCS) shows that soil cover at the 
location of the North Carolina site is represented by the suborder 
Udults; also present are Udalfs, Fluvents, Aquents, and Dystrochrepts. 
Table 5.5.!G-2 shows that Udults represent 88"!. of the fee simple area, 
with the remaining 12% represented by the other four suborders. 

A total of 40 soil mapping units were identified at the proposed North 
Carolina site, representing 21 soil series. Seven soil series cover 84% 
of the fee simple area. As Table 5.5.10-2 indicates, these are the 
Appling, Georgeville, Helena, Herndon, Lignum, Nason, and Tatum soil 
series. The Georgeville and Herndon soils covering more than one-third 
of the fee simple area are formed in what locally is called "Carolina 
Slates". These soils are on predominantly sloping upland, well-drained 
terrain. They have a firm silty clay subsoil (Soil Survey of Durham 
County, North Carolina, 1977, USDA-SCS). Nason and Tatum soils, cover
ing an area in excess of 1,000 acres, are found on steeply sloping to 
moderately steep surfaces. Their profile to the depth of the parent 
material is less than 3 ft, roughly 1 ft shorter than the Georgeville or 
Herndon soils. Unlike those soils, the Nason and Tatum soils have an 
additional A2 horizon intensively leached and residually enriched in 
"unleachable" constituents such as silica oxides (Soil Survey of Durham 
County, North Carolina, 1977, USDA-SCS). The Appling soil, with a 
representation of 10% in the fee simple area, is characteristically 
present on gentler slopes, thus, less subject to geologic erosion and 
consequently developing a deeper profile; the parent material can be as 
deep as 5 ft below the surface. The Appling soil has, similar to Nason 
or Tatum soils, an elluviated, leached-out, A2 horizon. However, in the 
case of Appling soil, this horizon is normally not thicker than 2 inches 
(Soil Survey of Durham County, North Carolina, 1977, USDA-SCS). The 
Helena and Lignum soil series covering close to 2,000 acres of the fee 
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Table 5.5.10-2 

SOIL SUBGROUPS ANO SERIES WITH CORRESPONDING ACREAGES 
AT THE NORTH CAROLINA SSC PROPOSED SITE 

Subgroups 

Typic Hapludu1ts 
(4,804.75 acres) 

Aquic Hapludults 
(l,861.26 acres) 

Rhodie Paleudult 

Typic Hap1uda1f 
Ultic Hapludalfs 

(34.43 acres) 

Albaquic Hapludalf 

Typic Udifluvent 
Aquic Udifluvent 

Typic Fluvaquent 

Fluvaquentic Dystrochrept 
Ruptic-Ultic Oystrochrept 

Total per Great Groups 

Total per Suborders 

Total per Orders 

6APP5A22188ll6 

Series 

Appling 
Cecil 
Georgevi lle 

Herndon 
Nason 
Tatum 

Vance 
Wedowee 

Wickham 

He 1ena 

lignum 

Davidson 

Iredell 
Enon 
Mecklenburg 
Orange 

Congaree 
Cartecay 

Wehad<.ee 

Chewacla 

Goldston 

Hap 1udu1 ts 

Paleudults 
Hapluda1fs 

Udif luvents 
F luvaquents 

Dystrochrepts 

Udults 

Uda lfs 
Fluvents 
A.quents 

Ochrepts 

UJtlsoJs 
Alflsols 
tntisols 
Inceptisols 

Acre3ge-s 

773.23 

141. 73 

1,616.02 
936. 99 

624.76 

488. 78 

138.47 

27 .94 

6. 83 

1.312.35 
548.91 

4.30 

85.44 

13.81 
20.62 

55. 53 

12.01 

26.81 

291. 52 

381. 21 
45.51 

6,665.01 

4.30 
175.40 

38.82 
291. 52 

426.78 

6,670.31 

175.40 
38.82 

291. 52 
426. 78 

6,670.31 

175.40 
330.3 .. 

426.78 
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simple area, are only moderately well drained and are associated primar
ily with gentle slopes. These are upland soils with an extremely firm, 
silty clay and clay subsoil (argillic horizon). The presence in the 
profile of this horizon with a low hydraulic conductivity, and the occur
rence of these soils on relatively flat surfaces, results in an aquic 
soil moisture regime, at least at times, in the lower part of the profile 
(Soil Survey of Durham County, North Carolina, 1977, USDA-SCS). 

B. Farming Potential of Soils 

The Soil Conservation Service has provided a soil capability system 
intended to assess the suitability of soils for agricultural uses. The 
system associates each unit of land with a capability class (I through 
VIII) and a capability subclass identified by a letter subscript. In 
North Carolina only subscripts "e" and "w" are used. Subscript "e" 
means that the main limitation of the land is the erosion hazard and 
subscript "w" means that the soil is excessively wet. 

Soils in capability Class I have few limitations and can be used to pro
duce all crops grown in the region. Soils in Class II have moderate 
limitations; when such limitations are removed, either by draining the 
land, which in its natural state is too wet, or by using antierosional 
farming practices when the limitation is the erosion hazard, most sur
faces covered by these soils qualify as prime farmlands. Soils in Class 
III have severe limitations and generally are not prime farmlands. Soils 
in Class V are no longer amenable for producing cultivated crops, and 
soils in Class VIII are only used for recreation purposes (Soil Survey 
of Durham County, North Carolina, 1977, USDA-SCS). 

Table 5.5.10-3 presents acreages corresponding to each capability sub
class and summed up acreages for each of the two limitations identified 
at the North Carolina site. Primary data used for compiling the table 
were obtained from soil surveys (Soil Survey of Durham County and Soil 
Survey of Orange County, North Carolina, 1977,USDA-SCS). The weighted 
average capability class for all lands included in the fee simple area 
is equal to 2.75. This indicates that, in general, soils have severe 
limitations to farming activities at the site. The fact that 82.8% of 
the area is covered by soil units of capability Classes II and Ill is an 
indication that the soils are of fair quality, with some areas qualifying 
even as good agricultural lands, provided erosion-preventing measures 
are consistently undertaken. Such measures are aimed at maintaining the 
soil in good tilth by returning crop residues to the soil; protecting 
the soil with soil-protecting crops; and using contour tillage along 
with diversion, terraces,or stripcropping. 

bAPPSA22188117 EIS Volume IV Appendix 5 



Affected Environments at Site Alternatives 
"orth Carolina 103 

Table 5.5.10-3 

CAPABILITY SUBCLASSES AND CORRESPONDING ACREAGES. ACREAGES FOR 
EACH OF THE TWO LIMITATIONS. 

Capability Subclass Acreage 

Ile 3,828.56 
Ilw 12.01 
II le 2,192.88 
IIIw 217.40 
!Ve 362. 77 
!Vw 482 .11 
Ve 232.31 
VIe 210.27 
VI le 8.97 

Main Limitation Acreage Percent 

e, erosion hazard 6,835.76 90.6 
w, excessive wetness hazard 711. 52 9.4 

C. ·Prime, Unique, and Important Farmlands at the SSC Site 

The soil cover at the North Carolina SSC site is made up predominantly 
of Udults, a suborder with a low natural fertility. These are leached 
soils, naturally poor in nutrients, with a quasi-impeding argillic horizon 
in the profile. In general, these soils barely pass the criteria for 
qualification as prime farmlands. Inspection of available data on all 
soil phases at the North Carolina site lead to the separation of soils 
into prime farmlands, important farmlands, and lands of secondary impor
tance. The classification of each one of the soils into one of the three 
groups is presented in Table 5.5.10-4. In few instances, where the 
classification was ambiguous, the acreage corresponding to a particular 
soil was assigned to two rather than a single grouping. Thus, one quarter 
of the acreage covered by Appling sandy loam, 6-10% slope was classified 
as important rather than prime farmland because the erodability factor K 
of this soil can reach values in excess of 0.25; when this value is multi
plied by 8% or higher values of slope, a product in excess of 2 is ob
tained and thus such a soil cannot qualify as prime farmland. A similar 
interpretation was used in the case of Lignum silt loam, 2% to 6% slope 
characterized by a relatively high K value, 0.43, and Chewacla loam and 
Wehadkee silt loam, which at times can be used for growing corn or soybean 
and thus, important to the state. (Soil Survey of Durham County, North 
Carolina, 1977, USDA-SCS). 

6APP5A22188118 DEIS Volume IV Appendix 5 



Affected Environments at Site Alternatives 
North Carolina 104 

Table 5.5.10-4 shows that slightly more than half of the fee simple area 
is made up of prime farmlands, slightly more than one third is made up 
of soils of limited productivity but still important to the State of 
North Carolina, and almost one seventh, by lands with practically no use 
for cultivated agriculture. 
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Table 5.5.10-4 

SOIL PHASES AT THE NORTH CAROLINA SSC SITE, CORRESPONDING ACREAGES 
AND THEIR CLASSIFICATION AS PRIME FARMLANDS, IMPORTANT FARMLANDS, 

AND LANDS OF SECONDARY IMPORTANCE 

Prime Important 
Soil Phases Farmlands Farmlands 

(acreage) 

Ap~ling sandy 1o~~. 2-5% s. 371. 79 
Appling sandy loam, 6-10% s. 301. 08 100.36 
Cartecay loam 
Cecil sandy loam, 2-6% s. .39.85 
Cecil sandy loam, 6-10% s. 35.07 
Cecil sandy loam, 10-25% s. 
Chewacla loam 190.60 
Congaree lcam 12 .DI 
Davidson loam, 2-6% s. 2.06 
Davidson loam, 6-10% s. 2.24 
Enon sandy loam, 2-6% s. 13 .81 
Georgeville silt loam, 2-6% s. 868.19 
Georgeville silt loam, 6-10% s. 709 .45 
Georgeville silt loam, 10-15% s. 38.38 
Goldston silt loam, 6-10% s. 36.60 
Goldston silt loam, 10-25% s. 8.97 
Helena sandy loam, 2-6% s. l,096.50 
Helena sandy loam, 6-10% s. 115.85 
Herridon silt loam, 2-6% s. 590.16 
Herndon silt loam, 6-10% s. 396.83 
Iredell sandy loam, 2-6% s. 71.54 
Iredell sandy loam, 6-10% s. 6.46 
lignum silt loam, 2-6% s. 365.94 181.97 
Mecklenburg loam, 6-10% s. 10.61 
Nason silt loam, 2-6% s. 173.31 
Nason silt loam, 6-10% s. 186.44 
Nason silt loam, 10-15% s. 50.51 
N3son silt loam, 15-25% s. 
Orange silt loam, 2-6% s. 55.53 
Tatum silt loam, 6-10% s. 17.16 
Tatum silt loam, 10-15% s. 
Tatum silt loam, 15-25% s. 
Tatum silt loam, 25-50% s. 
Vance sandy loam, 2-6% s. 116.83 
Vance sandy loam, 6-10% s. 11.64 
Wedowee sandy loam, 10-15% s. 16.39 
Wedowee sandy loam, 15-25% s. 
Wehadkee silt loam 145.76 
Wickham sandy loam 1.56 
Wickham sandy loam, 2-6% s. 5.17 

Total 3,932.55 1,647.19 
Percent of Total 51. 7 34.8 

Sources: Soil Survey of Durham County, North Carolina, 1977, USDA-SCS. 
Soi 1 Survey of Orarige County, North Carolina, 1977, USDA-SCS. 
Soil Taxonomy, Agricultural Handbook No.436, 1975, USOA-SCS. 

Land of 
Secondary 
Importance 

26 .81 

65.81 
190.60 

6.46 

114.49 

51. 78 
391.41 

18.41 

1.55 
145.76 

1,023.10 
13.5 
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5.5.11 Socioeconomics and Infrastructure 

5.5.11.1 Socioeconomics 

SSC oevelopment and operation in north-central North Carolina has the 
potential to affect socioeconomic conditions in as many as 15 counties 
in that state, as well as five counties and two independent cities in 
neighboring Virginia {Figure 5.5.11-1). Communities in this region, 
especially those in and around the Raleigh-Durham metropolitan area, 
could provide a sizable portion of the project-related workforce. 
Including most communities within approximately one hour driving time 
from the site, the region likely would house most relocating workers as 
well. 

For economic and demographic issues, the region of influence (ROI) 
studied in this EIS includes the larger 20"county area, including the 
independent Virginia cities of Danville and South Boston. Impacts 
probably would be greatest, however, in Durham, Granville, and Person 
counties, where the SSC facilities would be located. Although many 
project workers may choose to reside elsewhere in t~e ROI, and many 
project-related requirements for goods and services likely would be met 
from the larger region, demand for housing and services probably would 
be concentrated in these three counties. Based on this reasoni.ng, 
Durham, Granville, and Person are designated as the primary impact 
counties for this analysis, and thus are the principal focus, of study 
for housing, services, and public finance .impacts. ROI and state rela
tionships also are addressed for these components of the analysis, as 
appropriate. 

A. Economic Activity. labor Force. and Income 

1. Regional Setting 

The economy of the North Carolina ROI has steadily expanded during the 
past two decades (Table 5.5.11-1). The ROI's employment base expanded 
faster during this period than the nation as a whole.·· Total employment 
growth in the region averaged 2.2% annually between 1969 and 19B4, com
pared with the U.S. annual average of 1.9% (U.S. Department of Commerce, 
Bureau of Economic Analysis J986). 

Annual employment growth in the North Carolina ROI from 1969 to 1984 
exceeded national average growth rates in six of the eleven industrial.·.· 

•.> •·· .. sect;ors'. The agricultural services, Jorestry, and fishing sector in the 
·· ..... ROlexperience<f thE! largest percentage 9rl!wth.in.empl9'yment. (juting. this 

··· t• period; incrE!asing at)n average 'annua1···rate i>f. 4 .6%; .• Pt~!!r .leading · 
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······ ·· ·11tilities; •wholesale•tnde, ··retail trade, seryices.· ii.rd' f*n<ince, h1sur-

/:a11ce, and. real estate. which .an grew '!Ct ~verl)g~, arint1'\l rates above 3 .0% •. 
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Figure 5.5.11-1 

COUNTIES FOR SOCIOECONOMIC ANALYSIS 
IN NORTH CAROLINA'S SSC REGION OF INFLUENCE 

PERSON 

ROCKINGHAM CASWELL 

GUILFORD 
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Table 5.5.11-1 

HISTORIC ECONOMIC INDICATORS FOR THE NORTH CAROLINA ROI, 
AND DURHAM, GRANVILLE, AND PERSON COUNTIES 

Average A11nua 1 

1969 1974 1979 1984 1987 Growth Rate 

NORTH CAR_:JL?"'IA ROI 

Total employ.nentl 685, 234 771, 551 865, 793 S53,919 na2 2.2% 

tabnin~o ger job3 $ 17,!!!13 $ 19,178 $ 18,625 $ 18,810 na 0.3% 
a or or e na 697,547 789,379 863, 114 na 2.1%4 

Per capit3 personal l:-tcane3 $ 10,354 $ 11,805 $ 12,524 $ 13,565 na 1.8% 

Unemployment rate na 4.3% 4.7% 5.6% na na 

DURHAM COUNTY 

Tota 1 ewp loyrnent 71, 587 78.955 93,419 110,220 na 2.9% 
Earnings per job $ 19,903 $ 21,955 $ 21,674 $ 22,926 na 0.9% 
labor force na 70,620 84,790 94,500 99 250 3.3%5 
Per capita personal income $ 11, 043 $ 12,587 $ 13, 098 $ 14,398 na 1.8% 
Unemployment rate na 3.0% 4.0% 3.6% 3.1% na 

GRANVlllE COUNTY 

Total employment 13, 648 14,959 16,885 17,965 na 1.8% 
Earnings per job $ 14, 558 $ 16.189 $ 15.910 $ 15,278 na 0.3% 
Labor force na 14,970 15,780 19,120 20.180 2.6%5 

Per capita personal inccme $ 7,262 $ 8,834 $ 9,614 $ 9,919 na 2.1% 
Unemployment rate na 5.9% 6.0% 6.9% 5.4% na 

PERSON COUNTY 

Total employment 10,927 12,176 13,122 13,023 na 1.2% 
Earnings per job $ 15,826 $ 16,263 $ 15,985 $ 15,156 na -0.3% 
Labor force na 12,830 15, 140 14,380 14.660 1.4%5 

Per capita personal inccme $ 8,269 $ 9,459 $ 10, 183 $ 10,311 na 1.5% 

Unemployment rate na 9.2% 7.7% 9.8 % 8.5% na 

Notes: 1. Employment is by place of work. 
2. na - data not available or not applicable. 
3. Earnings and incane are in constant 1988 dollars. 
4. Labor force average annual growth rate for North Carolina ROI is for 1974-1936. 
5. Labor force average annual growth rates for Durham, Granville, and Person counties are for 

1970-1987. 
Sources: U.S. Department of Conmerce, Bureau of Econanic Analysis, 1986 (employment, earnings, 

and 1ncome); North Carolina Employment Security Cannission 1988, Virginia Emplo:tment Colllllission 
(unanployrrent rates). 
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Both the farming and mining sectors in the region experienced overall 
declines in employment during the 16-yr period. The 3.0% average annual 
decline in farming employment in the North Carolina ROI is consistent 
with, but more severe than, the national trend of an average annual 1.0% 
loss in employment from 1969 to 1984. The 6.8% average annual decline 
in the ROI mining sector, however, was not reflected in national trends, 
which posted a 4.1% average annual gain over that period. The ROI manu
facturing sector, on the other hand, which experienced an average annual 
loss in employment of 0.2% nationally, grew in the North Carolina ROI at 
a 0.9% annual rate. Figure 5.5.11-2 shows the distribution of employ
ment in the eleven major industrial sectors in the ROI in 1984. The 
dominant sectors of the ROI economy, in terms of employment, were manu
facturing (with 24.2% of the ROI jobs), services (21.2%), retail trade 
(15.2%), and government (14.9%). 

In 1984, average earnings per worker in the ROI were $18,810, well below 
the national average of $21,027. Average earnings per worker in 1984 
were greatest in transportation and public utilities ($29,277), wholesale 
trade ($26,975), and manufacturing ($24,079) sectors (all values repre
sent 1988 dollars). 

From 1980 to 1986, average annual unemployment rates in the ROI remained 
consistently below the national average rates. During this period, unem
ployment rates peaked twice, at 7.6 in 1975 and at 8.1% in 1982 North 
Carolina, (Employment Security Commission, 1988; Virginia Employment 
Commission, 1988; U.S. Council of Economic Advisors, 1988). The region's 
labor force, numbering about 865,000 in 1984, grew at a modest average 
annual growth rate of 2.1% between 1974 and 1986. 

Per capita personal income in the North Carolina ROI in 1984 averaged 
$13,565. Since 1969, ROI per capita personal income has remained consis
tently below the national average. 

Between 1988 and 2000, employment by place of work is expected to grow 
at an average annual rate of 1.3%, from an estimated 0.9 million jobs to 
more than 1.1 million. This level of growth is the same as the 1.3% 
national annual growth projection for employment between 1988 and 2000 
(U.S. Department of Labor, Bureau of Labor Statistics 1987). 

2. Primary Impact Counties 

a. Durham County 

In 1984, Durham County, the largest 
provided 11.6% of the employment in 
ment in the three impact counties. 

6APP5A22188125 
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the ROI and 78.1% of total employ
The county similarly received 10.4% 
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of total personal income in the ROI and 77.4% of total personal income 
in the primary impact counties. Total employment growth in the county 
averaged 2.9% annually between 1969 and 1984. 

Average annual employment in the eleven industrial sectors grew at rates 
exceeding the national averages in six sectors but exceeded growth rates 
of only two ROI sectors. As with the ROI, employment in agricultural 
services, forestry, and fishing grew fastest from 1969 to 1984, at an 
average annual rate of 4.1%. The manufacturing, wholesale trade, retail 
trade, services, and government sectors all posted average annual growth 
rates exceeding 3.0%. As with the North Carolina ROI, only employment 
in the farming and mining sectors incurred declines during the period. 
The distribution of employment in the eleven major industrial sectors in 
Durham County in 1984 varied slightly from that of the ROI. The four 
dominant sectors in the county economy, in terms of employment, were the 
same as those for the ROI, but ranked differently: services (with 33.8% 
of the total county jobs), manufacturing (22.7%), government (13.4%), 
and retail trade (12.7%). 

Average earnings per worker were $22,926, higher than both the national 
and ROI averages in 1984 and the highest of the three primary impact 
counties. In 1984, the highest average earnings per worker were paid in 
the manufacturing sector, at $36,800. 

Average annual unemployment rates since 1970 have remained consistently 
less than those for the North Carolina ROI and the nation. Since 1969, 
the average annual unemployment rates in the county have ranged between 
just 2.8% (in 1985) and 5.4% (in 1975). The county labor force, nearly 
100,000 in 1987, grew at an annual average rate of 3.3% between 1970 and 
1987. 

Per capita personal income in the county during most years remained less 
than the national average and greater than the North Carolina ROI average 
between 1969 and 1984. In 1984, per capita personal income ($14,398) 
was less than the North Carolina ROI average ($13,565) but slightly less 
than the national average ($14,746). 

b. Granville County 

ln 1984, Granville County, the second largest of the three primary 
impact counties, provided l.9% of the employment in the North Caro.l ina 
ROI and 12.73 of total employment in the three impact counties. County 
residents received 1.6% of total personal income in the North Carolina 
ROI and 12.2% of total personal income in the primary impact counties. 
Total employment growth in the county averaged 1.8% annually between 
1969 and 1984. 

6APPSA22188127 DEIS Volume IV Appendix 5 



Affected Environments at Alternative Sites 
North Carolina 112 

Employment in the eleven industrial sectors in Granville County grew at 
rates exceeding the national average in six sectors and ROI averages in 
five sectors. Employment in the transportation and public utilities 
sector grew fastest from 1969 to 19B4, at an average annual rate of 
8.7%, followed by wholesale trade that grew at a 7.7% average annual 
rate. Only employment in the farming and agricultural services, fores
try, and fishing sectors incurred declines in growth during that period. 
The distribution of employment in the eleven major industrial sectors in 
1984 varied from that of the ROI. The four dominant sectors in the 
county economy, in terms of employment, were government (with 28.9% of 
the total county jobs}, manufacturing (27.7%), farming (13.43), and ser
vices (11.2%). 

Average 1984 earnings per job in Granville County were $15,278, which 
was lower than both the national and North Carolina ROI averages in 1984. 
In 1984, the highest average earnings per job were paid in the wholesale 
trade sector at $21,568 and the manufacturing sector at $20,671. 

Average annual unemployment rates fluctuated similarly to those of the 
North Carolina ROI, yet have been consistently greater than the United 
States. Granville County average annual unemployment rates peaked in 
1976 at 8.7% and again in 1982 at 8.53. Since 1978, average county 
unemployment rates have remained below those of the United States. 
Granville County's labor force numbered about 20,200 persons in 1987, 
having grown at annual average rate of 2.6% since 1970. 

Per capita personal income in the county consistently remained below the 
national and ROI averages between 1969 and 1984. In 1984, per capita 
personal income ($9,919) was well below both the ROI average ($13,565) 
and the national average ($14,746}. 

c. Person County 

Person County is the smallest of the three primary impact counties 1n 
terms of employment and total personal income. In 1984, Person County 
provided just 1.4% of jobs in the North Carolina ROI and 9.2% of total 
employment in the three impact counties. The county similarly received 
1.4% of total personal income in the North Carolina ROI and 10.53 of 
total personal income in the primary impact counties. Total employment 
growth in the county averaged 1.2% annually between 1969 and 1984. 

Average annual employment in the eleven industrial sectors in Person 
County grew at rates exceeding the national averages in only two sectors 
and North Carolina ROI rates in just three sectors. As in Granville 
County, employment in the transportation and public utilities sector 
grew fastest from 1969 to 1984, at an average annual rate of 10.7%. 
Employment in the farming and wholesale trade sectors declined during 
that period: a 2.9% average annual decline in farming employment and~ 
3.3% in wholesale trade. The distribution of employment in the eleven 
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major industrial sectors in Person County in 1984, in terms of employ
ment, was dominated by manufacturing (with 36.93 of total county jobs), 
retail trade (13.1%), services (12.63), and government (11.5%). 

Average earnings per job in 1984 were $15,156, which was lower than both 
the national and North Carolina ROI averages and the lowest of the three 
North Carolina ROI primary impact counties. In 1984, the highest average 
earninqs per job were paid in the transportation and public utilities 
sector at $33,193. The next closest earnings per job in 1984 were paid 
in the manufacturing sector at $19,646. 

Of the three primary impact counties, Person County has recorded the 
highest average annual unemployment rates over the last two decades. 
Although these rates have fluctuated similarly to those of the North 
Carolina ROI, the peak average rates have been far greater (15.8% in 
1975 and 13.4% In 1982). The data also show that, unlike the current 
ROI trend, average annual unemployment rates since 1985 in Person County 
are on the rise. Historically, unemployment rates in the county have 
been higher than those for the nation. The county's labor force, greater 
than 15,100 in 1979, was less than 14,700 in 1987; overall growth in 
this labor force between 1970 and 1987 was recorded at an average annual 
rate of 1.43. 

Per capita personal income in the county, which peaked in 1978 at 
$10,615, consistently was below both the national and ROI averages 
between 1969 and 1984. In 1984, per capita personal income in Person 
County ($10,311) was below both the ROI average ($17,696) and the 
national average ($14,746). 

B. Demographics and Housing 

I. Regional Setting 

The population of the North Carolina ROI is dominated by Guilford County 
(which contains the city of Greensboro) and Wake County {site of Raleigh, 
the state capitol), which together accounted for more than 41.2% of the 
region's population in 1985. Population in the region as a whole has 
grown slowly since 1930, with the majority of the 15 North Carolina 
counties increasing in size, and the majority of the Virginia counties 
and independent cities decreasing in size. 

By 1980, ROI population had grown to nearly 1.6 million persons, the 
result of 1.3% annual increases from the 1.4 million residing there in 
1970 (Table 5.5.11-2; U.S. Bureau of the Census, 1982c, 1982d). In 
1985, population for the region was estimated to exceed 1.6 million 
{U.S. Bureau of the Census, 1988a, 1988b), representing 1.23 annual 
growth from 1980. Forecasts place regional population at nearly 1.8 
mi'lion persons in 1990, with annual growth continuing at 1.23 through· 
out the entire decade of the 1980s. By the turn of the century, the 
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Table 5. 5.11-2 

KEY DEMOGRAPHIC INDICATORS FOR THE HORTH' CAROLINA ROI 

1970 1980 1990 2000 2010 2020 2030 

Population 1.37 1.58 1. 78 1.99 2.17 2.35 2.52 
(millions) 

Avg. Ann. Chg. 1.3% 1.3% 1.2% 1.1% 0.9% 0.8% 0.7% 
OV'er Preceding 

Decade 
Age Distribution 

:: 4 years 8.3% 6.2% 6.2% 5.5% 5.3% 5.2% 5.0% 

5 - 19 years 29.9% 24.6% 20. 7% 19.3% 18.8% 18.3% 17.5X 

~ 65 years 8.4% 10.2% 12.5% 13.1% 14.7% 15.7% 16. 7% 

Sources: U.S. Bureau of the Census 1982c, 1982d. 
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population of the ROI is projected to reach nearly 2.0 million, with 
annual growth during the 1990s slowing to 1.1%. In 2030, regional pop
ulation is anticipated to exceed 2.5 million, with average annual growth 
having slowed to 0.7% from 2020 to 2030. 

The age composition of the North Carolina ROI is also expected to change 
during the next four decades, with proportionally fewer numbers of young 
persons and proportionally greater numbers of older persons present in 
the population over time. In 1980, 6.2% of the ROI population were 
younger than 5 years, 24.6% were age 5 to 19, and 10.2% were age 65 or 
older (U.S. Bureau of the Census, 1982c, 1982d). By the year 2000, the 
first two age groups are expected to represent 5.5 and 19.3% of the 
regional population, respectively, while individuals age 65 and older 
will comprise 13.7% of the total. This trend is anticipated to continue 
through 2030, when the proportions belonging to each age group are pro
jected to be 5.0, 17.5, and 16.7%, respectively. 

In 1980, the total number of year-round housing units in the ROI ex
ceeded 585,500 (U.S. Bureau of the Census, 1982a). Owner-occupied (or 
owner available) units comprised 61.0% of the total, renter-occupied (or 
renter available) units accounted for 35.33, and the remaining 3.7% were 
considered unavailable for occupancy, being either in transition (for 
example, under transfer of ownership) or deemed uninhabitable (for 
example, because of renovation or condemnation). 

Of the total year-round housing units in the ROI, 93.2% were occupied in 
1980. Considering only year-round units available for occupancy in the 
ROI, the 1980 vacancy rates were 1.4% for owner units and 6.4% for rental 
units. Building permits were issued for more than 100,000 new housing 
units in the ROI between 1981 and 1986, an average in excess of 17,000 
units per year (U.S. Bureau of the Census, 1983, 1985, 1987a). 

2. Primary Impact Counties 

Durham, Granville, and Person counties represent the area of main inte
rest with respect to demographics and housing. The proposed site area 
for the SSC includes portions of all three of these counties, with the 
campus to lie partially in northern Durham County, and partially in 
western Granville County. 

Durham County contains both rural and urban areas, the latter represented 
largely by the city of Durham. Granville and Person counties, on the 
other hand, are predominantly rural. In 1980, Durham County contained 
some 153,000 persons, having grown from its 1970 population of 133,000 
at an average annual rate of 1.43 (U.S. Bureau of the Census 1982c). 
Durham County population continued to grow at an annual rate of 1.1% 
during the first five years of the 1980s, reaching nearly 162,000 by 
1985 (U.S. Bureau of the Census, 1988a). 
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Granville County's population of nearly 33,000 in 1970 grew at an aver
age annual rate of 0.4% during the ensuing decade, reaching approxi
mately 34,000 by 1980. The average annual population growth of this 
county increased to 1.5% between 1980 and 1985, with population esti
mated at nearly 37,000 by the latter date. 

The population of Person County was slightly more than 29,000 in 1980, 
having increased from the 26,000 inhabitants recorded in 1970 at an 
annual rate• of 1.2%. The estimated 1985 population of 30,000 in Person 
County indicates an annual rate of growth slowing; to 0.8% during the 
rreceding five years. 

The populations of these three counties are antfcipated to continue 
increasing steadily over the next four decades, with Durham County grow
ing more rapidly as a consequence of expanding metropolitan. Durham. 

Co!l'.munit ies potentially affected by the SSC include Durham. and Treyburn 
in Durham County; Creedmoor, Oxford, and Stem in Granville County; and 
Roxboro in Person County. Durham, the main metropolitan area in the 
three primary impact counties, had a population of slightly more than 
100,000 in 1980, having increased from 95,000 in 1970 (U.S. Bureau of 
the Census, 1982b). Treyburn is a small community about 15 minutes 
north of Durham which currently is developing as a suburban area for 
that city. The communities of Creedmoor, Oxford, Stem, and Roxboro had 
populations of 1,641, 7,603, 222, and 7,532, respectively, in 1980. 
Their 1970 populations of 1,405, 7,178, 242, and 5,370 indicate that 
with the exception of the town of Stem all have been experiencing recent 
population growth. 

The total number of year-round housing units in Durham County in 1980 
was slightly more than 58,000, of which 52.1% were owner units, 46.3% 
were rental units, and 1.6% were unavailable for occupancy. Of the 
total year-round units in the county, 95.3% were occupied in 1980. Of 
those units available for occupancy, 1980 vacancy rates were 1.6% for 
owner units and 4.3% for rental units. 

By contrast, 1980 year-round housing· in predominantly rural Granville 
County numbered more than 11,400, of which. 62.7% were owner units, 30.2% 
were rental units, and 7 .1% were unavan able for occupancy. Of the 
total year-round· units in the county·, n.0% were occupied in 1980. 
Considering only those units available for occupancy, 1980 vacancy rates 
were 0.7% for owner units and 4.8% for rental units. 

With housing condHions similar to ttlos.e in. Granville County, 1980 year
round housfng units in Person County· numbered nearl')( 10, 700, of which 
65.7% were owner units, 29.3% were rental units,, and 5.03 were unavail
able for ccupancy at the hme of the census. Of the total' year-round 
units in the county, 92.8% were o~cupied. im 1980. Considering just 
those uni ts ava·ilabl e for occupancy-, 1980: vacancy rates were 0 . .7% fol' 
owner units and 5.9% for rental units. 
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Housing stock data from 1980 for main communities within the primary 
impact counties from the U.S. Bureau of the Census (1982a) show that 
Durham contained 60,300 year-round housing units (4.5% vacant), Oxford 
2,800 year-round units (5.5% vacant), and Roxboro 2,970 year-round units 
(6.0% vacant). 

Statistics for the number of building permits issued for new housing 
construction show that housing growth is occurring at a steady pace in 
all three primary impact counties. From 1981 to 1986, some 15,000 build
ing permits were issued in Durham County (an average of 2,500 per year), 
more than 700 were issued in Granville County (an average of 120 per 
year), and more than 200 were issued in Person County (an average of 
more than 30 per year). Although the building permits data reveal no 
conclusive housing growth trends, the actual number of permits issued in 
1986 was considerably less than the number issued in the previous year 
for all three counties (U.S. Bureau of the Census 1983, 1985, 1987a). 

A 1987 vacancy survey of housing units in Durham County reported a total 
vacancy rate that had decreased from that of 1980 (Federal Home Loan 
Bank of Atlanta 1987). 

Temporary lodging in the three primary impact counties is concentrated 
in Durham County, which presently contains more than 2,700 hotel/motel 
rooms (Pannell, Kerr, and Foster 1988). Granville and Person counties 
provide such lodging on a smaller scale, containing 200 and 145 hotel/ 
motel rooms, respectively. Additionally, some 57 trailer hook-ups are 
listed for Person County (North Carolina Travel and Tourism Division 
1988). 

C. Public Services 

Levels of public service provided by local governments within the North 
Carolina ROI were analyzed using October 1982 employment data (U.S. 
Bureau of the Census 1984) and 1986-87 school year statistics (North 
Carolina Board of Education 1987). 

Police and fire protection, provision of health care, and public education
al instruction were examined in detail. The levels of general public 
services were determined by the ratio of employees to regional population 
and by student/teacher ratios at the primary and secondary public school 
levels. 

1. Regional Setting 

Level of service ratios for key public services in the North Carolina 
ROI component counties, the state of North Carolina, and the nation are 
presented in Table 5.5.11-3. Total full-time equivalent (FTE) govern
ment employment for the ROI falls below state and national averages. 
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Table 5.5.11-3 

LEVELS OF PUBLIC SERVICE FOR NORTH CAROLINA SSC SITE1 

Pol ice Fire 

Area Protection Protection2 

A 1arr:unce Ccu;ity 2 .15 0.96 
Cas·Ne 11 County 0.92 0.82 
Cfiatha;n Co:..inty 1.41 0.18 
01..'~h;i_ITl C0urit:t 2 .77 0.62 
Frankl '1n County 1.03 0.17 
frnnv i l le Count:t 1.62 0.18 
Guilford County 2.~3 l. 50 
Hal if ax County 2.01 0.60 
Nash Co:..inty 2.67 1.44 
Orange County 2.08 0.69 
Person Cour.tv 1. 47 0.48 
Rocki;igham County 2.06 0.49 
\'am:::e County 1. 66 1.61 
W3.ke County 2.11 1.11 
Warren County 1.17 0.06 
Charlotte County, VA 1.39 C.00 
Halifax County, VA 1.05 0.00 
Lunenburg Cour:ty, VA 1.65 0.00 
Mecklenburg County, VA 1.90 0.00 
Pittsylvania County, VA 0.91 0.00 
City of Danville, VA 2.45 1. 99 
City of South Boston, VA 2.68 1.27 

Region of Influence 2.11 0.92 

North Caro 1 i na 1.84 0.73 

United States 2.34 I. 02 

Health and 

Welfare 

1 . 77 
2.13 
1.03 
3.39 
7 .19 
5.99 
3.63 
2 .82 
2 .31 
I. 71 
2.47 
3.32 
2.59 
2.01 
6.47 
1.30 

1.47 
1.07 
C.88 
0.73 
1.10 

0.00 

2.68 

5.04 

3.84 

Public Education 

General Studer:t/ A 11 

Education Teacher Ratio Other 

19.32 18.9 6.14 
17.00 19.6 1.84 
18.14 18.7 3. 77 

19.81 17.6 6.77 
20.33 18.2 4.05 
20.65 18.9 4.11 
19.38 17.8 8.06 
25. 65 18. l 6.75 
27.15 13.3 9.52 

14.28 17.4 8. 75 
24. 72 18.0 4.73 
20. 78 17. 9 5.06 

25. 01 18.9 5.65 

19.60 i7.4 7.76 
22.92 16.7 4.Bl 
21. 77 15.0 4.32 
25.23 15.1 2.29 
21.86 14.7 3.79 
21.09 14.3 5.30 
18.63 15. 6 2.03 
17 .90 14.5 16.21 
11. 70 15.5 11.14 

20.17 17.5 6.92 

20.50 18.3 6.30 

18. 44 18.0 8. 71 

Tota 1 

30 .35 
22 .70 
24.57 
33.36 
33.07 
32.55 
35.15 
37 .82 
43.08 
27.50 
33.88 
31. 72 
36.71 
32.60 
35.42 
28.78 
30.03 
29.37 
29 .17 
21.30 
39.66 
26.79 

32 .Bl 

34.41 

34 .35 

Nvtes: I. All table values represent full time equivalent {FTE} employees per 1,000 population except 
student/teacher ratio. 

2. Low values indicate counties served primarily by volunteer fire departrrents. 

Sources·: Bureau of the Census 1984; North Carolina Board of Education 1987; Virginia Department 
of Education 1987; U.S. Department of Education 1987. 
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ROI levels of service for police protection, fire protection, and health 
care services also fall below average national levels. Only public edu
cation levels of service, measured by both general education employees 
per 1,000 population and student-teacher ratio, are greater for the ROI 
than for the nation. 

Medical facilities are concentrated in the larger cities of the area 
(i.e., Durham, Raleigh, and Greensboro), though smaller hospitals are 
widely dispersed throughout the ROI. 

2. Primary Impact Counties 

Durham, Granville, and Person counties, proposed to host the SSC ring 
and associated facilities, would likely experience the most direct 
impacts on local public services and facilities related to SSC 
development. 

a. Durham County 

Durham County would contain most of the campus, the future expansion 
area, and a small portion of the SSC ring. These proposed sites fall 
within the jurisdiction of the Durham County Sheriff's Department. The 
Sheriff's Department currently maintains three substations with 129 sworn 
officers and more than 100 vehicles. Together with the state-operated 
Butner Public Safety Department, which most closely would serve the 
campus area, and the Durham City Police Department, police protection in 
the county is provided at the highest level of service (2.77 FTE employ
ees per 1000 population) in the ROI, which also exceeds the state and 
national service levels of 1.84 and 2.34, respectively. Combined, these 
departments operate five stations with more than 400 sworn officers and 
300 vehicles. 

Fire protection throughout most of Durham County is supplied by five 
volunteer fire departments; two other departments, operating in incorpo
rated Durham city and Butner, employ-paid firefighters. Combined fire 
prevention and suppression services for the county are at a level of 
service lower than the ROI, state, and nation. 

Four medical health centers, all located in the city of Durha;n, provide 
more than 2,000 beds for regional general public hospital care. 

Public educational services and facilities within the county are offered 
by two districts: Durham County Public Schools and Durham City Public 
Schools. Together, these districts provide residents with 31 element
ary, five secondary, and six combined schools, with instruction at a 
student/teacher ratio of 17.6 for the county (better than both state and 
national averages). 

6APPSA221B8135 DEIS Volume IV Appendix 5 



b. Granville County 

Affected Enviror.mcnts at Alternative Sites 
North Carolina 120 

Nearly half of the SSC ring, including the injector facility and half 
of the far experimental area, are proposed to lie in Granville County. 
Police protection in the county is provided at a level of service below 
the ROI, state, and national averag_es by five city police departments 
and one countywide sheriff's office. County fire protection services 
(also provided at service levels below the ROI, state and nation) are 
supplied by nine volunteer fire departments and one mixed paid/volunteer 
department. 

The Granville Medical Center in Oxford provides general hospital care to 
the public. 

Granville County's public school system provides educational services 
and facilities to county residents with nine elementary and three secon
dary schools. Although the total FTE employment in general education in 
the county exceeds the ROI, state, and national averages, the student/ 
teacher ratio indicates instruction at a level of service lower than the 
ROI, state, and nation. 

c. Person County 

Half of the far experimental area and one th\rd of the ring are proposed 
to lie in Person County. The police protection level of service for 
Person County falls below ROI, state, and national averages. law en
forcement services in the county are provided by the Rox.bore Pol ice 
Department (with 24 sworn officers and 14 vehicles) and the Person 
County Sheriff's Department (with 18 sworn officers and 14 vehicles). 
Fire protection (also provided at serv.ice levels below ROI, state, and 
national averages) is supplied by one mixed paid/volunteer fire depart
ment and four solely volunteer fire departments. 

The only public hospital in the county, Person Memorial Hospital in 
Roxboro, offers the public general hosJ>ital care with 88beds. 

The Person County public school system maintains eight elementary, one 
secondary, and two combined schools for public education services. The 
county employs more FTE employees per 1,000 population in general educa
tion (24.72) than do the ROI, state, or nation (20.17, 20.50, and 18'44, 
respectively). However, the student/teacher ratio for the county (18.0), 
identical to the national ratio, falls between the ratios of the ROI 
( 17. 5) and the state. (18 •. 3). 
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D. Public Finance 

1. North Carolina State Government Finances 

a. State Government Taxes 

North Carolina has a general income tax and a sales tax from which most 
revenue is derived. Other sources include motor fuel taxes, motor 
vehicle registration fees, and a public utilities tax. Taxes will be 
briefly discussed. All dollar values in the public finance discussion 
are current dollars for the fiscal years cited. 

The general income tax covers resident and nonresident individuals, cor
porations, and banks and other financial institutions. This source pro
vided 48.73% of North Carolina fiscal 1986 tax revenues (Taule 5.5.11-4). 

The sales tax rate is 3% except 2% for motor vehicles and airplanes, 
with a $300.00 maximum. This source accounted for 24.81% of North 
Carolina tax revenues in FY 1986. 

Motor fuel is taxed at 14 cents per gallon plus 3% of the average vi~ole
sale price plus one-fourth cent per gallon inspection fee. Carriers 
road tax is the same for fuel used in North Carolina. This source pro
vided 7.60% of North Carolina tax revenues in FY 1986. 

Registration fees are a flat $17 for passenger cars and graduated by 
weight for other vehicles. These fees provided 4.02% of North Carolina 
revenues in FY 1986. 

Gross intrastate receipts are taxed at the following rates for utilities 
and transportation companies: 3.22% for electric, gas, and telephone; 6% 
for public sewerage and telegraph; and 3% for freight car companies. 
This source also includes 0.75% of railroad property value and a few 
other modest items. These taxes provided 3.62% of FY 1986 North Carolina 
tax revenues. 

Other sources include the alcoholic beverages tax, the insurance com
panies tax, and others. The largest of these is the insurance companies 
tax at 2.423 of tax revenues for FY 1986 for North Carolina. 

b. State Revenue and Expenditure 

General revenues and expenditures for FY 1986 are provided in Table 
5. 5 .11-4. Taxes, intergovernmental revenues, and charges are the mjor 
revenue source categories. Income taxes dominate general sales taxes. 
Total general revenue exceeded total general expenditures by 3%; direct 
capital outlays were 8% of total general expenditures. 
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Table 5.5.11-4 

NORTH CAROLINA STATE GENERAL REVENUE AND EXPENDITURE 
(FY 1986) 

Revenue/Expenditure 

Revenue 

Total revenue intergovernmental 
Federa 1 

Tota 1 taxes 

Sales and gross receipts 
General sales 
Selective sales, gross receipts 

Alcohol 

Insurance 

Motor fuels 
Public utilities 
Tobacco 

Individual income 
Corporate net incane 
License 

Corporate license tax 
Motor vehicle 
Occupations and business licenses 

Documentary and stock transfer fees 
Property tax 

Charges and misc. general revenue 
Current charges 

Total general revenue 

Expenditure 

Total general expenditure 
Direct capital outlay 
(Population as of 7-1-86): 6,331,000 

Source: U.S. Bureau of the Census 1987b. 

6APPSA22188138 

Amount 
(in trousands) 

$ 
$ 

2,141,705 
2,017,531 
5, 579, 710 
2,312,029 
1,384,069 

927,960 
127,269 
135,000 
424,208 
199, 209 
16, 561 

2,206, 749 
512,095 
391.692 
95,489 

195,300 
54,712 

69,007 
l, 182,411 

803,864 
$ 8,903,826 

$ 8,649,495 
686,319 

Per Capita· 

$ 338 
s 319 

881 
365 
219 
147 
20 
21 
67 
31 
3 

349 
81 
62 
15 
31 
9 

11 
187 
127 

$ 1,406 

$ l. 366 
108 
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c. Local Government Organization and State Payments to Local 
Governments 

There were 100 county and 484 municipal governments at the time of the 
1982 Census of Governments. North Carolina has no independent school 
systems, but 201 systems were classed as dependent public school sys
tems. Administration is by counties and, in some instances, cities. 

There were also 321 special district governments. Important types 
include metropolitan sewerage districts, metropolitan water districts, 
power agencies, sanitary districts, and water and sewer authorities. 
Special districts may collect fees and charges, levy property taxes, and 
issue debt instruments, under certain conditions. 

The major North Carolina intergovernmental expenditure is for common 
school operations support. The public school support fund and other 
categorical funds are distributed to counties in North Carolina. There 
is a small construction program at the State level funded by bonds. 

Cities receive part of the revenue from public utility sales taxes, by 
city of origin. Part of the proceeds of taxes on beer and wine are dis
tributed to cities and counties by population. 

Highway aid to cities is provided in an amount equivalent to a one and 
one-third cent motor fuel sales tax and distributed in proportion to 
street mileage. 

The proceeds of the intangible property tax, a small source, are in part 
granted to county governments by population and origin factors. Coun
ties must further distribute by shares of property tax levies. 

2. North Carolina Local Government Finances 

Four units of local government are most important within the primary 
impact area. These are Durham County, Durham City, Granville County, and 
Person County. Schools are county-dependent in these cases. 

d. Durham County 

Revenue and expenditures for FY 1987 are given in Table 5.5.11-5 for 
Durham County government. Major revenue sources include taxes and 
intergovernmental revenues. Major tax sources include the property tax 
and the local option sales tax. For 1987, no capital projects were 
indicated while revenues exceeded total expenditures by about 7%. 
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Table 5.5.11-5 

DURHAM COUNTY, NORTH CAROLINA 
COUNTY REVENUE BY SOURCE AND TOTAL EXPENDITURE - 1987 

Revenue/Expenditure 

Revenue 

TaJ'.es 

licenses and permits 
Intergoverrwnental 
Investment and rental income 
Charges for services 
Other 

Total Operating Revenue 

Expenditure 

Education 

Other operations 

Total Expenditures 

Notes: Population, 1987: 168,638 
Assessed Value: $ 6,617,924,408 

Source: Durham County 1987. 

Amount 

$ 69,899,370 

484,793 

47. 060, 542 
1,782,113 

3,456,504 

287 ,440 

$ 122,970,762 

$ 33, 778, 950 

81,344,827 

$ 115, 123. 777 

Par Capita 

$ 414 

3 
279 

11 
20 

2 

$ 729 

$ 200 
482 

$ 683 
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Durham County jurisdictions had the following 1987 property tax levies: 

Jurisdiction 

County government 
City government 
School district 
Special district 

Total Durham County 

Total 1987 assessed value was $6,745,194,417. 

Tax Levy 

$ 39,522,277 
21,530,761 
13,036,037 
1. 509, 115 

$ 75,598,190 

City of Durham. Table 5.5.11-6 provides revenue and expenditure data 
for the City of Durham for FY 1987. Taxes and intergovernmental revenue 
dominate the revenue sources. Investment and rental income are also 
quite substantial. Education is not a city function here. Capital 
projects are about 9% of total expenditures, which exceeded operating 
revenues with a deficit of 8% of total expenditures. 

b. Person County 

Financial data for Person County in FY 1987 are presented in Table 
5.5.11-7. Major revenue sources are, again, property or ad valorem and 
other taxes, including licenses and permits, and intergovernmental reve
nues. Capital projects were 16% of total expenditures, which include 
local schools. A small surplus of 3% prevailed in 1987. 

Person County property tax levies for 1987 for all governments were as 
follows: 

Jurisdiction 

County Government 
City Government 
School Di strict 
Special District 

Total Person County 

Total 1987 assessed value was $1,505,488,173. 

c. Granville County 

Tax Levy 

$ 7,438,937 
1,117,653 

19,865 

$ 8,576,455 

Financial data are provided for FY 1987 in Table 5.5.11-8. Again, ad 
valorem taxes, other taxes and licenses, and intergovernmental revenues 
were the major receipts. Education and other operating expenditures 
were less than operating revenues for a surplus of about 10%. No capital 
outlays were indicated. 
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Table 5.5.11-6 

CITY OF DURHAM (DURHAM COUNTY), NORTH CAROLINA 
CITY REVENUE BY SOURCE AND TOTAL EXPENDITURE - 1987 

Revenu_e/Expend lture Amount Per Capita 

Revenue 

Taxes $ 30,576,838 $ 245 
licenses and permits 1.550,375 12 
Intergoverrmental 9,328,064 75 
Investment and rental income 3,128,760 25 
Charges-for services 1.677 ,438 13 
~ntragoverrmental services 1,001,843 8 
Fines and forfeitures 192,523 2 
Assessments 124,865 1 
Other 671.936 5 

Total Operating Revenue $ 48,252,642 386 

Expe~diture 

Operations $ 47;866,374 $ 383 
capital projects 4,823,235 39 

Total Expenditures $ 52,689,609 $ 422 

Notes: Population, 1987: 124,949 
Assessed Value: $ 3,407,110,282 

Source: City.of Durham 1987. 

iJEJS'vol ume>1v 111>1'erit1tx. 5 · ·· ·. 



Affected Environments at Alternative Sites 
North Carolina 127 

Table 5.5.11-7 

PERSON COUNTY, NORTH CAROLINA 
COUNTY REVENUE BY SOURCE ANO TOTAL EXPENDITURE - 1987 

Revenue/Expenditure 

Revenue 

Ad valorem taxes 
Other taxes, licenses, and permits 
Intergovernmental 
Investment inccme 
Charges for services 
Other 

Total Operating Rever.ue 

Expenditure 

Education 

Other operations 
Capital projects 

Total Expenditures 

l"IO'CCS: 1-'0pU lat ion. 1986: 30,700) 

Assessed Value: $ 1,508,096,307 

$ 

$ 

$ 

Aroount 

7,480,383 

2,467,448 

3,139,212 

210, 548 

290, 930 

252,228 

13,840,749 

3,903, 131 

7,334,601 

2, 169,839 

$ 13,407,571 

Per Capita 

$ 244 

80 

102 

7 

9 

8 

$ 451 

$ 127 

239 

7l 

$ 437 

Sources: For financial data: Person County 1987; for population figure: 
U.S. Bureau of the Census 19880. 
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Ta~le 5.5.11-8 

G:lANViLLE CJViff{, tiORTH CAROLIN.\ 
CGU1'TY J:EVENUE BY S'IURCE AHD TOTJl.L EXPENDITURE - 1987 

Re~enu~/E~pend\ture Amount Per Capita 

AJ valorem t3xas $ 6,131,220 $ 154 

Othe~ ta~es and llcen~es 1,871,743 50 
Ir:tergover~menta 1 

Unrestricted 401,095 11 

Res':ricte::l 2,086,551 55 
Pe"'1its and fees 142,905 4 
Sales a:1d services 344,828 9 
Investrrent earnings 366,208 D 
Miscellaneous 30,389 

Total Operating Reven~e $ 11,374,949 $ 304 

Expenditure 

Education $ 3,508,420 $ 94 
Other operations 6,852,757 133 

Total Expenditures $ 10,351,177 $ 277 

Notes: Population, 19860 37 ,4-'JO 

Assessed Value: $ not a'la i lab le 

Sour(:es: For financi.Jl data: Gr air' i l le Co<.nty 1987; for population figure: 
U.S. Bureau of the Census 1938. 
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Granville County jurisdictions levied property taxes in 1987 as follows: 

Jurisdiction 

County government 
City government 
School district 
Special district 

Total Granvi 11 e County 

Total assessed value in 1987 was $913,102,644: 

5.5.11.2 Infrastructure 

A. Transportation 

1. Road 

Tax Levy 

$ 6,665,369 
1, 754,671 

379,532 

$ 8,799, 572 

Major highways and roads serving the proposed SSC site are shown in 
Figure 5.5.11-3. Data on these highways and roads are presented in 
Table 5.5.11-9. 

Metropolitan Durham, 16 mi to the south south west of the proposed SSC 
site, is served by a freeway system that includes interstate hi gh11ays 
l-85 extending to the northeast and west and l-40 extending to the south 
east. The extension on l-40 to the northwest to an intersection with 
I-85 to the west of Durham is currently under construction. U.S route 
501 extending to the north and south and U.S. 70 extending to the west 
and southeast supplement this system. A system of arterial highways 
join these highways. Long-range plans call for the construction of an 
outer loop freeway around Durham (Transportation Study Group 1988). 

Metropolitan Raleigh, the state capital, to the south south east of the 
proposed site, is served by a freeway system that includes Interstate 40 
extending northwest, connecting Raleigh and Durham. Plans call for the 
extension of I-40 to the southeast. U.S. routes 1 extending to the 
north northeast and southwest, 64 extending to the east, 70 extending to 
the northwest and southeast, and 401 extending to the south southeast 
contribute to this system. A loop freeway also extends around the city. 
A system of arterial highways join these highways. 

Chapel Hill can be reached by traveling southwest from Durham on U.S. 
Route 501 or by traveling west from Raleigh on I-40 and State Route 54. 

The proposed site is served by a network of interstate, U.S. and state 
highways and roads. These include interstate I-85 on the southeast, 
U.S. route 15 on the east and U.S. Route 501 on the southwest that con
nect the site area to Metropolitan Durham. State routes 50 and 56 con
nect the site area to metropolitan Raleigh. U.S. route 158 crosses the 
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Figure 5.5.11-3 

MAJOR TRANSPORTATION SYSTEMS SERVING 
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Table 5.5.11-9 

PRESENT HIGHWAYS AND ROADS 
SERVING THE PROPOSED NORTH CAROLINA SSC SITE 

Peak Hour 
Volume Length Capacity 

Road Segment mi lanes phphl pcphl Los2 

1-85: 23 4 8,000 1,850 
U.S. Route 70 to 
U.S. Route 15 near Oxford 

U.S. Route 15: 4 2 2,800 500 
I-85 near Oxford to 
U.S. Route 158 

U.S. Route SOI: 23 4 8,000 1,800 
1-85 to South of Picks 

U.S. Route 501: 4 2 2,800 800 
South of Pick~ to 
U.S. Route 158 

U.S. Route 501: 3 2 2,800 1, sso 
U.S. Route 158 to 
State Route 49 

U.S. Route 158: 23 2 2.800 300 
U.S. Route 501 to 
U.S. Route 15 

State Route 49: 15 2 1,800 150 
U.S. Route 501 to 
State Route 96 

State Route 96: 18 1 ~. 800 150 
U.S. Route 158 to 
State Route 49 

State Route 56: 3 2 2,800 300 
1-85 to 
State Route 50 

State Route 50: 18 2 2.800 400 
State Route 56 to Raleigh 

Notes: 1. pcph: passenger cars per hour 
2. LOS: Level of service 

a. Free flow with individual users virtually unaffected by the presence of others in the 
traffic system. 

a 

c 

a 

c 

d 

b3 

b' 

D 

B 

bs 

b. Stable flow but the presence of other users in the traffic stream begins to be noticeable. 

c. Stable flow but operations of individual users becomes significantly affected by 
interactions with others in the traffic stream. 

d. High density, but stable flow with speed and freedom to maneuver severely restricted, 
and the driver experiences a generally poor level of comfort and convenience. 

e. Unstable flow at near capacity level with speeds reduced, maneuvering difficult, and 
extremely poor level of comfort and convenience. 

f. Forced or breakdown flow with traffic exceeding the capacity, unstable stop and go traffic. 

3. Portions of U.S. Route 158 close to U.S. Route 501 experience LOS c. 
4. Portions of State Route 49 close to U.S. Route 501 experience LOS c. 
5. Portions of State Route 50 close to Raleigh experienCe LOS c. 

Sources: NCOOT 1987; Transportation Research Board 1985. 
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site from east to west. State routes 49 and 96 are located to the north
wzst and northeast of the site, respectively. Additional state paved 
and unpaved roads provide access to the proposed locations of the campus, 
near and far clusters and most other surface facilities. 

2. Rail 

Rail lines serving the proposed SSC site are shown in Figure 5.5.11-3. 
The proposed SSC site area is served by a network of local rail lines. 
The Southern Railway operates a low-speed local line between east Durham 
and Keysville, Virginia, that passes through Oxford east of the proposed 
site. The Norfolk and Western Railroad operates a low-speed local line 
between Lynchburg, Virginia, and Helena, North Carolina (north of Rouge
mont, North Carolina, 7 mi west of the proposed campus location). This 
is the closest rail spur to the proposed campus location. Portions of 
the Norfolk and Western line between Helena and Durham have been aban
doned. CSX operates a high-speed local line between Henderson, North 
Carolina, and Raleigh that passes to the southeast of the proposed site. 

The local rail lines discussed above, connect the proposed site to arter
ial rail lines that connect to main lines. A Southern Railway arterial 
line extends from Raleigh through Durham to Greensboro, North Carolina, 
to connect to an Atlanta-Washington main line. A CSX arterial rail line 
extends from Raleigh to a major classification yard at Hamlet, North 
Carolina, where connection can be made to a number of main lines. These 
main lines connect to most major U.S. cities through connections to 
other rail roads. 

3. Air 

Airports serving the proposed SSC site are shown in Figure 5.5.11-3. 
The principal airport that would.provide passenger and freight service 
to the proposed SSC site is the Raleigh-Durham Airport. This airport, 
owned and operated by the Raleigh-Durham Airport Authority, is located 
between interstate I-40 and U.S. Route 70 approximately halfway between 
Raleigh and Durham. It is located approximately 25 mi south of the pro
posed campus location. The airport is currently a medium hub in the 
U.S. transportation system with more than 1.5-million people enplaned in 
1986 (Alman 1988a). Airport operations are not currently congested. 
However, 5,000 hours of delays were experienced by scheduled airline 
operations in 1986. Delays are forecasted to increase to 22,000 hours 
in 1996 (Yatzeck 1988). A $75-million expansion program, including a 
new 10,000-ft runway and airline terminal were completed in 1986 to 
mitigate delays. 

The Raleigh-Durham Airport is expected to become a major hub in the near 
future with passenger use forecasted to increase rapidly to more than 
eight million enplaned passengers by 1995. Most of this growth is ex
pected to occur in connections from one flight to another (Alman 1988a). 
A new airport master plan that will address growth in the 1989-2010 
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horizon is currently under preparation. It will resolve the question of 
new runways, expanded terminal space, and improved ground access required 
by the forecasted growth (Alman 1988b). 

Two publicly owned and operated general aviation airfields are located 
in the proposed SSC site area. The new Person County Airport, opened in 
1987, is located south of Roxboro approximately 13 mi northwest of the 
proposed campus location. The Henderson-Oxford Airport is located about 
halfway between these communities approximately 18 mi northeast of the 
proposed campus location. Both of these airports are capable of han
dling corporate jet aircraft (Person County Airport Commission 1987; 
Alman 1988a). Additional general aviation fields are located in Chapel 
Hill and Knightdale. 

4. Waterways 

There are no waterways that serve the SSC site. The closest major sea 
port is located at Portsmouth, Virginia, approximately 120 mi east 
northeast from the proposed site. 

5. Public Transit 

a. Bus Service 

Municipal bus services are provided in the cities of Raleigh, Durham and 
Chapel Hill. These services do not currently extend to the SSC site 
area. 

Privately operated, intercity bus service is provided by Greyhound and 
Trailways bus lines. These lines serve the communities of Butner, Oxford, 
and Henderson and provide a number of daily trips to Durham and Raleigh. 
These routes extend to other major cities on the east coast and provide 
connections to other routes serving most major cities in the U.S. (Kerr 
Area Rural Transit System 1987). 

KARTS provides transportation to the general public within Franklin, 
Granville, Person, Vance, and Warren counties. Twenty-seven routes 
are operated within the five-county area and provides more than 5,500-
passenger round trips per month using vans and small buses (Kerr Area 
Rural Transit System 1987). 

b. Taxi 

Privately operated taxi, shuttle, and limousine service is provided 
throughout the Raleigh, Durham, and Chapel Hill metropolitan area. In 
addition, privately operated taxi service is provided in a number of 
communities in the proposed SSC site area. There are five taxi services 
in the community of Roxboro and four taxi services in the community· of 
Oxford. Additional services are present in the community of Henderson 
(Kerr Area Rural Transit System 1987). 
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Privately operated rental car services are located at the Raleigh-Durham 
Airport and at other locations in the Raleigh, Durham, and Chapel Hill 
metropolitan area. 

d. Para-Transit Services 

KARTS also provides transportation for authorized clients of 22 contract
ing human service agencies. This transportation is provided throughout 
the five-county service area and on extended trips to major medical 
facilities outside of the service area (Kerr Area Rural Transit System 
1987). 

B. 'Utilities 

1. Electricity 

a. Ownership 

The area in the vicinity of the North Carolina site is served by both 
the Carolina Power and Light Company (CP&L) and Duke Power Company 
(Duke). 

b. Delineation of Service Territory 

Duke Power Company is headquartered in Charlotte, North Carolina, and 
operates in the Piedmont area of North and South Carolina. Its 20,000 
mi 2 service area extends from Durham, North Carolina, to Anderson, South 
Carolina, serving more than 1.5 million residential, commercial and 
industrial customers in that area. (Duke 1986; Duke 1987a; Duke 1987b). 

CP&L provides energy to over 3 million people in a 30,000-mi 2 area that 
includes about one-half of North Carolina and one-fourth of South 
Carolina. Most of the service is provided in the coastal plains, but 
the service area also includes a slice of the Great Smoky Mountains in 
western North Carolina (Carolina Power and Light 1986). 

Both CP&l and Duke are members of the Virginia-Carolinas (VACAR) sub
region of the Southeastern Electric Reliability Council (SERC). SERC 
membership includes 28 systems located in nine states (Virginia, 
Tennessee, North Carolina, South Carolina, Mississippi, Alabama, 
Georgia, Florida, and parts of Kentucky) in the southeastern United 
States. The SERC region covers an area of approximately 350,000 mi 2 

with 16 million customers (North American Electric Reliability Council 
1987). 

6APP5A22188150 DEIS Volume IV Appendix 5 



Affected Environments at Alternative Sites 
North Carolina 135 

c. Interrelationship with Other Electrical Utilities 

To further enhance the reliability, security, and strength of its trans
mission system, CP&L has 34 interconnecting lines with seven neighboring 
utilities. These interconnections range in voltage from 115 kV to 500 kV, 
with a combined capacity of over 15,000 MW. The transmission system is 
the backbone that enables CP&L to serve its current 923,000 customers 
(Stancil 1900). 

SERC transmission systems are directly interconnected with the transmis
sion systems in four other Regional Councils (Southwest Power Pool, East 
Central Area Reliability Coordination-Agreement, Mid-America Intercon
nected Network, and Mid-Continent Area Power Pool). All are members of 
the North American Electric Reliability Council (NERC). SERC members 
actively participate in interregional and intraregional studies and coor
dinating activities (North American Electric Reliability Council 1987). 

The VACAR subregion is composed of seven electric generating utilities 
located in North Carolina, South Carolina, and Virginia. One of these 
utilities, Southeastern Power Administration (SEPA), generates electric 
power solely for sales to other electric utility entities and serves no 
retail customers directly. A second, Yadkin, Inc. (YAO!), serves one 
industrial customer only. The remaining five utilities are CP&L, Duke, 
South Carolina Electric and Gas Company, South Carolina Public Service 
Authority, and Virginia Electric and Power Company. 

d. Existing Network 

CP&L currently operates a mix of steam, nuclear, and hydroelectric gen
erating plants with a total system capability of approximately 9,600 MW. 
(Carolina Power and Light 1987a). 

The proposed SSC site vicinity is within approximately 50 mi of four 
CP&L generating plants (Roxboro, Mayo, Cape Fear,and Harris) which, 
together, provide a combined total generating capacity of over 4,000 MW. 

Duke also operates a mix of generating plants with a systemwide capabil
ity of approximately 15,000 MW. Two plants (Dan River and Belewes Creek) 
fall within a 50-60 mi vicinity of the proposed site. They provide a 
combined capability of approximately 2,300 MW (Duke 1987b; Carolina 
Power and Light 1987b). 

e. Planned Future Upgrades/Additions 

CP&L's long-range load forecasts indicate the need for additional capac
ity beginning in the mid-1990s; however, currently, they are not firmly 
committed to constructing any additional generating capacity beyond that 
already installed. 

6APPSA22188151 DEIS Volume IV Appendix 5 



Affected Environments at Alternative Sites 
North Carolina 136 

Approximately 1,000 MW of pump storage capacity is expected to be avail
able from Duke's Bad Creek project currently under construction. The Bad 
Creek plant, located in northwestern South Carolina near the North 
CaroliPa line, is scheduled for commercial operation in 1991-1992 (NERC 
1987). 

2. Natural Gas 

a. Ownership 

Public Service Company of North Carolina (PSNC) is a publicly held 
corporation whose common stock is traded on the NASDAQ National Market 
System (Public Service Company of North Carolina 1987). 

b. Delineation of Service Territory 

PSNC's service area encompasses 83 communities in 26 North Carolina 
counties, spannning an area of approximately 10,000 mi 2 and serving over 
190,000 customers (Public Service Company of North Carolina 1987). 

This area approximately consists of a section in western North Carolina 
bounded by Brevard in the west, Concord in the east, Statesvi 11 e in the 
north and the state line in the south; and a section of northeastern 
North Carolina bounded by Siler City in the west, Henderson/Oxford in 
the east, Sanford in the south and the state line in the north {Pbulic 
Service Company of North Carolina 1987). 

c. Interrelationship with Other Natural Gas Utilities 

PSNC interconnects with Transco at several locations along its passage 
through North Carolina and moves natural gas across to its service ter
ritories (Salkowitz 1988). 

Other natural gas systems with direct interconnections to Transco pipe
lines and indirect interconnections to the PSNC service network are: 
North Carolina Natural Gas Corp.; North Carolina Gas Service; and 
Piedmont Natural Gas Company, Inc. (PSNC map 1986). 

PSNC runs a distribution network of pipeline from a major pipeline owned 
and operated by Transcontinental Gas Pipe Line Corporation (Transco). 
Transco is the company's pipeline supplier (Public Service Company of 
North Carolina 1987). 

d. Existing Network 

PSNC has an existing 14-inch natural gas pipeline running within 1 mi of 
the proposed SSC campus location from its district office in Roxboro. 
Also nearby is a pipeline compressor station. 
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e. Pl an~ed Fature Uggr&de;/,'\Gditi Jn'i_ 

Fer FY 1988, the PSNC construction and capital expansion bujget will 
include funds for a new 12-inc~, 21-mi, high-pressure transmission pip2-
l ine to expand service capacity to t~e five-co:mty area in ar.d around 
Asheville, North Carolina (PuLlic Servi ca Company of N~rth Caro1ina 1987). 

3. Telecommunications 

a. 0>1n2rship 

Ttlecomr.:unications service to the surroending area is proviJe.J by GTE 
South, (,~ntral Telephone, Sc·ithern Be11, and Carolina Te1ephcr.e. 

Southern Bell Telephon~ and Telejraph Company (Southern Bell), inccrpo
rated undar tha laws cf the Stat2 of Georgia, is a wholly owned subsid
iary cf BellSouth Co;-pratic1 (BellS::~th) (Southern Bell 1937). 

b. [lel ireation of SPrvice Territory 

Southern Bell furnishes telecom~unicatia1s service-mainly local exchange, 
cxchanse access, and l%3-dista1:.:e service within 21 ge3graphic Local 
f,ccecs and Transport Areas ( LP.T.~s) in Florida, Georgi a, Marth Carol i nJ, 
anj South Carolina (Southern Bell 1987). 

c. !nterrelationshio with Other Teleco~~unication Svsterns 

Sufficient information WJS not available at this time. 

d. fxistirg Network 

Southern Bell plans to c0n~ert all of it~ central offices to electronic 
sw1tches 'Jy the e~d of l98J (BellSo,Jt~ 1987). 

So~ther1 Bell presently has over 152,0CD mi of fiber optic cable i1 its 
service r,etwork and nearly 72% of its central offices have b:!C1 converted 
to electronic switching c1p1bility. Southern Bell lines in sEr~ic2 nc~ 
total ;;i;;re than 8.9 millicn {!lellScJt~ 1987). 

GTE South has offices in both Durham and Creedmore. Central Tc1r~~one 
has an office in Roxboro. 

6,i\PPS,\22188153 DEIS Volu1r.e IV /,ppendix 5 



Affected Environments at Alternative Sites 
North Carolina 138 

5.5.i2 Cultural and Palecntological Resources 

5.5.12.1 Cultural Resources 

A. Cultural History and Scientific Basis 

The earliest known occupation in North Carolina is the Paleo-Indian 
Period (10,000 B.C. to 8000 B.C.), although few sites have been located. 
Most Paleo-Indian remains have been identified as sparsely scattered 
isolated surface finds of Clovis and Clovis-like Hardaway projectile 
points. This cultural stage is poorly understood in North Carolina 
because of the general lack of systematic samples of site locations and 
other data. 

The Early Archaic cultures (8000 B.C. to 5000 B.C.) are characterized by 
a gradual change in projectile point morphology, from the large lanceo-
1 ate type points to small corner-notched points. Patterns of settlement 
and subsistence are unclear, but it appears that hunter-gatherer strate
gies adapted to the diverse ecology and seasonal changes are most likely, 
with sites occurring most often in upland areas and in rockshelters 
(Claggett and Cable 1982). 

During the Middle Archaic Period (6000 B.C. to 5000 B.C.), projectile 
point types became more varied and the artifact assemblage included a 
greater number of groundstone tools, along with polished atlatl weights. 
The Morrow Mountain and Guilford points, characteristic of this period, 
may represent a break with both the earlier and later styles indicating 
a possible diffusion from the west. In general, there was a shift from 
sites located in upland areas to bottom land sites near streams. There 
is some indication of more sedentary settlement patterns and an increase 
in the number of burial practices (Hargrove et al. n.d.). 

Late Archaic sites (3000 B.C. to 1000 B.C.) are generally larger than 
previously, with denser concentrations of artifacts and well-developed 
middens. Subsistence patterns are well adapted to diverse ecological 
niches, and to predictable resources such as fish, shellfish and nuts. 
The broad-bladed.Savannah River projectile point and soapstone bowls are 
characteristic of the period (Hargrove et al. n.d.). 

The Woodland Period that follows is a continuation of the earlier hunter
gatherer subsistence pattern, that continued until around 1500 A.D. In 
other areas of the eastern United States, the Early Woodland is marked 
by introduction of maize and other cultigens, but in North Carolina, 
evidence for early cultigens is generally lacking. Triangular projec
tile points of the Badin, Vincent, and Yadkin types and ceramics tempered 
with fine sand and imprinted with cord or fabric do make their appearance. 
A Mississippian type culture, the Pee Dee, makes a brief intrusion, but 
the majority of the cultures continued to develop regional variations of 
the Woodland pattern (Hargrove et al. n.d.). 
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The first Euro-American description of the North Carolina Piedmont is 
the account by John Lederer, a German doctor, of his exploration along 
the Indian Trading Path from Fort Henry in Virginia west to the Catawba 
Nation near the present town of Charlotte. In 1670, Lederer passed 
through a number of Indian sites and at least two large villages in 
Durham County, Oenock, and Adshusheer. The tribes living in North 
Carolina at that time belonged to the Siouan group. Those encountered 
by Lederer were identified as the Eno and Occaneechi, among others. 
Further north, in Granville County, was the Tuscarora territory (Boyce 
1978}. 

Pioneers and settlers used the Trading Path as a gateway to the interior. 
It served as the basis for an increasingly complex system of roads, and 
is an i~portant historical element in the growth and development of North 
Carolina (Cross 1980). By the late 1700s, mills had been established 
along the rivers and their tributaries. These were an integral part of 
the agrarian economy of the early settlers, who were mainly of British 
origin migrating from Virginia and down the river valleys from Pennsylvania. 
Many of the earliest farm buildings were of log construction, a style 
that endured through the nineteenth century. By the 1800s, some of these 
early settlers had established large plantations, notably the Bennehan
Cameron family and the Cains (Hargrove et al. n.d.). Some of the hous2s 
built by these families are still standing and are considered good 
examples of architecture from the Georgian and Federal periods. 

The economy of the cour.ties in the proposed project area had been based 
on diversified agriculture, with most of the inhabitants working small 
independent farms. Establishment of the railroad in 1848 brought added 
pro~perity and saw an expansion of the farming population. In 1858, the 
manufacture of tobacco was established at Durham, which became the 
capital of tobacco production in the country following the Civil War. 
Log tobacco barns are a remnant of the small tobacco producers. A 
second boom in the early 1900s resulted in the building of a number of 
commercial and residential structures in the affected counties that are 
considered fine examples of their era. 

B. Known Nati ona 1 Register Sites/Sacred Sites 

Several historic properties in the vicinity of the proposed SSC site 
have been listed on, or determined to be eligible for listing on the 
National Register. In Durham County, Hardscrabble, and Horton Grove are 
listed; Durham County Truss Bridge #28 was determined to be eligible in 
1979. In Granville County, four National Register nominations are in 
progress: Marcus Royster House, James Blackwell House, David Adcock 
House, and Puckett Family Farm (Brown and Esperon 1987). In Person 
County, four sites are listed on the National Register: Holloway-Walker
Dollarhite House, Roxboro Male Academy, Roxboro Commercial Historic 
District, and Person County Courthouse. Only one known potentially sig
nificant historical site, the Dudley Cunningham house, is located within 
the far cluster of the proposed SSC boundaries (State of North Carolina 
1987). Other sites are currently being evaluated. 
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One historic archaeological site in the vicinity of the proposed SSC 
site, a 19th century mill, is eligible for the National Register. Four 
other sites are included in the Bennehan-Cameron Historic District; five 
additional potentially significant sites are located within the boun
daries of the district but have not been assessed {Hargrove et al. n.d.}. 

Of the 89 previouly recorded archaeological sites in the vicinity of the 
proposed area, 51 are not eligible for inclusion on the National Regis
ter, 31 have yet to be evaluated, and seven are either eligible or are 
considered eligible by the State Historic Preservation Officer but are 
not officially nominated (State of North Carolina 1987). 

The North Carolina Commission on Indian Affairs indicates that it has no 
knowledge of Native American sacred sites within the area. In addition, 
the Guildford Native American Association, the Haliwa-Saponi Indian 
Tribe, and the Indians of Person County were contacted by the North 
Carolina Department of Cultural Resources; no sacred sites were identi
fied by these groups (State of North Carolina 1988). 

C. Previously Recorded Sites and Research in the Project Area 

Eighty-nine archaeological sites have been previously recorded in the 
vicinity of the proposed SSC project area, including part of the 
Bennehan-Cameron Plantation Historic District, which was determined 
eligible for the National Register in 1978. None of these sites is 
located within proposed SSC project facilities. Seventy of the sites 
date exclusively from prehistoric periods, eight date from the historic 
period, and eleven date to both periods. 

Fifty-four historic properties have been identified within the vicinity 
of the proposed SSC project area; six in Durham County, thirty-nine in 
Granville County, and nine in Person County. These include houses, 
mills, a church, a grove, a bridge, a tobacco factory, two masonic 
lodges, a courthouse, a depot, and a historic district. One site, the 
Dudley Cunningham house, is located along the northeast portion of the 
collider ring between intermediate access E6 (far cluster) and service 
area F6. 

No known Native American sacred sites have been identified in the pro
posed project area. 

D. Characterization of Known Resources and Scientific/Educational 
Potential and Significance 

Recorded archaeological sites in the vicinity of the project area indi
cate that the prehistoric chronology is represented by all phases of the 
Archaic and Woodland periods. In addition, it is likely that historic 
archaeological sites are present. The nearby Bennehan-Cameron Historic 
District and the other sites in the areas that have been identified as 
significant indicate the likelihood of important unrecorded sites within 
the project area. 
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On the basis of information available from reconnaissance-level histori
cal resource surveys conducted in Durham and Person counties (Thomas et 
al. 1981; Chaggett and Cable 1982) and a recent comprehensive historical 
and architectural inventory of Granville County (Brown and Esperon 1987), 
it appears that the significant historic resources in the vicinity of 
the proposed SSC site date from the late 18th to the early 20th centLlry. 
They are primarily rural farmhouses with some farm complexes and planta
tions, one National Register historic district in Roxboro (consisting of 
70 commercial and public buildings), a grist mill, a male academy, a 
train depot, and a metal truss bridge. These resources illustrate 
vernacular examples of Georgian, Federal, Greek Revival, Victorian, and 
early 20th-century revival architectural styles. Most buildings are 
built of wood, with the exception of those in the Roxboro district where 
a majority of them are masonry. 

E. Unknown but Potential Resources 

Essentially no intensive survey has been undertaken in the actual pro
posed SSC area, and data are not available to predict numbers of pro
jected locations of cultural resources. It is likely that previously 
unrecorded prehistoric and historic archaeological sites will be iden
tified. In addition, an intensive historic buildings survey would likely 
identify important structures applying architectural and historical cri
teria. Similarly, historic cemeteries are common in the project vicinity. 

5.5.12.2 Paleontological Resources 

A. Scientific Basis 

For a description and discussion of the geological stratigraphy in the 
proposed North Carolina SSC site, reference should be made to Section 
5.5.l.2. 

The proposed SSC site is located within the geological formation referred 
to as the Carolina Slate Belt. It is a northeast-trending tectonic pro
vince of Precambrian to Early Paleozoic metavolcanic and metasedimentary 
rocks (Sexauer 1983), which extends from southern Virginia to northern 
Georgia. Worm-like metazoan fossils are known to occur in the metaseji
mentary rocks of the Carolina Slate Belt. Plant impressions, concostra
cans, ostracodes and fish fossils are commonly found in the Triassic 
Durham Basin (Reid lg88) outside the proposed SSC site. 

B. Known Paleontological Localities 

According to the North Carolina Geological Survey there are no critical 
paleontological sites that occur within the proposed project area (State 
of North Carolina 1988). 

The northernmost fossil locality reported in the Triassic Durham Basin 
occurs near the community of Bethesda approximately 15 mi south of the 
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proposed project area. The fossils reported from this locality include 
plant impressions, concostracans, ostracods, and fish bones. Similar 
occurrences of such fossils are common in the Triassic Durham Basin 
(Reid 1988). 

Wormlike metazoan impressions occur in the metasedimentary rocks of the 
Carolina Slate Belt along the south bank of the South Fork of the Little 
River approximately 5.5 mi southwest of the proposed SSC site. This is 
the only reported occurrence of these impressions in the area (Reid 
1988). 

C. Characterization of Geological Strata and Paleontological Potential 

Fossiliferous sites occur in metasedimentary rocks and are common in the 
Triassic Durham Basin (Reid 1988). The two known fossil sites occur 
well outside of the proposed SSC project area. There are no known 
critical paleontological sites in the immediate vicinity of the proposed 
SSC site area (Carter 1988). 
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5.5.13 Scenic and Visual Resources 

5.5.13.1 Visual Character of the Region 

The SSC site is within the Piedmont Upland section of the Piedmont 
physiographic province, a rolling, plateau-like surface of gentle slopes 
and generally slight relief (Fenneman 1938; Hunt 1967; Pirkle 1982) that 
flanks the eastern side of the Appalachian Mountains. Elevations gener
ally vary by about 50 ft (Fenneman 1938), but valleys of greater depth 
occur, often to several hundred feet. Larger streams and their tribu
taries, toward the eastern edge of the section along the Fall Line, are 
deep within steep valleys. The only notable topographic features are 
occasional monadnocks that are isolated and conspicuous. These features 
are more numerous to the west near the Appalachians in the inner Piedmont. 

Even more than the relative consistency of the rolling terrain, it is 
the prevalence of forest and woodland over nearly all of the region that 
is the most noticeable feature of the province. Already subtle, the 
variations in terrain are further muted by a dense mantle of mixed broad
leaf deciduous and coniferous evergreen forest. Views are most generally 
confined to the foreground, except where agricultural clearings provide 
vistas. 

Near their headwaters, streams in the region are wide and shallow, their 
gradient gentle. Along the eastern boundary, the streams narrow, become 
more deeply incised, and are relatively swift, with some having pro
nounced rapids or falls (Fenneman 1938). 

Population density in the region is moderate and fairly evenly distri
buted (White 1979). Although there are several metropolitan areas, the 
dominant character is rural and agricultural. 

5.4.13.2 Visual Character of the Site 

A. Topography 

Tne terrain in the site vicinity varies from nearly flat ridges to 
gradual and steep slopes, valley floors, and included floodplains. 
Elevations generally vary by 50 to 80 ft. Some rises are prominent, 
such as Red Mountain, but are not distinctive because of the forest 
cover. Elevations to the northwest near Roxboro and Brooksdale reach 
830 ft, declining to the east to less than 400 ft along the Tar River 
where it crosses the southeast quadrant. Mt. Tirzah is a rise exceeding 
700 ft in elevation that runs diagonally northeast-southwest across the 
southwest quadrant. The Flat River crosses this rise near Red Mountain, 
which is part of Mt. Tirzah. Relief in this vicinity is 250 to 300 ft 
across 3/8 mi. The main part of the Tar and Flat rivers is incised 60 
to 110 ft.into the adjacent uplands, but relief along the rivers' 
tributaries is slight. 
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The great majority of the site vicinity is covered by a homogeneous 
appearing, dense, oak and pine forest. Periodic logging occurs in some 
areas, resulting jn a patchwork of mature forest and cut"over areas. 
Nearly all of the balance of the site vicinity has been modified by agri
culture, principally evidenced by open pastures and.row crop farming. 

C. Water Features 

Due to the preponderance of.forest cover, lakes and rivers·in the site 
vicinity are seen only from points along their shores and banks. The 
major streams in the site vicinity are the Tar River, the Flat River, 
and Mayo Creek. The Tar River drains most of the eastern half of the 
ring, flowing to the southeast through a comparatively narrQw valley. 
The Flat River and its two main tributaries intersect the southwestern 
quadrant to flow into Lake Michie, about 4 mi south of the ring. This 
lake is a recreational site, serving boating, fishing, picnicking, camp
ing, and hiking. The Flat River is notable in this area for the Jack of 
development.along its .banks and is enjoyed by naturalists, canoeists, 
and day hikers .(Hinton 1988). Relief along the Flat River near Red 
Mountain is re·latively great, the stream valley being moderately steep-. 
sided and narrow. Mayo Creek drains the tip of the northwestern quadrant, 
passing through a broad valley to feed Mayo Reservoir• The·.othercimpor
tant water feature in the area is Lilke Butner, an µndeveloped, natural 

·appearing area currently used for fishing, .pJtnic:kingf hi!<ing; and· other 
forms of.-outdoor recreation' · -

D. Cultural Modific~iions 

The collider ring encloses a sparsely populated rural/agricultural area 
that includes substantial areas of forest as ·well as- prime farmland. 
Associated houses, barns, tobacco sheds, and other structures are, com
pared to agricultural areas in the Midwest, not usually conspicuous or 
memorable, partly due to the ex.tent of forest cover. ·Urban. complexes 
occur within 10 to 30 mi to the south i.n and around Raleigh,. Durham, 
Chapel Hill, and Research Triangle Park .. Overhei!d transmission lines . 
pass through the.injector area, the near c:;luster ring,. the western arc, 
the eastl\rn arc, .. the far .. cluster ring,,<1nd·-nejlr ES. These transmission 
1 ine structures in fl !lence _views to an>iJlsfgni ficant degree due to the· 
forest .cover;they. ar!l not 11isible·.from .other than.the- most imm,(!di"ilte 
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views are confined to the direction of travel, seldom extending more 
than 1/4 mi laterally, <rnd are fragmented by stands of trees. Here, and 
in the Piedmont in general, the land:cape can absorb much change without 
its being apparent. This is due not only to the vegetative covar, but 
also because there a.re few elevated areas from which the surrounding 
landscape may be seen. Further, the forest skyline is usually raggedly 
uneven and complex; structures projecting into it are less noticeable 
than where the skyline is smooth, 1 inear, and horizontal. 

An exception to the general limitations on views occurs at Red Mountain. 
Here, there are a few views in all directions, but these occur only in 
winter. 

5.4.13.3 Sensitivity 

A. Travel Routes 

The primary travel rcut9s through the prJject area are U.S. highways 501 
arid 158. Numerous paved, two-lane secondary roads wind through th2 
areas as well. None are formally or informally designated as scenic 
highways or roads. Several of the secondary roads are in proximity to 
subdivisions ar.d rural residences noted below. Segments of these roads 
that seco~darily serve as access to nearby subdivisions (e.g., state 
routes 1601 and 1004), or roads primarily serving rural residential 
areas (e.g., state routes 1602 and 1736), are moderately sensitive. 

B. Public Use Areas 

There are no designated areas of aesthetic, recreational, cultural, or 
scientific significance within or along the collider ring. However, 
Webb's Chapel, a restored historic structure considered to be highly 
sensitive, would be displaced by F5 and presumably, relocated. Se·;eral 
recreational lakes are located in the project vicinity, including lakes 
Michie and Butner, several miles south of the ring. None of the project 
features would be visible from the lakes or their immediate environs. 
In addition, one stream in the area supports some local recreation use 
end is considered moderately sensitive; canoeing occurs in the ~prin~ 
along about 10 mi of the Flat River (Hinton 1988). This stretch flo1;s 
through undeveloped lands predominantly natural in appearance and pass2s 
within 1/3 mi of the prcpos2d site for fl. 

A number of subdivisions and rural residential areas and their access 
roads are within view of the proposed sites for several SSC surface 
facilities. The subdivisions are treated as highly sensitive, while the 
rural residential areas are moderately so. These residential areas are 
located in proximity to the proposed sites for Fl, F3, F4, F7, F9, E4, 
E8, and Substation #2. In some cases, project visibility is seasonal; 
vegetation thinly but effectively conceals proposed sites in the summer, 
but does not do so in the winter. 
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Especially notable are widely spaced residences to the northeast of Fl 
along state routes 1601, 1736, 1735, and 1602; those in the subdivision 
on Red Mountain to the southeast of that facility; Raney Way, a 21-parcel 
subdivision abutting the site for F9; and the well-kept rural residences 
Immediately adjacent to the sites for F4 and E4. 

C. Laws, Plans, Policies, and Regulations 

There are no laws, plans, policies, or regulations that indicate a sens
itivity for scenic or visual resource protection in the site vicinity. 
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5.6.l Earth Resources 
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5.6.l.l Physiography and Topography 

The proposed Tennessee SSC site is situated in the Nashville Ilasin sec
tion of the Interior Low Plateau Physiographic Province (Fenneman, 1938). 
Nashville Basin is a mature to old plain {Figure 5.6.1-1), underlain by 
easily Eroded rocks. The basin has been slightly tectonically uplifted 
and moderately dissected by streams. Surrounding the basin is an ele
vated dissected plateau (Figure 5.6.l-I) that has several hundred feet 
of relief. The site area is close to the Highland Rim and it includes 
r.utt.erous knobs and hills. The knobs and hills are erosional remnants 
composed of relatively more erosion-resistant rocks that were left be
hind as the Highland Rim retreated to the south and east. The site 
area, underlain by relatively soluble limestone, is an area with a high 
density of karst features; these include numerous caves, closed. depres
sions (sink holes), and dissappearing streams (Miller 1977). 

Elevations in the site vicinity range from 610 ft where the West Fork 
Stones River flows to the northeast (U.S.G.S. 1983), and 630 ft where 
Duck River flows to the west (U.S.G.S. 19Blc), to over 1,300 ft, where 
the eastern edge of the site approaches the escarpment of the Highland 
Rim (U.S.G.S. 1983, and 1980c, respectively). Elevations in the site 
proper range from 630 ft at Stones River to 1,250 ft along the eastern 
edge of the ring. The western edge of the ring also traverses hilly 
ground that rises to I,I70 ft (U.S.G.S. 19BOa). However, much of the 
site topography is rolling bottomlar.d with an average elevation of 
750 ft. Relief in the bottcmlands ranges from IO to 50 ft (U.S.G.S. 
1980b and c, I98Ia, 1983); the most prominent features are slightly 
incised drainages (5 to 10 ft deep), broad flat areas with exposed bed
rock or thin soil (termed glades), and numerous closed cepressicns 
(termed sinkholes) mostly less than 20 ft deep. Small streams occasion
ally drain internally to the sink holes (disappearing streams) (U.S.G.S. 
I980b and c, I98la, 1983); a few streams run into caves and thence 
underground. 

Site drainage is through a well-integrated dendritic stream system. 
Tributaries of the Duck River drain the southwestern third of the site; 
llarpeth River and its tributaries drain the northwestern third. The 
remainder of the site is drained to the northeast by tributaries and 
main stem of the West Fork Stones River. Depth of stream incision on 
the lowlands ranges from 5 ft on the sma 11 est creeks to 25 ft on the 
larger streams. In areas of knobs and hilly highlands, the streams have 
incised the land by as much as 220 ft. Larger stream courses are mean
dering, with meander amplitudes of I mi or more. Courses of smaller 
streams frequently have straight segments, suggesting control of the 
stream alignment by fractures in the bedrock. 
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Figure 5.6.1-1 
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Drainages 
1. Wilson Creek 7. West. Fork Stones River 

2. Alexander Creek 8. Middle Fork Stones River 

3. Duck River 9. Overall Creek 

4. Harpeth River 10. Armstrong Creek 

5. Nelson Creek 11. East Fork Stones River 

6. West Harpeth Creek 
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5.6.1.2 Stratigraphy 
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A stratigraphic column of the rock units in and around the Tennessee 
site is depicted in Figure 5.6.1-2. lithologic descriptions of these 
units are given in Table 5.6.1-1. Information in this section was 
obtained from various sources, including Wilson (1949), Milici and Smith 
(1969), Galloway (1919), and Miller et al. (1966). The time scale used 
to approximate the age of the rock units is the "Decade of North 
American Geology 1983 Geologic Time Scale" (Palmer 1983). 

In gener·al, the stratigraphy of central Tennessee is fairly uniform and 
well understood. The Ordovician (450-million to 480-million-year-old), 
Stones River, and Nashville groups, together with the overlying Leipers 
formation make up the majority of the rock column to be involved in tun
nel and shaft construct.ion. Lithologic variations in these generally 
homogeneous limestone formations are chiefly limited to minor argilla
ceous, shaley, and cherty facies. The underlying Knox group dolomite 
has been exploited for zinc and water (see Section 5.6.1.6). 

5.6.1.3 Geologic Structure 

Figure 5.6.1-3 is a geologic map of the vicinity of the Tennessee site. 
Figure 5.6.1-4 is a cross section along the ring alignment. The sedi
mentary units described in Section 5.6.l.Z display only minor structural 
flexures associated with the Nashville dome. The dome, a regional fea
ture encompassing most of central Tennessee, is centered very near the 
site and the town of Murfreesboro. Beds dip away from the center of the 
dome at a general rate of 25 to 40 ft/mi (Manhardt 1988b). Local doming 
and folding may increase these dips over limited distances. 

No faults are mapped anywhere in the vicinity of the site, although off
sets of a few inches are locally evident in outcrops (Manhardt 198Sb). 
Structure contours interpreted from well logs indicate a general doming 
of the sediments at tunnel level near the center of the ring. Beds dip 
away from the domal feature in all directions; dips may increase locally 
to over 150 ft/mi (Manhardt 1988a). These flexures will probably permit 
units over and under the Murfreesboro limestone, the principal tunneling 
unit, to intercept the tunnel horizon (see Section 5.6.1.2 and Figure 
5.6.1-4). 

The major joint set at the surface trends N65W with a secondary set at 
N20E. Joints are spaced about one every 5 ft and dips are approximately 
vertical. Although joints appear open and weathered at the surface, 
apertures are expected to diminish greatly with depth and isolation from 
groundwater systems (Manhardt 1988a). 
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Format ion 

A11uv1urn 

Fort Payne Formation 

Chattanooga Shale 

Leipers Formation 

Catheys Formation 

Bigby-Cannon Limestone 

Hermitage Fonnatlon 

Carters Limestone 

Upper Member 

lower Member 

Lebanon Limestone 
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Table 5.6.1-1 

LITHOLOGIC DESCRIPTIONS 

lithology 

Sand, silt. clay, and gravel. 

Bedded chert, sandy shale, and limestone. 

Black, carbonaceous. laminated shale with 
pyrite nodules, and a sandstone of limited 
lateral extent at base. 

Fine- to coarse-grained, modular, shaly, 
"earthy" 1 imestone. local phosphat ic 
calcarenite. 

Modular, shaly limestone, fine- to coarse
grained limestone, and shaly lime-stone. 
Thin- to medium-bedded and locally cross
bedded and phosphatic. 

Uniformly bedded, fine- to medium-grained 
limestone. Locally containing irregular 
mottlings of silt, chert nodules, and very 
shale beds. 

Generally alternating beds of fine
grained, thin-bedded, laminated. shaly 
limestone, with thin-bedded to locally 
massive, coarse-grained limestone with 
local, thin shale partings. 

Divided into upper and lower members sepa
rated by the T-3 bentonite bed. 

Dense, fine-grained limestone·. Locally 
thin-bedded with thin films of very fine
grained silt or clay, or laminated and 
clayey. 

Fine-, medium-, and coarse-grained, granular 
and crystal-line limestone. locally lami
nated and inter-bedded with coqulna. 

Generally thin-bedded and dense, brittle, 
flaggy, and flne-gralned llmestone wlth wavy 
shale partings. Promi-nent massive member 
in lower middle portion of unit. 

Other Characteristics 

Not mapped in site area; ex
pected to be present along 
major streams. 

Potentially uppermost unit 
involved in shaft construc
t ion (El). 

Potentially involved in shaft 
construction (E7). 

Only the Cannon facies 
(described) is present at 
site. 
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Formation 

Ridley Limestone 

Pierce limestone 

Murfreesboro Limestone 

Pond Spring Formation 

Mascot formation 
(Knox Group) 

Affected Environments at Site Alternatives 
Tennessee 

Table 5.6.1-1 (Cont) 

LITHOLOGIC DESCRIPTIONS 

Lithology 

Mostly dense and fine-grained massive lime
stone. locally medium- and coarse-grained. 
Thin-bedded member in lower portion of unit 
contains beds separated by films of cal
careous shale. 

Platy layers of dense, fine- grained, 
brittle limestone with thin partings of cal
careous shale. Locally medium- to coarse
grained. Partings are up to 0.5 inches 
thick and are predaninantly silt with some 
clay. 

Dark, dense, brittle, and very fine-grained 
limestone. Includes rare beds of medium to 
coarsely crystalline limestone. Very thin 
partings may contain minute amounts of silt. 
local sacharoidal texture represents a dolo
mitic phase. Stringers, nodules, blebs, and 
irregular masses of chert are praninent in 
upper portion of unit. 

"Upper white unit" is fine-grained, 100ttled, 
thick-bedded limestone. "lower green unit" 
is shaly or sandy carbonate of laterally 
variable thickness. 

Massive dolomite. 

Other Characteristics 

Uppermost unit encountered at 
proposed tunnel horizon. 
Uppermost unit 
encountered at 
proposed tunne 1 
horizon. 

Principal tunnel unit. 

Lower100st unit potentially 
encountered at proposed 
tunnel horizon. 

Sources: Miller, et. al. 1966; Milici and Smith 1969; Galloway 1919; Wilson 1949. 
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Figure 5.6.1-3 

GEOLOGICAL MAP OF THE VICINITY OF THE 
TENNESSEE SITE 
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5.6.1.4 Geoenqineering Ccnditions 

The geoengineering materials at the Tennessee SSC site include: 

o Soils - Residual and alluvial 

o Rocks - shale, limestone, and dolomite 

Thin, discontinuous soils occur within the proposed SSC site. With the 
excepticn of alluvial soils in the flocdplains of major streams, the over
burden soil is residual and the result of weathering of underlying lime
stone formations. Table 5.6.1-2 presents the geotechnical properties of 
soil. Laboratory test results indicate the residual soil is classified CL 
(inorganic clays of high plasticity) and CH {inorganic clays of low to 
n:edium plasticity), based on the United Soil Classification System {USCS) 
designation (Kane 1988). The alluvial soils range from mostly low 
plasticity clays to minor sands and gravel. 

The rock formations at the tunnel horizon consist of massive, relatively 
chert free, unweathered limestone from the Stones River group. These rock 
formations are very strong with unconfined compressive strengths ranging 
from 10,000 lb/in 2 to 21,000 lb/in2. Horizontal bedding planes and ver
tical fractures are the basic discontinuity features of the rock formations 
at the site. Table 5.6.1-3 provides information on rockmass properties 
(Manhardt 1988). 

Drill holes and quarry exposures at various locations along the collider 
ring and experimental halls reveal the following: 

o Rock formations have high rock quality designation (RQD) values, 
and can be classified as "excellent" based on the Deere's clas
sification scheme (Bieniawski 1984). 

o Sinkholes, solution cavities, and solution-widened joints are 
common in the limestone. 

o Clayey and calcite laminae were observed within the cores as 
undulating, irregular features; most of the mechanical breakages 
occurred along the laminae. 

o Clayey and bentonitic laminae, which may have swell/shrink poten
tial, were observed in cores of limestone from the Hermitage 
formation. 

o Murfreesboro limestone contains frequent clayey laminae, occa
sional chert, calcite veins, and sporadic subvertical fractures. 

o Lebanon lime5tone has well-defined bedding planes, fairly rough 
vertical fractures, and some well-developed solution cavities. 

3APP5S2128820 DEIS Volume IV Appendix 5 



Affected Environments at Site Alternatives 
Tennessee lJ 

Table 5.6.1-2 

GEOTECHNICAL CHARACTERISTICS OF SOIL 

Liquid 
Soil Dry limit Unconfined 

Description OensijY Moisture Plasticity Strength 
Deposit uses lb/ft Content % Index lb/inch2 

Residual CL, 94 25 8.2 
soi 1 minor CH (86-98) (23-26) 36/21 (5.6-10.8) 

(29-51/19-22) 

Alluvial 

soil CL (90-101) (24-28) (36-47/17-24) (7.8-8.1) 

Notes: 
Values are reported as average with range tn parentheses. 
Cl= inorganic clay of low to medit.rn plasticity 
CH= inorganic clay of high plasticity 
Source: Kane 1988 

Shear 
Strength 
lb/ 1nch2 

4.1 
(2.8-5.4) 

(3.9-4.D) 

Calculated 
Average 

Bearing 
Friction Capac i t2 
Angle lb/inch 

320 23 

(28°-33°) (16-33) 
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Table 5.6.1-3 

GEOTECHNICAL CHARACTERISTICS OF BEDROCK 

Seismic Unconfined Young's 
Velocity Ccmpressed Tensile Modulus Unit 
Ratio Strength Strength 1b/inch2 Poisson's Weight 

Format ion Vs/Vp 1b/ir.ch2 1b/incn2 x106 Ratio 1b/ft3 

Carters (0.50-0.53) •(16,945-19,668)• NO a(l.4-2.0)• a(0.2!-0.32)+ a{l68-169)+ 

Lebanon (0.50-0.51) 12,093* NO ND NO 167.2' 

Ridley 0.52 23,957 NO 2.2 0.28 163 
(0.50-0.51) (15,905-34, 226) (1.5-2.6) (0.21-0.33) (168-170) 

Pierce 0.50 22,448 NJ 2.00 0.26 168 
(0.48-0.54) (17' 634-29 ,038) (1.8-2.3) (0.23-0.29) (168-169) 

M\.lrfrees- 0.50 26, 192 ND 2.7 0.30 169 
boro 0.48-0.55 (12, 862-39' 122) (1.85-5.2) (0.23-0.41) (168-171) 

Notes: Values are presented as averages with range 1n parentheses. 
ND No data 
+ Range b~sed on two tests 
• Based on one test 
Source: Manhardt, 1988 
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o Limestone thickness layers exposed in highway cuts range from 2 
to 3 ft; the bedding planes for all the formations consist of 
smooth, near-horizontal partings. 

5.6.J.5 Geologic Hazards 

The Tennessee site lies in an area of low seismic risk, (Uniform Build
ing Code seismic risk map Zone I; International Conference of Building 
Officials 1988), and could be expected to have only minor damage from 
earthquakes of Modified Mercalli intensity V or VI. The site is about 
80 mi from the Southern Appalachian Seismic Zone (SASZ; Bollinger 1973). 
Of the 80 to 100 historical earthquakes that occurred within 100 mi of 
the site, all but 30 were within the SASZ. Generally, earthquakes out
side the SASZ are widely scattered and of small magnitude. The nearest 
earthquake to the site was a magnitude 3.8 (body-wave magnitude}, Modi
fied Mercalli intensity IV event in 1956 about 1 mi from the site. The 
greatest earthquake at the site probably resulted from the 1811-1812 New 
Madrid, Missouri, earthquakes (about 200 mi away}, which caused inten
sity V to VI shaking at the site (Miller 1977). Based on this low his
torical seismicity, Algermissen et al. (1982) estimated that earthquake 
ground motions of 0.06g have a greater than 90% probability of not being 
exceeded in 50 years. 

There are no known active faults in proximity to the site (Howard et al. 
1979). 

Since bedrock is at or very near the surface at the site, there is mini
mal potential for earthquake-caused soil liquefaction. 

Karst topography that forms over limestone or dolomite by solution, and 
that is characterized by closed depressions (sinkholes), caves, and under
ground drainage, is common in the site area where many carbonate rocks 
are present (Figure 5.6.1-1; Miller 1977). The Ridley and Lebanon lime
stone outcrop areas, in particular, have many sinkholes, caves, and 
disappearing streams. Seven caves are known within the site area, as 
follows (Matthews 1987; Barr 1972): 

o Dr. May's Cave, near Almaville, is 6 ft high, 10 to 20 ft 
wide, and has been explored for 675 ft. 

o Patterson Cave, near Patterson, is 8 ft wide, 8 ft high, and 
has an explored length of 350 ft. 

o Echo Cave, near Rockvale, is 15 ft wide, 20 ft high, and has 
an explored length of 1,160 ft. 

o Nanna Cave, near Rockvale, is 10 to 70 ft wide, 12 to 20 ft 
high, with an explored length of 6,500 ft. 

o Snail Shell Cave, near Rockvale, is 6 to 80 ft wide, 10 to 
20 ft high, and has been explored for 23,130 ft. Together, 
Echo Cave, Nanna Cave, and Snail Shell Cave, and their inlets 
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and outlets, suggest a subterranean system of over 8 miles of 
cave passages. 

o Smyre's Well #1, near Windrow, is a 96 ft deep shaft. 

o Smyre's Well #2, near Windrow, is an 85 ft deep shaft. 

The caves and sinkholes indicate a potential for hazards because of 
cavern collapse and flooding. Miller (1977) summarized these problems 
as follows: 

o Several cases of cavern collapse have been documented in the 
central southern United States carbonate region. Most were 
attributed to the withdrawal of groundwater, essentially 
resulting in destruction of the "buoyant" effect, thus 
weakening the cavern roofs. The collapse of a stock pond in 
northeastern Montgomery County, Tennessee, was caused 
primarily by loading. 

o Flooding of structures located within depressions results from 
an imbalance between surface runoff into the sinkhole and 
discharge into the underlying cavern system. This occurs 
annually during the period of heaviest precipitation. Some 
sinkholes never flood because of a well-developed subterranean 
outlet system. Others contain water perennially caused by 
plugging of the outlet by clay or other materials. Still 
others are dry most of the year, but contain water when the 
water table rises and encounters the sinkhole, in addition to 
receiving surface runoff. 

o An additional concern for construction is that joints in the 
limestone are frequently widened by dissolution at the surface 
and require special "bridging.• 

A small segment of the collider ring alignment on the western edge of 
the site near Eagleville crosses a hilly area where topographic and 
geologic conditions result in a potential for landslides (Miller 1977). 
Th0 mass movements are in the form of translatory slides and shallow 
slump, with earth flow in the toe. They occur principally in colluvium 
(gravity-deposited material) derived from natural creep (a very slow 
form of gravity movement) and slope wash erosion of the Fort Payne for
mation, the rock unit capping the Highland Rim, and the higher outlying 
hills and ridges. This material collects at the break in slopes marked 
by the base of the underlying Chattanooga shale (steeper slopes are 
found above this contact). Movement occurs when these colluvial wedges 
are altered by toe ,removal, oversteepening, or loading, usually during 
periods of high rainfall, specifically the winter and early spring 
months (Miller 1977). 

Small quantities of natural gas have been encountered by drilling in the 
Stones River group, but are normally exhausted in a few hours (Manhardt 
1988a). Hydrogen sulfide also occurs locally with the natural gas. 
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Typical examples of minor gas occurrences are provided by several deep 
shafts (1,400 ft) that were sunk in the 1970s in middle Tennessee by 
mining companies exploring and developing zinc ore bodies. The shafts 
closest to the site were sunk by New Jersey Zinc Company (now Jersey 
Miniere Zinc) in the Elmwood and Gordonsville area, 50 mi northeast of 
Murfreesboro. The shafts were collared in the Nashville group of 
limestones, passed through the same formations that are present in the 
site area and bottomed in the Knox formation where the zinc ore bodies 
were to be developed (Manhardt 1988a). New Jersey Zinc's first shaft, 
which collared in the Stones River Group, was started in 1969 near 
Elmwood, Tennessee. During the sinking, two small pockets of methane 
were encountered that bled off in a matter of hours and presented no 
further problems. Between 1969 and 1980, New Jersey Zinc sank three 
more shafts that encountered similar minor gas occurrences above the 
Knox formation, and as with the first shaft, construction was relatively 
uneventful. The mine workings, which are in the Knox formation, encoun
tered groundwater that was determined in some instances to be saline and 
occasionally released small amounts of hydrogen sulfide (H2S gas. The 
H2S was easily diluted and removed by forced-air ventilation. The mine 
has never been classified as gassy during any of the annual testings for 
gas by the Bureau of Mines (Manhardt 1988a). 

5.6.1.6 Geologic Resources 

The limestones of central Tennessee provide abundant material for use as 
aggregate and in cement production. Exploration within these limestone 
units for oil and zinc has proven unsuccessful to date within the site 
area. Previous exploitation of small veins of barite, fluorite, zinc, 
and lead has occurred at several locations in the vicinity of the site, 
although none of these mines is currently active. Phosphate resources 
are present in the northwestern corner of the site area. Locations of 
all mines and wells in the vicinity of the site are shown in Figure 
5.6.1-5. These data were gathered from the U.S. Bureau of Mines' 
Mineral Industry Location System (MILS) database (1988), and from Petro
leum Information Corp. (1988). 

A. Earthen Construction Materials 

Limestone resources are abundant in central Tennessee. Large volumes of 
these resources are exploited for use as aggregate for construction and 
agricultural purposes (Hershey and Maher 1985). Numerous small stone 
and sand and gravel operations are indicated on the topographic maps of 
the area; only those included in the MILS data base are shown in Fig
ure 5.6.1-5. The combined current aggregate production of five quarries 
in the four counties surrounding the site is 2.95 million tons. The 
estimated combined reserves of these quarries is considered unlimited 
(Manhardt 1988b). 

The cement industry of central Tennessee is the principal consumer of 
the abundant limestone resources of the region. Cement production is 
concentrated in Marion, Franklin, and Davidson counties (southeast and 
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Figure 5.6.1-5 

LOCATION OF ALL MINES AND WELLS 
IN THE VICINITY Of THE SITE 
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northwest of the site) (Hershey and Maher 1985). The total annual pro
duction of the two pl ants in Knoxvi 11 e and Chattanooga is 1.15 mi 11 ion 
tons; reserves for these plants are estimated sufficient for 30 to 
50 years of operation at current levels of production (Manhardt 1988b). 
Additional cement is available from Kentucky, Alabama, and Georgia. 

8. Energy Resources 

Oil exploration in the vicinity of the site has been unsuccessful to 
date. Six drilled and abandoned wells are located inside the ring 
alignment (Figure 5.6.1-5). Another nine are within 5 mi of the site. 
Seventeen additional wells in the area are presently classified as 
service wells. Oil shows have been reported at several horizons within 
Ordovician limestones (Wilson 1949). Minor amounts of bitu111inous and 
petroliferous material have also been reported in Chattanooga shale, 
which ca.n be considered a potential low-grade oil shale. This formation 
is locally 10-20 ft thick in the northwestern portion of the site area 
(Mccary 1963a). 

Uranium is also found in very small amounts (less than 0.01%) in 
Chattanooga shale. These deposits are considered well below ore grade 
(Mccary 1963a). Coal occurs in Pennsylvanian (280-million to 320-
millionyear-old) rocks of the Cumberland Plateau well east of the study 
area (Floyd 1965). 

C. Metallic Resources 

Veins in Ordovician limestones of central Tennessee typically contain 
barite, fluorite, and calcite, with locally economic amounts of galena 
and sphalerite, and associated pyrite, quartz, and chalcopyrite. The 
veins were originally mined by Indians, and later, during the Civil War, 
slaves were used to recover lead for the Confederate army. With the 
expansion of the steel industry, fluorite became a valuable commodity 
for use as a flux. Barite was exploited from local occurrences by at 
least the early 1930s (Jewell 1947). Currently, zinc appears to be the 
commodity of principal economic importance; barite and fluorite deposits 
will be discussed in the following section. 

Veins of barite, flourite, galena, and spoterite (filling fractures and 
faults) have been described throughout the Ordovician section, including 
all rocks of the Stones River group, and to a lesser extent, up through 
the Catheys formation (Jewell 1947) (see Section 5.6.1.2). Recent 
exploration for zinc has concentrated on the zinc potential of the older 
rocks of the Knox group. Several mining companies have been involved in 
drilling programs in the region of the proposed site since 1954. 

To date, these efforts have resulted in six mine sites, only one of 
which is currently open in Smith County, about 40 mi northeast of the 
campus area (Manhardt 1988b). Two mines in Wilson and Trousdale 
counties, 25 and 45 mi from the site respectively, were opened and later 
closed. The remaining three are about 60 mi northeast of the site and 
represent planned mining expansion in the future (Manhardt 1988b). 
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Although numerous exploratory holes were drilled in the site area, the 
only reported zinc occurrence in the MILS database was in a deep well 
about 5 mi northeast of the ring alignment (Bureau of Mines 1988) (see 
Figure 5.6.1-5). An abandoned iron mine is located just inside the 
southeastern portion of the ring alignment. This was a surface 
operation that mined hematite and magnetite (Bureau of Mines 1988). 

D. Other Resources 

One of the principal natural resources of central Tennessee Is phosphate. 
Phosphate deposits in the area are of three general types. Brown rock 
is the most significant economically; blue and white rock deposits are 
lower grade and less economically mined (Floyd 1965). Potential for 
radioactivity associated with phosphate deposits is discussed in Section 
5.6.6. 

Bro1·m rock deposits are residua 1 concentrations produced by weathering 
limestone, most notably Bigby-Cannon limestone. Less significant 
deposits occur in the Hernitage, Catheys, and Leipers formations (Floyd 
1%5). These deposits are found in the northwestern portion of the site 
area in Rutherford and Williamson counties, and extend into Davidson and 
Sumner counties to the north and Maury and Giles counties to the south 
(see Figure 5.6.1-5). Scattered deposits also occur in Marshall County 
(Smith and Whitlatch '1940). Jn the vicinity of the SSC site, the 
potentially phosphate-bearing formations occur on the tops of isolated 
hills. 

Host of the past and present phosphate mining of brown rock ore has been 
located in the Mount Pleasant and Columbia districts of Maury County, 
the Wales area in Giles County, and the Franklin area in Williamson 
County (Floyd 1965). The Frankl in area, 15 mi northwest of the site, 
remains in production (Manhardt 1938b). 

Commercial-grade reserves of these types of deposits are estimated at 
about 50-70 million tons. If lower grade reserves are considered, the 
total would increase notably. These would include the blue phosphate 
deposits in the Chattanooga Shale in Hickman, Lewis, Perry, and Maury 
counties (Floyd 1965). 

Barite and fluorite resources in the veins described previously have 
been exploited in numerous areas, including an abandoned mine within the 
ring alignment (se~ Figure 5.6.1-5). This pro~erty, known as the Arthur 
Hudson prospect, consists of at least two shafts and several trenches. 
(Bureau of Mines 1988; Jewell 1947; Maher and Spencer 1933; Maher 1970). 
The ore body occurred in Carters Limestone at a depth of about 50 ft. 
Although fluorine, barium, and lead ore were reported in recoverable 
quantities, no production figures are available, and no production had 
occurred prior to 1947. The mineralization was discovered in 1919 
(Bureau of Mines 1988; Jewell 1947). 
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Another barite and fluorite occurrence, the Bell-Orren Prospect in 
northern Rutherford County, consists of two shafts between 25 and 35 ft 
deep. The ore body at this site is in Ridley limestone. No activity has 
taken place at this site since about 1900 (Jewell 1947; Maher 1970; Maher 
and Spencer 1983). No other significant occurrences of barite or fluorite 
are known within the vicinity of the site. 
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5.6.2.l Surface Water Hvdv-oloqy, Quality, and Use 

,C.. S~1rfac2 Runoff and fl CG(j.i.ng 

The proposed Tennessee site falls on a divide between t\-10 ~ajor rivers 
In the Ohio River Basin; the Cumberland River and the Duck River (Figura 
5.6.2-1). The former flows directly into the Ohio while the latter 
joins the Tennessee River, which empties into the Ohio. The SSC site 
falls within the h2adwater areas of several sm'll1er tributari£s to the 
Cumberland and the Duck (Figure 5.6.2-2). The two largest tributaries, 
the Harpeth R·iver ~nd the West Fork Stones Rive~, are both in th2 
Cu~berland Basin. Also, in the Stones River drainage, are Ar~strong 
Cranch, Dry Fork Creek, and Over a 11 Crtsk. A second, Ov2ra 11 Branch, is 
o tributary to the Harpeth River. Direct tributaries to the Duck River 
are Spring Creek, Wilson Creek, Ncrth Fork Creek, and Fall Creek (Figure 
5.6.2-2) A major improvement in the area is the J. Percy Priest Reser
voir with a storage volume of 263,0CO acre-ft. 

The U.S.G.S. maintains five active gauging stations: three in the. 
Stones River Basin, one on the Harpeth River, and one on the D~ck River. 
Gauging records periods range from nine years to 53 years, and general 
strearnflcw characterizations for these gauges are given in Table 5.6.2-1. 
Th0se gauges are all on streams or rivers well downstrea;n from any inter
section with the SSC ring and show a significant base flow (or average 
flow) of between 1.5 to 2.0 ft3/s/mi2. Some streams intersecting the 
ring location commonly have no flow in them at all because of their 
smaller drainage areas. 

All of these streams and rivers are located in areas of limestone bed
rock with poorly developed soils and a scarcity of transportable sedi
ment. As a result, many of the channel bottoms in the ring area are on 
bedrock with shallow, ill-defined banks. Floodplains of the streams in 
the ring area are generally broad with a large flooding potential. 
Table 5.6.2-2 gives channel and floodplain dimensions on the major 
tributaries at or close to the ring intersection point. 

There are no flood control structures on any of the streams within the 
proposed ring. There are currently no downstream flood control struc
tures that affect water levels at the proposed ring. 

The only future flood control structure being studied is in the Harpeth 
River Basin. The Nashville District Corps of Engineers is currently 
conducting preliminary feasibility studies for development of a flood 
control and water supply project on the Harpeth River. This project 
Involves a low-head dam on the Harpeth River to be built east of 
Interstate 65. The dam would include a small permanent pool for water 
supply purposes and a flood retention pool for flood control purposes. 
Tile water supply would be for Williamson County and the flood protection 
would be primarily for Franklin, Tennessee, located approximately 5 mi 
downstream of the dam. 
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Figure 5.6.2-2 
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U.S.G.S. 
Gauge 

East Fork Stones River 
near Lascassas 
(No. 0342750) 

West Fork Stones River 
at Murfreesboro 
(No. 03418200) 

West Fork Stones Rlver 
near Smyrna 
(No. 03428500) 

Harpeth River 
at Frankl in 
(No. 03431350) 

Duck River 
near Shelbyville 
(No. 03598000) 
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Table 5.6.2-1 

GAUGE DATA IN PROJECT VICINITY 

Drainage Instantaneous Minimum Average Flow Duration 
Area* Maximum Flow* Flow* Flow* Q5% Q25% Q50% Q75% 095% 
mi2 Date 

262 41.200 3/13/75 1.8 460 

177 31,000 3/13/75 4 .7 319 

137 63 ,800 3/13/75 0 431 

191 10.200 3/13/75 0.3 298 

481 87,000 3/29/02 10.0 809 

*All flow values in cub\c feet per second (ft3/s) 
Sources: Lowery, et al. 1987, Randolph and Gamble 1976. 
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With maximum development of the damsite, the flood control backwater for 
the project could extend upstream to the U.S. Route 31A bridge near 
College Grove. 

B. Surface Water Quality 

The Tennessee Stream Use Classification, Rule 1200-4-4 of 1987, defines 
the water use classification for all surface waters in the state. Spe
cific water quality criteria for each of the seven possible uses are 
detailed in Rule 12-4-3, General Water Quality Criteria. According to 
the stream classification rule, the Duck River tributaries draining the 
project location are all classified for the same four uses: 1) fishing 
and aquatic life, 2) recreation, 3) irrigation, and 4) livestock and 
wildlife watering. The Harpeth River is classified for the same four 
uses and, in addition, 5) domestic, and 6) industrial water supply. The 
West Fork Stones River is classified for all six uses upstream from 
Murfreesboro but in Murfreesboro and downstream, it is not classified 
for domestic water supply and/or recreation in various places. Overall 
Creek in the Stones River Basin is classified for the same four uses as 
the Duck River tributaries. 

Available water quality data include very little information on the Duck 
River tributaries (Baker 1988). Some data on the mainstream of the Duck 
nearest to the SSC tributaries are included in Table 5.6.2-3. They , 
indicate generally good water quality, although standards for fecal 
coliform were consistently exceeded. The Harpeth River has little water 
quality data in spite of its size and presence of the city of Franklin. 
Until 1975, when a new sewage treatment plant went into service in 
Franklin, the Harpeth River downstream was polluted, but upstream had 
good water quality. Since 1975, upstream and downstream waters of the 
Harpeth have good quality (Baker 1988). Some dissolved oxygen problems, 
have been noted in the Harpeth River during low flow conditions, exacer
bated by the sewage treatment plant discharge, although the effluent is 
within its permitted levels (Baker 1988). 

The West Fork Stones River primarily drains rural, agricultural land 
within the proposed SSC ring but flows downstream through Murfreesboro, 
where it receives a large STP discharge. Water quality data for sta
tions on the West Fork Stones River are also included in Table 5.6.2-3. 
Generally, waters in all three of these basins exhibit good water qual
ity, although the intermittent nature of the flow has limited macro
invertebrate populations and eutrophic conditions can occur during 
periods of summer low flow (Baker 1988). 

Suspended sediment sampling of central Tennessee streams suggests a 
general average of less than 800 ton/mi2/yr (Trimble and Carey 1984). 
Estimated soil erosion on agricultural fields in Bedford and Marshall 
counties indicates that more than 80% of the acreage in active farming 
produces greater than 3,200 ton/mi2/yr (TVA 1988). However, because 
active farming accounts for less than half of the land area within the 
proposed SSC ring, and this is erosion, not sediment yield, actual sedi
ment yield should be closer to the 800-ton value. 
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Table 5.6.2-3 

SURFACE WATER QUALITY DATA IN PROJECT VICINITY 

Parameter Unit Standard Maximum Minimum Average 

Stream: Duck River at Halls Mill Bridge 
STORET Station No.: 4752562 
Period of record: 1g67-1984 

Fecal Co1 i form #/100 ml <200 12,300 10 1,137.7 
pH 6.5-8.5 7.8 6.5 7.39 
Temperature oc <30.5 26.3 2 .1 17.92 
Dissolved Oxygen mg/1 >5.0 16.55 5.9 8.5533 
Dissolved Solids mg/l <500 140 120 125 
Turbidity FTU 
Ch1oride mg/l 
Sulfate mg/l 
Nitrate (N) mg/1 1.00 0.40 0.69118 
Lead µg/l <50 
Mercury µg/1 <0.2 

Stream: Columbia Dam Headwaters Duck River Basin 
STORET Station No.: 001036 
Period of record: 1971-1974 

Fecal Coliform #/100 ml <200 750 90 450 
pH 6.5-8.5 
Temperature oc <30.5 7 .8 6.8 7.37 
Dissolved Oxygen mg/1 >5.0 13.2 6.3 9.03 
Dissolved Solids mg/l 215<500 104 148.9 
Turbidity FTU 
Chloride mg/l 
Sulfate mg/l 9 0 5.4 
Nitrate (N) mg/l 0.8 0.52 0.67 
Lead µg/l <50 
Mercury µg/l <0.2 
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Table 5.6;2-3 (Cont) 

SURFACE WATER QUALITY DATA IN PROJECT VICINITY 

Parameter Unit Standard Maximum 

Stream: West Fork Stones River at Barfield, Tennessee 
STORET Station No. 034278 
Period of record: 1967 

Fecal Coliform #/100 ml <200 
pH 6.5-8.5 
Temperature oc <30.5 
Dissolved Oxygen mg/l >5.0 
Dissolved Solids mg/l <500 
Turbid tty FTU 
Chloride mg/l 
Sulfate mg/l 
Nitrate (N) mg/l 
Lead µg/l <50 
Mercury µg/l <0.2 

Stream: Overall Creek at Ford, near Salem, Tennessee 
STORET Station No.: 034283 
Period of record: 1975 

Fecal Coliform 
pH 
Temperature 
Dissolved Oxygen 
Dissolved Solids 
Turbidity 
Chloride 
Sulfate 
Nitrate, (N) 
Lead 
Mercury 

#/100 ml 

oc 
mg/l 
mg/l 

FTU 
mg/l 
mg/l 
mg/l 
µg/l 
µg/l 

Note: 1. Values based on a single sample. 
Source: Baker 1988. 

<200 
6.5-8.5 
<30.5 
>5.0 
<500 

<50 
<0.2 

Minimum Average 

-
gl 

171 

131 

2'601 

91 
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Six municipal water districts serve population centers around the SSC 
location. Two of these systems rely entirely on grou~dwater, three on 
ground and surface water, and only one uses surface water exclusively. 
Or.ly Smyrna, which uses water from the J. Percy Priest Reservoir relies 
exclusively on surface water. The Murfreesboro, Franklin, and Nolens
ville systems use surface water supplemented with groundwater (Alexander 
et al. 1984). Approximate water use amounts are given in Table 5.6.2-4. 

s~urce 

STONES RI'JER 

B·=dford CotmlY: 

Berlfcrd County U.D. 
(Duck River) 

Lewisburg 
(Duck River) 

Rutherford County 

Consolidated U.D. 
(Percy Priest Reservoir) 

,...urfreeboro 
(East Fork Stones River) 

Smyrna 
(Percy Priest Reservoir) 

Frank 1 iri 
(Harpeth River) 

Table 5.6.2-4 

SURFACE WATER USE IN PROJECT VICINITY 

Use 

Municipal 
System 

Municipal 
System 

Mur.icipa l 
System 

Municipal 
System 

Municipa 1 
System 

Municipa 1 
System 

Curreont 
acre-ft 

560 

3,360 

3,248 

7, 168 

3,808 

2,352 

Quantity 
Projected 
acre-ft 

Source: Tennessee Oepart1w:!nt of Health and En'lironment 1988. 

The system in Murfreesboro uses water from the East Fork Stones River as 
its primary source. However, the safe yield from the river is not adequate 
to meet the average expected use of water, even with impoundment storage. 
Thus, groundwater is used to supplement the supply. The same situation" 
exists with the Franklin system. Harpeth River water is not adequate to 
meet the total demand, so groundwater is also used. The Nolensville 
Utility District uses groundwater as its primary water source, but sup
plements this with surface water from Nashville (Alexander et al. 1984). 
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For the upper Duck River Basin, of which the SSC site is only a small 
part, 743 of water use comes from municipal supply systems. Municipal 
system water use is divided among domestic residential use (413), indus
try use (34%), and commercial use (143). Eleven percent of the water in 
municipal systems is lost or used but not measured (Burchett 1977). 
Less recent data on the Stones River Basin indicated that surface water 
is used in municipal supply, industry, irrigation, and stock watering. 
On an annual basis, municipal and industrial use accounts for 78%, irri
gation 133, and stock watering 4% (Burchett and Moore 1971). 

5.6.2.2 Groundwater Hydrology, Quality, and Use 

A. Groundwater Hydrology 

The principal water-bearing sediments in the SSC area in Tennessee are 
the carbonate formations, consisting of limestone, dolomite, and some 
shale that overlie these formations. Unconsolidated soil layers that 
overlay these formations are generally less than 20 ft in thickness, are 
clay-rich, and do not yield water to wells. Solution openings, formed 
in the limestone by circulating water, occur from near surface to about 
300 ft below land surface. These solution openings are the source of 
water to all wells in the area. Groundwater moving through solution 
openings also feeds surface streams in the area during periods of little 
or no rainfall (Burchett 1977). The thin soil cover and solution open
ings in the bedrock result in a situation where shallow groundwater may 
be easily contaminated by surface sources. 

Total thickness of the limestone formations 1n the area is about 
5,000 ft. Vertical joints crisscross the formations and water moving 
through these joints dissolves and erodes the rock. This widens and 
enlarges the openings creating solution cavities. In general, solution 
openings are largest in the more massively bedded formations, but more 
numerous in the thinly bedded formations (Rima et al. 1977). Solution 
of the rocks decreases with depth and most wells in the area are drilled 
just deep enough to obtain adequate water for domestic use. Most solu
tion cavities are shallower than 100 ft and only a few cavities occur 
below a depth of 300 ft (Burchett and Moore 1971). 

Rainfall not returned to the atmosphere by evaporation and transpiration 
migrates downward to recharge the groundwater system. It is estimated 
that nearly 603 of the rainfall is lost to evaporation and transpiration. 
The remaining 40% is added to the groundwater system as recharge and is 
discharged as outflow, maintaining the base flow of surface streams 
(Rima et al. 1977). There are no data available on the amount of 
groundwater recharge that occurs in the region surrounding the SSC site. 

Seasonal water level fluctuations may be caused by seasonal differences 
in withdrawals as well as changes in the water level in the recharge 
area. Generally, the deeper the water zone and the greater the distance 
from the recharge area, the smaller the natural fluctuation of the 
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groundwater level (Newcome 1958). Groundwater in the area is under both 
confined and unconfined conditions in the solution channels in the lime
stone. The degree of confinement increases locally with depth. Reported 
water levels in wells in the area range from less than 2 ft to slightly 
more than 63 ft (Newcome 1958; Rima et al. 1977). 

The principal water-bearing formations of the Ordovician carbonates in 
the SSC project area are the Carters, Lebanon, Ridley, and Murfreesboro 
limestones. In some areas of Tennessee, the Knox group, a Mascot dolo
mite member, is considered to be a water-bearing formation. In general, 
the more massive, thick-bedded units are water bearing and the thin
bedded units do not yield water to wells. Table 5.6.2-5 is a summary of 
the hydrogeologic units in the project area in Tennessee. A brief 
description of each unit follows. 

The Hermitage formation ranges in thickness from 60 ft in the south to 
about 100 ft in the north and is thinly laminated with shaly partings, 
particularly in the lower part. This shaly nature of the formation 
makes it a poor water bearer. It also forms an effective seal, restrict
ing the downward seepage of water into the underlying formations. Occa
sionally, water is encountered in the top of the formation and wells 
completed in this zone generally do not yield more than 5 gal/min 
(Newcome 1958). 

The Carter limestone that unconformably underlies the Hermita9e forma
tion in the project area, is about 65 ft thick and consists mostly of 
massively bedded limestone. The thick bedding makes possible better 
development of solution channels where water has access to the formation 
(Moore et al. 1969). The overlying Hermitage formation restricts verti
cal seepage of water into Carters limestone, therefore, recharge occurs 
only at the outcrop areas around the edges of the basin. Wells com
pleted in the solution cavities of Carters limestone generally yield 
less than 5 gal/min (Brahana and Bradley 1936). Reported hydraulic con
ductivity ranges from 2x10-' to lxI0-3 cm/s (Geotrans, Inc. 1988). 

The Lebanon limestone is approximately 115 ft thick in the area an<l ge11-
erally forms a oorder around the more widely exposed underlying Ridley 
limestone. Yield of wells tapping this formation is quite variable, 
ranging from less than 1 to as much as 25 gal/min. However, average 
well yields are usually less than 5 gal/min (Brahana and Bradley 1986). 
Hydraulic conductivity ranges from 3.Sxio-a to 7x10-s cm/s (Geotrans, 
Inc. 1988). 

Underlying the Lebanon limestone is the Ridley limestone, a mass1ve 
bedded fine- to medium-grained limestone. The Ridley limestone has the 
greatest amount of surface exposure of all the limestone formations in 
the area and is generally about 1-05 ft thick (Adams et al. 1986). The 
Ridley limestone is considered to be the most reliable water-bearing 
formation above the Knox group (Newcome 1958). The large areas of expo
sure and chemical purity of the rock present favorable conditions for 
development of solution channels. Well yields as high as 100 gal/min 
have been obtained in the Ridley limestone (Brahana and Bradley 1986). 
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Table 5.6.2-5 

SUMMARY DESCRIPTION Of HYOROGEOLOG!C UNITS 
IN VICINITY OF SSC SITE, TENNESSEE 

App;·ox ~mtr;) 
Hydrogeologic Th·ickne~s 

Unit ft 

Hermitage 60-lGJ 

formation 

Carters 

l irnestone 

Lebanon 

limestone 

Ridley 

1 imestone 

Pierce 

limestone 

Murfreesboro 
limestone 

Pend Spring 
formation 

(Wells Creek 

dolomite) 

Knox group 
(mascot 

dolomite) 

65 

ll5 

105 

25 

420 

0-75 

5,000:!; 

P~ysicu.1 
Oescr i ::;: ion 

sa:;dy, thinly bedded 

L~:~.'8st:;:-,"' w~th thin 

be:-iton j te beds 

Limestone thin-bedded 
with shuly partings 

l imestone-rna~;s ive 

beds, fine- to 
~edium-grained; shale 
in middle unit 

limestone-thin bedded. 
shaly 

Massive, dense, 
limestone 

lirrestone, silty 
dolomite; shale, a.nd 

conglorrerate zones 

Dolomite a~d dense 

1 imestone with 

chert 

Note: K = ~ydraulic Conductivity. 

Hydraulic Properties 

)p;..c;fic cnp.'lcity =-

5.4 ga.1/min/ft of 

drawdovm 
K"'2x10-4 to 
lxio-3 cm/s 

K'"'3.5x10-8 to 
7xlo-6 cm/s 

Specific capacity"' 
0.67 to 1.2 gal/min/ft 
of drawdown 
K"'l.8xl0-8 to 
l.Sxlo-3 emfs 

K"3.5xl0-9 to 
7xlo-4 cm/s 

Specific capacity = 
1.7 to 3.5 gal/min/ft 
of drawdown 

K"3.5xlo-9 to 
7xlo-4 cm/s 

K=3.Sx10-9 to 
3.Sxlo-5 cm/s 

Specific capacity= 
0.01 gal/min/ft of 
drawdown 

Water-Searing Characterist;cs 

Confining unit but Toca i ly a.n 

aquifer can yield 5 gal/min 
't:~er~ ,,o:;1;·ticn op0nir.gs oc:cLir 

Local aquifer gener,;i_l1y yields 

less than 5 ga 1/rnin 

Local aquifer yields range fro:n 
0 to 25 gal/min 

large solution openings yield 
100 ga1/min 

Relatively insoluble yields 
little or no water to wells 

In out crop area, large so lu

t ion openings can Y.ield 

100 gal/min. At d~pth, 

comncn ly doesn't yield 11-·ater to 
wells 

Does not yield water to wells. 
Confining unit 

Yield of wells is small and 
generally does not exceed 
10 gal/min 

Sources: Brahana and Bradley 1986; Rima et al. 1977; Zurawski and Burchett 1980; Adams et al. 1986; Newcw.e ar.d 

Smith 1962; Geotrans~ Inc. 1988. 
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Hydraulic conductivity ranges from l.SxIO-B to 2.5xIO-J cm/s (Geotrans, 
Inc. 1988). 

Underlying the Ridley limestone is the Pierce limestone, a thin, silty 
limestone that is generally only 25 ft thick (Moore et al. 1969). Its 
area of outcrop is very small and is usually restricted to a thin border 
around the outcrop of the underlying Murfreesboro limestone. The Pierce 
Limestone is a very poor source of water, yielding little or no water to 
wells (Newcome 1958). Hydraulic conductivity ranges from 3.Sx10-• to 
7x10- 4 cm/s {Geotrans, Inc. 1988). 

Although the Murfreesboro limestone is 420 ft thick and contains many 
thick, easily dissolved beds, it is in most places a poor source of 
water. This is probably because the formation is covered nearly every
where by 100 to 600 ft of younger rocks (Newcome 1958). In the outcrop 
areas, the Murfreesboro limestone contains large solution openings and 
yields as much as 100 gal/min to wells (Brahana and Bradley 1986). 
Hydraulic conductivity ranges from 3.5x10-• to 7x10-• cm/s {Geotrans, 
Inc. 1988). 

Underlying the Murfreesboro limestone is the Wells Creek dolomite (Pond 
Spring formation). The formation consists of up to 75 ft of silty dolo
mite and dolomitic limestone {Adams et al. 1986). Few wells have been 
completed in this formation (Newcome and Smith 1962). Hydraulic conduc
tivity ranges from 3.5x10-• to 3.Sxio-s cm/s (Geotrans, Inc. 1988). 

Underlying the Wells Creek dolomite is the Mascot dolomite of the Knox 
group. The unit consists of dolomite and some discontinuous beds of 
limestone with chert up to 5,000 ft thick. The yield of wells in the 
Knox dolomite is small and generally does not exceed 10 gal/min. The 
water 1 evel s of wells comp 1 eted in this confined aquifer are rep.orted to 
have ranged from 12 ft to 190 ft below land surface (Newcome and Smith 
1962). 

There are numerous springs in the area and nearly all that are used as 
supply sources emanate from the Ridley llimestone. Most of them are 
contact springs, issuing from horizontal bedding plane openings immedi
ately above shaly zones that occur near and at the base of Ridley lime
stone. The largest spring in the area is Military Spring located 
approximately 4 mi west of Murfreesboro. The measured discharge from 
this spring in late 1975 was 34.3 ftl/s (Rima et al. 1977). 

B. Groundwater Ouality 

The chemical quality of groundwater in the area reflects the type of 
rock formations that have been in contact with the water. With an 
increase in depth and in distance from the recharge area, there is 
generally an increase in dissolved mineral content in the water. 
Pyrite, a compound of iron and sulfur, is a common mineral in the rock 
units of this area. Its solution results in water containing hydrogen 
sulfide called "sulfur water." Sodium chloride is also sometimes found 
in undesirable amounts (Adams et al. 1986). The chemical quality of the 
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·Table 5.6.2-6 

RANGE OF GROUNDWATER QUALITY IN BEDFORD, MARSHALL, 
RUTHERFORD, AND WILLIAMSON COUNTIES, TENNESSEE 

Range of Chemical Constituents 
119/1 

Total 
* Dissolved Hardness 

Source Sol ids Chloride Sulfate !ron CaC03 

National drinking 
water staridards 500 250 250 0.3 

Hermitage 192 5.5 72 (mean)-700 0.25 (mean)-9 30-490 

Carters 209-1,156 4-840 0-1.2 30-950 

Lebanon 190-11,900 2-18 2-880 0.1-0.3 30-2.100 

Ridley 263-1, 6·\0 5. 4-64 17-823 0.04-2.7 200--1,000 

Mlirfreesboro 236-1,240 3-51 3-70 0.1-2.3 219-244 

Kriox 270-3,002 3-l,248 12-1,500 0.02-2.2 110-1,557 

• Typical classifications of water hardness= 0 to 60 mg/1 =soft to slightly hars; 
60 to 120 mg/1 =moderately hard; 120 to 180 mg/1 = hard; ~ 130 rrg/l = very hard. 

Sources: Adams et al. 1986; Brahana and Bradley 1986; Driscoll 1986; Newcome 1958; Newccrne 
and Smith 1962; Rima et al. 1977; Environrrental Protection Agency 1977. 
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various water-bearing units in the four county area that is within the 
SSC area (Bedford, Marshall, Rutherford, and Williamson counties) is 
summarized in Table 5.6.2-6. 

A wide range of water quality conditions occurs in the area because of 
the highly anisotropic nature of the aquifer system. Calcium-magnesium 
bicarbonate water predominates. Reported total dissolved solids ranges 
from a low of 190 mg/l in Lebanon limestone to a high of 11,900 mg/l, 
a1 so in Lebanon 1 imestone. The water from nearly 50% of the wells in 
the area contains more than the recommended maximum level of total 
dissolved solids for drinking water in Tennessee (Newcome 1958). 

Water from the Hermitage formation is generally of good quality; how
ever, some wells have reported hydrogen sulfide. Water from Carters and 
Lebanon limestones is similar. Water is generally of good quality but 
is very hard and about 25% of wells in these formations have reported 
hydrogen sulfide. Saline water has been reported in about 5% of the 
wells in Lebanon limestone (Newcome 1958). 

Water from Ridley limestone is usually potable but may have a detectable 
odor of hydrogen sulfide in about one-third of the wells. Quality of 
water from Murfreesboro 1 imestone is usually of good quality al so. 
Localized areas of highly mineralized water have been reported in the 
Central Basin from wells in Murfreesboro limestone (Newcome 1958). 

Water from Knox dolomite generally is higher in total dissolved solids 
than the recommended limit and is considered very hard. Within the 
Central Basin, the quality of water from Knox dolomite is generally 
reported to be best in Williamson and Marshall counties. Iron concen
trations were reported to be less than 0.3 mg/l in about 75% of samples. 
Chloride exceeds 250 mg/l in water from about 30% of the wells completed 
in Knox dolomite. Sulfate exceeds 250 mg/l in about 40% of the wells 
(Newcome and Smith 1962). 

C. Groundwater Use 

Groundwater in the area is used principally for domestic supplies. Most 
homeowners outside of city limits have private wells to supply water 
needs. The majority of municipal, industrial, agricultural, and stock 
watering needs are supplied by surface water sources in the SSC project 
area. Table 5.6.2-7 is a summary of groundwater use for 1985 in the 
area surrounding the SSC project in Tennessee. No large self-supplied 
commercial or industrial water users are located in the area (Alexander 
et al. 1984). 

In the four county area surrounding the SSC site, groundwater makes up 
less than 30% of the total water used (Tennessee Department of Health 
and Environment 1988). Although there are no specific data on the 
amount of groundwater that is recoverable in the project area, it has 
been estimated that for the entire Tennessee region, less than 1% of the 
estimated groundwater recharge is withdrawn for use (Zurawski 1978). 

3APP5S2128844 DEIS Volume IV Appendix 5 



Affected Environments at Site Alternatives 
Tennessee 34 

Table 5.6.2-7 

1985 GROUNDWATER USE IN BEDFORD, MARSHALL, 
RUTHERFORD AND WILLIAMSON COUNTIES, TENNESSEE 

(acre-feet) 

Rural Domestic/ 
Pub lie Non-Irrigation Industrial 

County Supplies Agricultural Self Supplied Total 

Bedford 515 885 101 1, 501 

Marsha 11 90 638 728 

Ruttierford 650 Z,083 11 Z,744 

Will 1amson 1,154 1,871 0 3,025 

• 1987 Water Use 
Source: Tennessee Department of Health and Envirol'JTlent 1988. 
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5.6.3 Climate and Meteorology 

5.6.3.l General Description 

The climate of the Tennessee SSC site is characterized by warm, humid 
summers and mild winters. Topography and elevation play major roles in 
determining local temperature and precipitation conditions (National 
Oceanic and Atmospheric Administration 1974). 

5.5.3.2 Temperature 

Temperatures in the region vary from an average low of 310F in January 
to an average high of 91°F in July. The extreme high temperature re
corded was 107°F in July; the extreme low recorded was -15°F in January. 
The temperature drops below freezing on the average 74 days per year. 
Frost penetration reaches an average of 4 inches and an extreme of 
13 inches in depth (U.S. Weather Bureau 1941). Frost penetration is, 
however, expected to be confined to upland areas, and is not generally 
experienced in the valleys. Normal and extreme temperature and heating 
degree-day data are shown in Table 5.6.3-1. 

5.6.3.3 Precipitation 

The principal source of moist air far precipitation is the Gulf of 
Mexico. Greatest precipitation generally occurs in the winter and early 
spring because of mare frequent large-scale storms passing over and near 
the state. A secondary precipitation peak in July occurs because of 
shower and thunderstorm activity (National Oceanic and Atmospheric 
Administration 1974). 

The middle Tennessee climatic region receives an average of 50.60 inches 
of precipitation per year. The peak month for precipitation is January, 
with an average of 6.19 inches. The month with the least precipitation 
is October, with 2.57 inches on average. The region receives an average 
of 7.0 inches of snow per year. Snow cover rarely persists for more 
than a few days because of the mild winter temperatures (National 
Oceanic and Atmospheric Administration 1974). Mean precipitation and 
snowfall data are shown in Table 5.6.3-2. In addition, 1-, 2-, 5-, 10-, 
25-, 50-, and 100-year return periods and extreme rainfall data are 
shown in Table 5.6.3-3. 
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NORMAL AND EXTREME TEMPERATURE DATA > 
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~ Month Jan Feb Mar Apr May Jun Jul Aug sep--ocr Nov Dec 
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Average Minimum 31 33 39 48 57 66 70 68 61 49 38 32 
Temperature, OF 
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Table 5.6.3-2 

MEAN PRECIPITATION AND SNOWFALL DATA 
FOR THE MIDDLE TENNESSEE CLIMATIC REGION 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

6.19 5.03 5.71 4.17 3.95 3.61 4.26 3.49 3.06 2.57 2.91 4.65 

2.5 2.5 1.3 0.1 0.1 0.1 0.0 0.0 0.0 0.1 0.5 1.0 

Source: U.S. Environmental Science Servtces Administration l9SS. 
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Table 5.6.3-3 

MAXIMUM 1-HOUR AND 6-·HOUR RAINFALL 
BY RETURN PERIOD 

Return Period 
Years 

1 
2 
5 

10 
23 
50 

100 

R.iinfal l 
I-Hour 

L3 
1.5 
1.9 
2.2 
2 "· 

2. 75 
3.0 

(Inches) 
6-Hour 

2.2 
2.5 
3.2 
3.7 
• 1 , .. 

Source: U.S. Wea.-:her Bureau 1961. 

The prevailing wind direction is toward the north at an annual average 
speed of 8.0 mi/hr. The winds are strongest in March, averaging 
10.0 mi/hr, and weakest in June, July, August, and September, averaging 
6.0 mi/hr. The fastest recorded wind speed was 73 mi/hr, which occurred 
in JumL Average wind speed and direction data are shown, by month, in 
Table 5.6.3-4. 

5.6.3.5 Humidity 

The relative humidity remains fairly constant on an annual basis and 
averages 70%. The mean relative humidity peaks in August at an average 
of 75%, and reaches its lowest value in April, at an average of 65%. 
Mean and maximum dewpoint and mean relative humidity data are shown in 
Table 5.6.3-5. 

5.6.3.6 Severe Weather 

Severe weather can be best characterized as tornadoes, extreme winds, 
thunderstorms, ice storms, and hail. 

Tornadoes are relatively rare. The yearly probability of a point being 
struck by a tornado is approximately 4.35 x lo-•, which corresponds to a 
return period of 2,300 years {Thom 1963). For the period of record 
1950-1986, 272 tornadoes were observed within a 50-nautical mile radius 
of Murfreesboro. These events caused 22 deaths and 599 injuries 
(National Severe Storms Forecast Center 1988). 
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Table 5.6.3-4 

MONTHLY AVERAGE WIND SPEED AND DIRECTION 

Month Jan Feb Mar Apr May Jun Jul Aug 

Average wind 
speed, mi/h 9.0 9.0 10.0 9.0 7.0 6.0 6.0 6.0 

Wind blowing 
towards N N N N N N N N 

Source: U.S. Environmental Science Services Admintstration 1968. 
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Table 5.6.3-5 

DEWPOINT AND RELATIVE HUMIDITY DATA 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Mean dewpoint 
temperature, Of 32 33 37 47 57 65 68 67 60 49 38 32 

Maximum 12-hour 
1, 000 mbar 
dewpoint, Of 64 63 66 70 74 77 78 78 76 73 69 64 

Mean relative 
humidity, % 75 75 70 65 70 70 70 75 70 70 70 75 

-

Source: U.S. Environmental Science Services Administration 1968. 
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Extreme expected winds are shown in Table 5.6.3-6 by maximum wind speed 
and return period. 

Table 5.6.3-6 

EXTREME WIND SPEED AND RETURN PERIOD DATA 

Return Period 
Yr 

10 
25 
50 

100 

*Maximum wind speed 
Source: Thom 1968. 

Wind Speed* 
mi/h 

61 
70 
71 
85 

Thunderstorms occur in the region an average of 77 times per year, with 
peak activity in April, May, June, July, and August (National Climatic 
Center 1981). Hail greater than 0.75 inches in diameter is observed, 
on the average, 1.7 times per year (U.S. Weather Bureau 1969). 

Ice storms and blizzards are rare in Tennessee. The state is located 
south of the center of most blizzard activity. Damaging glazestorms 
generally occur once every 5 or 6 years (National Oceanic and Atmo
spheric Administration 1974). 
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5.6.4 Air Quality 

5.6.4.1 Conditions Affecting Air Quality 

A. Topographical 

This is a rural site characterized by gently rolling terrain and 
numerous tree-covered hills {knobs) that reach several hundred feet in 
elevation above their base. These knobs have gentle enough rises that 
for most meteorological conditions, major wind direction and dispersion 
changes are not expected. 

B. Meteorological 

The ability of the atmosphere to disperse pollutants is categorized by 
stability classification. The stability classification was described in 
detail in Appendix 5, Section 5.1.4. The site's relative frequency of 
occurrence of the six stability classes is shown in Table 5.6.4-1. 
Class A has the highest degree of dispersion. 

Table 5.6.4-1 

FREQUENCY OF OCCURRENCE OF ATMOSPHERIC STABILITY CLASSES 

Class Definition X of Occurrence 

A Extremely unstable 1 

B Unstable 8 
c Slightly unstable 12 
0 Neutral 45 
E Slightly stab le 13 

F Stable plus extremely stable 21 

Source: National Climatic Data Center 1/62-12/86. 

G. C. Holzworth's number of "forecast days" of high pollution potential 
for this site is between 20 and 30, indicating fair dispersion condi
tions (Holzworth 1972). Holzworth's methodology was described in 
greater detail in Appendix 5 Section 5.1.4. The influence of winds on 
dispersion conditions on an annual basis is shown in Table 5.6.4-2. The 
table is an annual summary of the frequency of wind speed and direction 
at the Nashville first-order National Weather Service Station (National 
Climatic Data Center {NCDC) 1988). 
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Table 5.6.4-2 

ANNUAL FREQUENCY OF WIND SPEED AND DIRECTION 
TENNESSEE SSC SITE 

Speed-knots 

0 - 3 4 - 6 7 - 10 11 - 16 

.012179 . 031583 .033706 .014912 

.009738 .023476 .017082 .004453 

.010989 .025394 .016282 .002946 

.009496 .015757 .006897 .001530 

.011716 .020484 .006828 .001165 

.Ol1728 .018292 .005435 .000571 

.009688 .016807 .00927l . 002855 

.010373 .022334 . 020142 . 008130 

.027191 .075520 .065129 .033387 

.009644 .021009 .022311 .014661 

.006886 .016693 .016670 .011007 

.006183 .014684 .014158 .008016 

.007254 .017036 .019251 . 011784 

.003725 .008952 .014478 .010459 

.005601 .016077 .019342 .014752 

.005705 ~ .018566 .&!ill! 

.158095 .359740 .305549 .153779 

National Climatic Data Center 1/82-12/86 

17 - 21 

.000891 

.000137 

.000000 

. 000023 

. 000000 

.000069 

.000343 

. 000913 

.005937 

.002672 

.001507 

.00lll9 

.001096 

.001576 

.001621 

.001941 

.019845 

Greater 
than 21 

. 000046 

.000000 

. 000023 

.000000 

. 000000 

.000000 

.000069 

.000183 

.001096 

.000571 

.000365 

. 000023 

.000160 

. 000091 

.000206 

.J!Q!lliQ 

. 002992 

Tata 1 

. 093316 

.054886 

. 055634 

. 033702 

. 040193 

.035094 

.039032 

. 062074 

.208259 

.070868 

.053130 

.044182 

.056580 

.039281 

.057599 

.055169 
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5.6.4.2 Air Qyality 

A. Applicable Standards 

Affected Environments at Site Alternatives 
Tennessee 44 

The National Ambient Air Quality Standards (NAAQS) (40 CFR 50) function 
as the applicable regulatory levels in the state -0f Tennessee. The 
primary standards are shown in Table 5.6.4-3. 

· B. Background Concentrations 

A portfolio of values was assembled to quantify ambient air pollutant 
concentrations. The values shown, for averaging periods shorter than 
I year, are the highest measured in the region. These values are 
delineated, along with the applicable standards for each pollutant, in 
Table 5.6.4-3. Selected ambient air monitoring stations are plotted in 
Figure 5.6.4-1. 

C. Compliance Status 

The regio.n is in attainment for all pollutants with the exception of 
ozone (03). Of the counties in the region of influence of the proposed 
SSC site, Davidson, Rutherford, Summer, Williamson, and Wil.son counties 
are in nonattainment status for ozone. Parts of Davidson County are 
also in violation of the secondary standards for total suspended par
ticulates and carbon monoxide (EPA 1986). 

D. Proximity to Sensitive Areas 

The proposed Tennessee SSC site, located in a Prevention of Significant 
Air.Quality Deterioration (PSD) Class II area, allows for moderate 
growth in air pollutant emissions. The closest PSD Class I area that 
permits minimal air quality deterioration is Sipsey Wilderness, approx
imately 75 mi north of the site. 

5.6.4.3 Regional Air. Pollution Sources 

Air pollution sources in the site vicinity include three universities, a 
tire manufacturing plant, a car assembly plant, and assorted industrial · 
sources. Permitted or actual emissions for these sources are shown in · 
Table 5.6.4c4. These sources are plotted on Figure 5.6.4-1. 





Source Narre 

Bridgestone Tire 

Middle Tennessee 
University 

Nissan Motors 

CPS Industries 

Vt1nderbi lt 

Nashville Thermal 
Transfer Corp. 

Tennessee State 
University 

Affected Environments at Site Alternatives 
Tennessee 46 

Table 5.6.4-4 

REGIONAL AIR POLLUTANT SOURCES 
TENNESSEE SSC SITE 

Pennitted or Actual Emissions (tons/yr) 
Location S02 TSP NOx 

La Vergne 4,993 689 170 

Hurf reesboro 3,317 218 158 

Smyrna 2,350 210 520 

Frankl in 13 14 13 

Nashville 1. 579 47 85.5 

Nashvi 1 le 415 49 366 

Nashville 384 12 28 

co voe 

15 760 

15 

112 3,872 

12 1,215 

66.6 <l 

45 195 

9 <I 

Source: Tennessee Department of Health and Environment, Air Pollution Control Division, 1988 
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Figure 5.6.4-1 
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5.6.5 Noise and Vibration 

Affected Environments at Site Alternatives 
Tennessee 48 

This section describes background and sources for noise and vibration at 
the proposed Tennessee SSC site. 

5.6.5.1 Ambient Noise Levels 

A. Applicable Standards 

Applicable noise abatement criteria have been promulgated by the Federal 
Highway Administration (FHWA) and Department of Housing and Urban Dev2l
op~ent (HUD). FHWA and HUD noise abatement criteria are discussed in 
Section 5.1.5. Other than a public nuisance statute, ttie State of 
Tennessee has not delineated separate noise abatement criteria. 

SSC site b1ckqro~nd noise ls~els are typical of areas ~nder agricult:irJl 
use. Measured bac!:g:--ound levels away from s·ignificant noise sources arrc 
expected to range from 35 to 45 d3A. lhe day-night average sound level 
(Ldnl is expected to average 40 d8A (EPA 1982). 

Sensitive receptors in the proj2ct loca1e include a nursing home, a 
residential c~re home, residences, horse stables, dairy barns, ~chools, 
cemeteries, churches, a plant nur·sery, and th2 Recreational Cairp for the 
Deaf. The nursing home is located 2.9 mi from the collider ring, and 
the residential care home is located 1.8 mi from the ring. Within 1 mi 
Gf coll Ider ring surface facilities, there are approximately 1,400 resi
dences, 23 churches, 4 schools, 32 ce~~teries, 14 chicken barns, 7 horse 
stables, and 11 dairy barns. The Residr,ntial Camµ for the Deaf and the 
plant nursery are also located within l mi of call icier ring surf;;ce 
facilities. Sensitive receptors in the project vicinity ~re shown in 
Figur-:! 5.6.5-1. 

5.6.5.2 Other Noise Sources 

Major sources of noise in the region include railrcads, a quarry, vehicle 
traffic, and an automobile speedway. Th2 Louisville and Nashville Rail 
line crosses the ring in four places, and would be expected to produce 
noise levels at the edge of the railroad right-of-way in the range of 
80-90 dB.~. The Rutherford County rock quarry produces noise primarily 
during the summer months. This is caused by twice-weekly blasting and 
rock extraction activities. 

Primary roads in the area include U.S. routes 31A, 41A, and 231. Mea
sured noise levels at the right-of-way line would be expected to be in 
the range of 75-85.dBA. Duck River automobile speedway, 3.9 mi from the 
collider ring, operates on Saturday nights from April through October. 
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Figure 5.6.5-1 
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5.6.5.3 Ambient Vibration Levels 

Ambient vibration levels are highly dependent on proximity to man-made 
sources. Naturally occurring vibrations that result from weather 
phenomena exciting vibrations that travel long distances in the earth, 
are low frequency (1 Hz or less). Large, distant earthquakes will also 
produce vibrations at the site. 

5.6.5.4 Other Vibration Sources 

Major man-made vibration sources include railroads, highways, and quar
ries. The collider ring is crossed in four places by the Louisville and 
Nashville Rail line. None of these crossings are within 3,000 ft of an 
interaction area K. Vibrations produced by the railroad at its south
west (Chapel Hill) ring crossing are shown in Table 5.6.5-1. 

No interstate highways cross the collider ring. Two-lane roads crossing 
the collider ring include state routes (SR) 99, SR 16, SR 231, and SR 
(alternate) 31. Vibrations produced by these roads were not measured. 
Quarries are another source of vibration in the vicinity. Blasting 
activities from a quarry were monitored at the Chapel Hill site, and the 
resulting vibrations are shown i.n Table 5.6.5-1. Roads and railroads on 
the vici.nity of the site are shown in Figure 5.6.5-2. 
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Table 5.6.5-1 

REGIONAL VIBRATIONS 
TENNESSEE SSC SITE 

Location of Measurement 
Point Relative to Source 

Measured Vibrations 

Horizontal Vertical 

ft ft* 

6 0 

60 0 

55 200 

N/A 0 

N/A 200 

Displacement Range 
inches 

3.5 x io-3-1.2 x 10-1 

2.2 x IQ-4-3.9 x 10-a 

3.94 x 10-s-1.6 x io-s 

2.4 x 10-s 

1.2 x 10-1 

Frequency Range 

Hz 

0.2-500 

1-400 

.4-400 

3 

3 

Source; Stokel, et._ a,., 1'987 
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5.5.6 Environmental Radiation 

Affected Environments at Alternative Sites 
Tennessee 

5.6.6.1 Natural Radioactivity 

A. Radon 

Indoor radon levels reported by the University of Pittsburgh Radon 
Project and the Tennessee Department of Health are presented in Table 
5.6.6-1. The reported indoor radon levels in Bedford, Marshall, and 
Rutherford counties averaged 2.59 pCi/l (Cohen 1988). 

The Te~nessee Radon Survey (TN Radon 1987) result~ indicate that the 
prop0s~1 site for the SSC is in an area of potentially low radon occur
r2~:;e ( rn Radman 1987). The site is surrounded by ;;hosphat i c rocks on 
the west and black shale on the east, both exhibiting a high potential 
for radon occurrence. Brown phosphate deposits, which may be encoun
tered in sman areas, are reported to contain uranium concentrations on 
the order of 3.6 pCi/g. 

The radium content in a core of Murfreesboro limestone that represented 
the approximate proposed tunnel depth was 0.38 pCi/g. 

S. Soil /Rock 

Composited samples from three bcre holes in the location of the proposed 
SSC site were analyzed for Ra-226 and total uranium (TN 1987}. The 
Ra-225 concentration varied from 0.10 to 0.33 pCi/g with an average of 
0.23 pCi/g. The total uranium varied from 0.31 to 0.81 ~g/g with an 
average of 0.64 µg/g. In addition to the composited samples, three 
sa;r.ples identified from the geoph.ysical logs as representing the highest 
:p:~ma a~t ivity were analyzed for Ra-226, uranium, and thorium. The 
highest concentration was at a depth of 23.5 to 24.2 ft and was 0.73 
p'.:i/g FJ-225, 2.4 µ.g/g total uranium, and 2.89 pCi/g total thorium. 
A~other core sample from the same hole at a depth of 367.7 to 368.5 ft 
:;bowed 1eve1s of 0.22 µCi/g Ra-22E, 0.6 µg/g total uranium, and 0.48 
pCi/g iotal thorium. The last core sample from a different lucation and 
at a depth of 362.5 to 363.2 ft had concentrations of 0.38 pCi/g Ra-226, 
l.l µ9/g total U and 0.35 pCi/g total thorium. 

Th~re are no identified uranium d:eposits in the proposed area. 

Groundwater samples from seven we 11 s along the proposed ring and four 
surface and one spring water samples in the proposed site vicinity were 
collected and analyzed for gross alpha activity and gross beta activity. 
Gamma spectroscopy was also performed on the samples (TN 1987}. Sample 
depths for the seven wells ranged from 70 to .900 ft with an average 
depth of 297 ft. The gross alpha activity ranged from the lower limit 
of detection (LLD) to 121 pCi/l (high level of suspended and dissolved 
solids} with an average of 28 pCi/l. The gross beta activity ranged 
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~ocatlon 

United States 

Living space 
Basement 

Tennessee 

Living space 
Basement 
Basement/living* 

Bedford County 

Living space 
Baserrent 

Basement/living* 

Marshall County· 

Living space 
Ba~nt , 
Basement/living• 

Rutherford County 

L1v1ng- space 
Basement 
Basement/living* 

Wt-lliamson County 

·Notes: 
. N/A- r1qt available 
. . tfN RadOn. 1987 
• • so~i'ce: . cotiert I 98a. 

Hllllber of 
Samples 

49659 
23984 

1254 
218 

1787 

6 
N/A 

10 

12 
7 
5 

40 
5 

23 

. 57. 
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Table 5.6.6-1 

RADON LEVELS 

Geometric 
Mean 
pCl/1 

Average Percentage of Home.s with Radon Levels 

1.76 
3.37 

2.59 
3.73 

1.63 

2.36 
5.49 

Z.11 

5.01 

pCt/1 

4.01 
7.87 

3.66 
6.34 
2.7 

2.10 

1.7 

2.94 
5.90 
I.I 

2.56 
7.08 
3.1 

3.1 

< 4pCt/1 4-20 pCt/1 

BO 
59 

75 
55 
84 

83 

90 

75 
29 

100 

88 
20 
83 

18 
34 

23 
40 
15 

17 

10 

25 
71 
0 

12 
80 
17 

>20 pCi/1 

2 
7 

5 
5 
l 

0 

0 

0 

a 
0 

0 
0 
0 
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from LLD to 39 pCi/l with an average of 9 pCi/l. The sample with the 
highest activity contained a high level of suspended and dissolved 
solids. Bismuth-214 was detected in three of the samples at concentra
tions between 4 to 23 pCi/l. Lead-214 was detected in two samples at 
27 and 19 pCi/l respectively. Actinium-228 was detected .in one sample 
at a concentration of 5 pCi/l. 

The four surface water samples and the spring sample showed alpha 
activities ranging from 1 to 6 pCi/l with an average of 3 pCi/l. The 
beta activities ranged far less than LLD to 3 pCi/l with an average of 
1 pCi/l. 

D. Measured Considerations 

Borehole and water radioactivity levels were based on a limited number 
of samples. These samples may or may not be representative of the radio
activity expected at the site. 

5.6.6.2 Man-Made Radiation 

In Tennessee, 669 valid radioactive material (RAM} licenses were issued 
to authorize the use of RAM, including 326 medical licenses, 296 indus
trial licenses, 22 academic licenses, 10 source material licenses, a~d 
15 special nuclear material licenses at the end of FY85 by the Conference 
of Radiation Control Program Searchers (CRCPD 1987). Medical users of 
RAM are the medical institutions, private clinics, eye applicator, mobile 
nuclear medicine, nuclear pharmacy, RAM teletherapy, rin vitro laboratory 
analysis, and veterinary use. RAM were also used in well logging, gaug
ing, radiography, manufacturer/distributor, and civil defense. Authori
zation was awarded to three licensees in providing leak test for radio
active sealed sources for their clients. In Tennessee, 25 RAM licensees 
are regulated by the Nuclear Regulatory Commission, including 4 reactors 
and 21 federal operated/owned facilities. 

The prcposed SSC site is in a rural area that does not contain any of 
the licensed operations listed above. The site does not encompass any 
government facilities possessing radioactive materials nor are there any 
milling or mining activities which would enhance the natural background 
leve 1 s. 

5.6.6.3 Background Radiation 

Approximately 100 measurements were made at points 1 m above the sur
face around the proposed collider ring (Tennessee 1988). The ir.strument 
used was a hand-held, Na! crystal,. scintillation detector. The measured 
dose equivalent rate ranges from 71 to i93 mrem/year with an average of 
123 mrem/year. 
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5.6.7 Nonradioactive Environmental Hazards 

5.6.7.1 Hazardous/Toxic Materials 

No hazardous waste disposal or burial sites have been identified in the 
proposed SSC area. Also, there are no chemical manufacturing facilities. 

A total of 66 underground storage tanks, located at 25 facilities, are 
within 1 mi of the ring (TNONR 1987). All used to store petroleum prod
ucts. Only one is known to have leaked and is located at.a convenience 
store in Unionville, about 2 mi from the ring. This site has been 
investigated for groundwater contamination and was found to have cnly 
localized impacts (TNDNR 1987). 

A search of the Tennessee Superfund Master List revealed one site in the 
four-county area that also appears on the Federal National Priorities 
List (NPL) list. This site is th" Lewisb•irg dump about 30 mi souUr;;est 
of the SSC site. Anothar s1t•, the Rackvale dump, locat~d inside the 
ring near the tawn of R0ckvale, appears en the list but is now closed 
and no further action is required by the sta t'o. 

The General Smelting and Refining Company facility appears on the Master 
list, and is also a r;CRA treatm2nt, storage, and disposa1 (TSO) faci1ity 
that is presently undergoing a cleanup process under RCRA. This site is 
in College Grove, near the EB shaft location on the ring. Lead contami
nation is the primary concern, o.nd a grnund•<ater mo.nitoring program has 
been established In conjunction with the closure of an old disposal area. 
Contamination appears to be confined to the site. This facility is the 
only RCRA TSO facility in the vicinity of the proposed SSC site. 

5.6.7.2 Biological Hazard~ 

No biological hazards are known to exist in the proposed SSC area. 
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5.6.8 Existing Waste Management Facilities 

5.6.8.1 Sewaae Facilities 

Figure 5.6.8-1 shows the approximate location of the existing sewage 
treatment plants in Tennessee. Table 5.6.8-1 presents the names, approx
imate distance from the SSC site, design capacity, and the current aver
age flow of the plants in Bedford, Davidson, Marshall, Rutherford, 
Williamson, and Wilson counties. 

Table 5.5.8-1 

EXISTING SEWAGE TREATMENT PLANT CAPACITIES 

.<\verage 

Appro"~rriat~ Cur;ent 

Disteiric,e Cesign Capacity Flow 
Se-,;age Trc;atrne:1t from mi 11 ion mi 11 ion 

Plant County SSC Site gal/day ga 1/day 

Shelbyville Bedford 21 4.9 1. 7 

Nashville-Central Davidson 30 95.5 91.S 

Nashville-White's 
Creek Davidson 35 25 16.4 

Nashville~Ory Creek Davidson 30 12 ,5 7 .1 

Lewisburg Marsha 11 30 3 1.) 

Mu;freesboro Rutherford 8. 5 JO 4.)8 

Smyrna Rutherford 12 5.2 2.0 

Frank 1 in IJi 11 iamson 25 2.5 1.4 

Lebanon Wilson 32 4.7 3.2 

Source: State of Tennessee, Water Pollution Control 

The closest wastewater treatment plant to the SSC campus is the publicly 
owned treatment works in the City of Murfreesboro. 
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Figure 5.6.8-1 

EXISTING SEWAGE TREATMENT PLANTS 
TENNESSEE SSC SITE 

' -... ~ 
·' 

. ---. 
,-·-.•. 

_;. --.· 

'· .. 

... i 
/ •.-· . 

WILSON COUNTY 

------~--, 
RUlHERf()RO COUNTY 

MURFREESBOflO .. ..... - -; 

·-
,_ -

!'·j·v··.~···· . ..:... 

COLUMBIA 

N 

t 

""' 

\--
* -_, 

"tr Approximate Location of Existing Sewage Treatment Facilities 
in the Tennessee SSC Area 

"-·--

3APP5S2148875 DEIS Volume IV Appendix 5 



Affected Environments at Alternative Sites 
Tennessee 59 

5.6.8.2 Solid Waste Facilities 

Figure 5.6.8.2 shows the approximate location of the existing sanitary 
landfills in Tennessee. The existing landfill facilities, entity name, 
distance from the SSC campus, use rate, and remaining capacity are pre
sented in Table 5.6.8-2. Those facilities are in Rutherford, Bedford, 
Wilson, Davidson, and Williamson counties. 

The closest landfill would be Rutherford County landfill. This site has 
17 years of remaining life and a 200 acre landfill area. 

Industrial wastes such as oil, grease, and cutting oils would be dis
posed of at oil and grease recycling centers. 

Ta::tle 5.6.8-2 

EXISTING SANITARY LANDFILL CAPACITIES 

Facliity 

Rutherford County landfill 

Brinkley landfi 11 

(Bedford County) 

Lewisburg landfi 11 

Rutherford County landfill 
(5FI) 

Wi 1s·on County landfi 11 

Davidson County landfill 

Willi~~son County landfi 11 

Entity 

County 

Private 

City 

Private 

County 

County 

County 

Distance 

From Campus 
(Mi) 

13 

30 

29 

13 

45 

35 

38 

Source: State of Tennessee, Division cf Solid Wastes 

5.6.8.3 Hazardous Waste Disposal Facilities 

Use Rate 
(ft.C 
year) 

4 

4 

l. 5 

5 

4 

7-10 

4 

There are no hazardous waste disposal facilities in Tennessee. 

Remaining 
Capacity 

18 Mo 

5 yr 

2-3 yr 

17 yr 

3 yr 

1.5-2 yr 

8-10 yr 

Hazardous waste generators in the state presently contract with per
mitted disposal facilities in either Emelle, Alabama or Pinewood, South 
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Carolina for final disposition of their wastes. In addition, waste 
exchange and commercial recycling operations exist in Tennessee. 

5.6.8.4 Low-Level Radioactive/Mixed Waste Disposal Facilities 

There are no commercial low-level radioactive/mixed waste disposal 
facilities currently operating in Tennessee. 

In 1986, the radioactive material users in Tennessee generated 2,318 m3 

(13,469 Curies) of LLRW, as reported by the commercial waste disposal 
site operators. Utilities gen.erated 18.5% of the waste by volume. 
Industrial facilities, academic, and medical institutions generated 
80. 7%, O. 7% and O .1% of the total volume respectively. Ut i1 i ty wastes 
consisted of spent resins/fl lter sludges/evaporator bottoms (20. 68%), 
dry compressible waste/contaminated equipment (78.55%), and irradiated 
components (0.77%). These LLRW included Class A (99.4%), Class B (0.3%), 
and Cl ass C (0.3%) wastes (EG&G 1987). 
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5.6.9.l Regional Ecological Characteristics 

A. Definition of Drainage Basin and Boundaries of Ecological Resources 
Potentially Impacted 

The proposed SSC alignment is bisected by the divide between the Tennessee 
River and the Lower Cumberland River. The Tennessee River basin is located 
in the south and east and the Lower Cumberland River is located to the 
north and west (Figure 5.6.9-1). Within the area of the ring are the 
headwaters of the East Fork Stones River, the West Fork Stones River, 
and the Harpeth River (tributaries of the Lower Cumberland River). Trib
utary drainage along the north side of the Duck River between Shelbyville 
and Henry HGrton State Park are part of the Tennessee River Basin. 

B. Relationshio of Ecological Resources with Other Resources 

In addition to the proposed site's location on a divide, it is also 
situated in an area of karst topography (limestone sinkholes and caves). 
The presence of unusual plant communities such as cedar (limestone) 
glades, with relatively large numbers of endemic s~ecies, hallmark this 
site. As a result, the interrelationship between surface waters, sur
face geological structures, and ecological resources are tightly coupled, 
and exact siting of facilities is important in determining the impact of 
the SSC construction. 

C. Classification of Ecosystem Tvoes and Their Distribution 

The Tennessee site is in an area of diverse terrestrial communities 
that vary principally with soil depth and moisture. Hardwood forests 
and other deep soil communities are intermixed with shallower soil-based 
red cedar communities and shallow soil cedar glades. Small communities 
may occur around sinkholes that contain species dependent upon higher 
soil moisture conditions. Both these sinkhole-dependent and cedar glade 
communities are characterized by the possible presence of endemic, relict, 
or other unusual plant and animal species. 

Numerous freshwater aquatic communities, including small ponds, small 
streams, and small rivers, are present in the area of the SSC site. 
Some of the smaller streams in the area are subject to seasonal dryness 
in all but the deepest pools. Emergent wetlands along stream and river 
courses are not common but do occur. The number and quality of aquatic 
communities in the area are typical of Middle Tennessee, with the excep
tion of the absence of larger rivers. 

5.6.9.2 Terrestrial Ecosystem Characteristics and Dynamics 

The terrestrial ecosystems occupying the SSC site are a patchwork of 
forested, agricultural, cedar forest stands, and cedar glades. The 
distinct types are described in the following sections. 
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Figure 5.6.9-1 

RIVER BASINS OF THE TENNESSEE SSC SITE VICINITY 
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Drainages 
1, Wilson Creek 
2_ Al0l<llnder Creek 
3, Duck River 
4, Harpeth River 
5, Nelson Creek 
6, West Harpeth Creek 

7. West Fork Stones River 
a Middle Fork,Stones River 
9. Overall Creek 
1 O. Armstrong Creek 
11. East Fork Stones River 
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A. Plant Community Composition and Dynamics 

1. Forests 

The four-county area surrounding the proposed SSC site is occupied by 
three major forest types. It is estimated that 25% of the forest con
tains dense stands of red cedar (Juniperus virginiana); 58% contains 
mixed hardwood species; and 17% is covered by a mix of cedar and hard
wood (Tennessee 1987). The Tennessee Valley Authority (TVA) estimated 
in 1985 that approximately 1/3 of the four-county area was occupied by 
commercial forest. 

The Tennessee Department of Conservation has developed the following 
classification system for the terrestrial plant communities of Middle 
Tennessee (Tennessee Department of Conservation 1985). 

a. Broadleaf Forest Physiognomic Series - Mesic Broadleaf Forest 

o flackberry-oak-elm cover type 
o Sugar maple-hickory-oak cover type 
o Hackberry-shagbark hickory-ash caver type 
o Shagbark hickory-sugar maple cover type 
o Sugar maple-oak cover type. 

b. Mixed Broadleaf Physiognomic Series - Subxeric Mixed 
Broadleaf-Needleleaf Forest 

o Blue ash-red cedar cover type 
o Red cedar-white ash cover type. 

c. Limestone Cedar Glade Physiognomic Series 

o Xeric and Ephemeral Spring Herb Communities 

Annual herbs, succulents, glade moss, nostoc type 
Foliose lichen, prairie-clover, annual grasses type 
Nostoc, annuals, prairie-clover, bluet, onion type 
Prairie-clover, poverty-grass, false pennyroyal type. 

o Subxeric Glade Moss, Grass-forb Communities 

Poverty-grass, prairie-clover, ruellia type 
Glade moss, panic-grass, ruellia type 
Annual and perennial grasses and forbs, sedge, woody 
plants, lichen, moss type. 

A brief description of the seven forested.plant communities follows. 
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This hardwood community is dominated by hackberry (both Celtis laevigata 
and Celti~ occidentalis), with oaks, especially Shumard oak (Ouercus 
shumardii) and chinquapin {Quercus muehlenbergii), and elms, both American 
elm (!Jlmus _arne_ricona), and slippery elm (Ulmus rubra), being canopy 
codominznts. Thirty-one woody plant species are represented in the sub
canopy and canopy layers. The shrub and herbaceous layers of this com
munity include 80 plant species. 

Sugar Maple-Hickcry-Oak 

1his cor,imunity represents the most tnesic community encountered in Middle 
Tenn2ssee. Thirty-two woody species <.re associated with the c.'\nopy ar,d 
subcanopy. The dominant spGcies in both of the upper layers is sugar 
r;;u_ple. Codcrr:iri3.i1t iil the car.op)' !ayer ~r~ sh;;i;bark h·ickory {Cc::ru Q_\~!}::-:t) 
:=:.7·.d chinquapin os.k, b'2!8ch Cf.:::_:;)L.S..r.i![~~j_frJ ia.), tu1 iµ ~·oplar {L i~j.::>r:':'.l-.~'-~~-Jl 
~-:!J_~-r~.1-fcD:1), ;;1~-;it.:: a-2h (f_r- ~~r.-:-'~ris:_1~x;J1_) t Shu:r.ard oaki ~:id n~1r·th-ct·;-: 
((;·_j c:j~( (_Q.!Jg_(~:-Ll .. ~U~'..s.). ~:.;: ~;';t'..tb :t·d hcY-b-3.CCCUS 12:/£:rs Df t.J";-;.s Ct:':"i-
r~riity m~y contain any of the 153 diffe1·ert pla:1t sp~cies. 

Tii·~s co;-;:r:unity is d,:;mi:lated hy hackCerry~ .shZigb:;.rk hlckor.}', and ashes, 
rr~:nJrilj.t v:hite ash. It is a mesic hatdntc:nd th:tt occurs primarily 0.1 
s1n;~<::·~. The co.r:0py 0,rd s1..:bcanopy ccr.ta1n;;;d 27 plact spcci~s, and 72 
;.;._'2;Cif'.S i:\:r.? foLlr;d in the shrub ;:.;d he:rbaceo;.,is layers. This fo!~est ·~ype 
is si~ilar to ethers fo~nd in the area, but can b2 distinquished by its 
~.0r,2ra 11 y 1 cw and open charuct9r ~ Honey-1 ocust ( Gl e.QJ_ts i 1 _t_ri ?,C__:lI}_th.?_'i) 
;;nd c.sa.ge-ot·o::.nJe (fiQS:lEr~ nomifera) are cc;r:::tcn in this plant community. 
These s~ecies and other evidence indicate a disturbed hardwood com~u
nity, probably a result of cutting or grazing. 

This plant community represents the most common deciduous forest type of 
Middle Tennessee. The canopy and subcanopy layers contain 43 species, 
dominated by sugar maple and, in decreasing order of importance, 
chinquapin oak, Shumard oak, northern red oak, white oak, and post oak. 
Up to 158 species are associated with the shrub and herbaceous layers. 

Shagbark Hickory-Sugar Maple 

Shagbark hickory and sugar maple together are the dominant species of 
this community. Thirty-three woody species are present in the canopy 
and subcanopy. The shrub and herbaceous layers contain up to 104 
species. This community is believed to represent a transition from the 
glade forests dominated by red cedar to the more mesic hardwood forest. 
With increasing soil accumulation or suppression of grazing, shade
intolerant red cedar will be gradually replaced by several of the 
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hardwood species, such as Shumard oak, shagbark hickory, ashes, and 
elms, which are present in lesser proportions in the red cedar-dominated 
glade forest. 

Red Cedar-White Ash 

Red cedar (Juniperus virginiana) is the dominant species of this community 
with white ash being a codominant in the canopy. Other important canopy 
species are shagbark hickory, chinquapin oak, and Shumard oak. Thirty 
woody species are reported in the canopy and subcanopy. This is the 
typical cedar glade forest that first develops in the larger fissures of 
limestone bedrock and surrounds or is surrounded by the open herbaceous 
cedar glade communities. The shrub and herbaceous layers of these forest 
communities are composed of 103 plant species. A noteworthy feature of 
this community is the high cover of mosses and lichens on the rocks and 
soil. This community has the highest percent cover value of any of the 
plant communities in the area. 

Blue Ash-Red Cedar 

Together blue ash and red cedar compose almost 65% of this community. 
Only 17 species are found in the canopy and subcanopy of this relatively 
depauperate community. The shrub and herbaceous layers may contain up 
to 68 species. This community is a variant of the typical glade com
munity dominated by red cedar and described above. 

2. Wetlands 

In general, wetlands are less common in Middle Tennessee than in nearby 
western areas. While less common, these wetlands still play important 
roles for the ecological resources of the area. The most frequently 
occurring types of wetland are all palustrine and range from forested 
wetlands, to shrub wetlands, to emergent wetlands. Forested and shrub 
wetlands are associated with many reaches of perennial streams throughout 
the area. Emergent wetlands are most commonly limited in size and asso
ciated with pond margins. 

Wetlands in the area of the SSC are primarily associated with the upper 
watersheds of tributaries of the Duck River, including Plum Branch, 
Spring Creek, Cove Branch, Overall Creek, Nelson Creek, and the Harpeth 
River. Other wetlands are associated with North Fork Creek, several trib
utaries of the Stones River, and Armstrong Branch. 

3. Agricultural Communities 

Historically the four-county area encompassing the SSC site was supported 
by an agricultural economy, although the importance of agriculture to 
the economy has lessened in recent decades. Crop production in the area 
is diversified. Major crops include soybeans, wheat, corn, and sorghum. 
However, none of the four counties is a leader in the production of these 
crops. Total acreage, yield per acre, and total production of major 
crops in the four counties area for 1986 are summarized in Table 5.6.9-1. 
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Table 5.6.9-1 

AGRICULTURAL CROP SUMMARY 
FOR FOUR-COUNTY AREA OF TENNESSEE (1986) 

Acres 

35,500 
31,600 
51,000 
10,200 

Yield/AC/AV 

27 
25 
52 
52 

Production {Bu) 

950,000 
465,000 

1,890,000 
326,000 

Source: Tennessee Agricultural Statistics 1987. 

In general, the acreage of soybeans and wheat are declining while the 
acreage of corn and sorghum are increasing. 

Commercial forest land occupies approximately 32% (433,200 acres) of the 
four-county area surrounding the proposed SSC site. More than 95% of 
this land is in independent private ownership and occurs as small wood
lots of less than 100 acres. Oak-hickory is the dominant forest type, 
averaging 63% of the forested area, while eastern red cedar dominates 
22%. Principal commercial species include red oaks, hickories, and 
eastern red cedar, with yellow poplar, elm, beech, and hackberry also 
harvested. Most of the timber in the area is of poor quality because of 
the shallow, draughty soils with frequent rock outcropping common to the 
area. Thus, typically only the highest quality trees are harvested. 

This four-county area is among the leading regions in Tennessee in the 
production of cattle, calves, beef cows, and milk cows; animals for which 
Tennessee's production ranks high among the other states. Additional 
species in production, although of lesser importance are swine, sheep, 
poultry, and other livestock. 

B. Animal Community Composition and Dynamics 

No significant migratory pathways for animals are known to cross the SSC 
alignment. Because of the topography of the region, the most signifi
cant avian migration corridor in the vicinity is to the east along the 
Cumberland Plateau escarpment. Raptors use the updrafts created by these 
linear ridges. Bald eagles, peregrine falcons, and sandhill cranes may 
also use this pathway east of the proposed SSC ring. It is likely that 
forested areas throughout the SSC area are used for foraging by flocks 
of small songbirds during migration, as they do throughout the region 
during spring and fall migration. 
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Important waterfowl species of the region include Canada goose, wood 
duck, blue-winged teal, and mallard. These species depend on shallow 
open water, larger wooded streams, or swamp habitats in association with 
agricultural fields. 

Upland game birds of the region are wild turkey, bobwhite, and mourning 
dove. The wild turkey requires forested areas, especially mast-producing 
forests interspersed with open land use such as pasture, agricultural 
fields, or orchards. This species has a home range of 4 to 5 mi 2 • The 
bobwhite is present in open, early successional habitats. Nesting occurs 
in undisturbed areas where grass grows long and thick. Mourning doves 
are seasona 1 ly migratory and have a 1 ong hi story of mixing we 11 with 
many of man's activities. 

Major game mammals of the region include eastern cottontail, gray arid 
fox squirrels, and whitetail deer. All are abundant and are relatively 
insensitive to low-level activities by man. 

Caves in the vicinity of the SSC alignment serve as home to a number of 
obligate cave-dwelling animal species as well as scme species making 
part-time use of the caves, such as bats. Because such habitats are 
extremely limited, many of these species are listed as threatened or 
endangered, e.g., blind cave salamander. These protected populations 
are discussed with other threatened and endangered species in Section 
5.6.9.5. 

C. Ecosystem Level Processes 

Middle Tennessee is a productive collage of old field successional 
habitats, forests, and streams. The nutrient cycles of these systems 
are highly coupled between soil, plants, and microorganisms, especially 
symbiotic microbes or mycorrhizae. These symbiotic relationships sup
port rapid soil stabilization and rapid revegetation of cleared areas. 

However, long-term productivity of these systems is largely dependent 
upon maintenance of soils. Consequently, erosive processes are detri
mental to terrestrial system stability and reclamation efforts and 
provide a significant source of aquatic system pollutants as well. 

5.6.9.3 Aquatic Ecosystems 

Aquatic habitats in the area of the proposed site co~sist primarily of 
small streams and ponds. Commercial harvesting of either fish or mussels 
is unlikely. However, several of the streams in the area support a sport 
fishery, such as the smallmouth bass in Stones River. 

The aquatic flora and fauna of the region are not well studied. However, 
some information suggests that generally good water quality and habitat 
conditions do support a healthy aquatic population, although somewhat 
lacking in diversity. In general, the streams in the vicinity of the 
SSC contain invertebrate populations, including intolerant species (e.g., 
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Plecoptera, Ephemeroptera, and Trichoptera) in reaches of continuous 
flow. The more mainstream segments normally support typical lotic, warm 
water fisheries (Table 5.6.9-2). 

Most streams in the area share the same limiting factor to their ecology: 
wide ranges of flow with zero flow conditions common during dry seasons 
in the sma.11 order segments with resulting low oxygen availability. 
During low-flow conditions, nutrients from nonpoint sources associated 
with agricultural land use can lead to localized eutrophic instream· 
conditions. (Baker 1988) 

Table 5.6.9-2 

FISHERIES IN STREAHS IN SSC VICINITY 

'tl.F. Stones 
Family Species Conman Name H.arpeth River River Other Streams* 

Cyprinida-e 

Ca(!l!ost~ anoma1um CCJT1110n stoneroller x x x 
Cyprinus carplo Carp x x x 
Hybopsis ~mblops bigeye chub 
NotroDis sp. Shtner x x x 
Notroois ardens Rosef1n shiner x x 
Notropis boops B1geye shiner x x 
Notrop1s ~hrysocephalus CO'llT'On shiner 
NotrO(!'ls gornut i~ x x 
Notrop1s galacturus Whitetail sh1ner x x 
Notroois lirus Mountain shiner • P1mephales notatus Bluntnose minnow x x 
Semotilus atromaculaty§ Creek chub 

Lepisesteidae 

lepi§osteus osseys Longnose gar x 
Ictalur1dae 

Icataluris sp. Catfish x 
Ictalur1s ~unctatu~ Channel catfish x 

Catostorn1dae 

H~entelium nigrtcan§ Northern hogsucker x x 
Min~trema rnelanoes Spotted sucker x x 
Erim~zon oblangus Greek chubsucker x 
Moxostana er~thryrl.ITI Golden redhorse 
Moxostoma sp. Redhorse sucker x 

Percidae 

Perclna caer~es Logperch x x 
Percina sp. Darter x x 
Etheostoma ~a~ruleum x 
Etheostoma camurlJ'fl x 
Etheostoma blenoides x 
Etheostoma simotert.n1 x 
Eth~ostoma. sgyamiC~§ Spottai 1 darter x 
Etheostoma flabellar§ Fanta t 1 darter x 
Etheostoma str1atulum Striated darter x 
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Table 5.5.9-2 (Cont) 

FISHERIES IN STREAMS IN SSC VICINITY 

W.F. Stories 
Family Species Comnon Harrie 1-!..arpeth River River Other Strecms* 

Sciaenidae 

AQlodinotus grynniens Orum x 

Cottidae 

Cott us_ c.:;:rol inae Banded sculpin x x 

Clupeidae· 

Oorosoma cetiedianum Gizzard shad x x 
Oorosoma getene11se Threadfin shad x 

Centrarchidae 

be12omis macrochiq;.s Bluegill sunfish x x x 
hf!gomis c~anellus Green sunfish x x x 
lepomis megalotis L0ngear sunfish x x x 
~~microlophus Redear sunfish x x 
Ambloplites rune§._tris Roc.:kbass x x 
Microgterus ounctulatus spotted bass x x x 
MicroQterus sa lmoides Largemouth bass x x 
Microgterus dolomieui Sma l lmouth bass x x 
Chaenobr~ttus gulosus Warmouth 
lepomi s gu losus Warmouth x 

Atherinidae 

_!:abidesthes sicculus Brook silverside x 
Poeci 1 i idae 

Gambusia aff1nis Mcsquitofish x 
Labidesthes 2icculu;;; Brook silverside x 

Amblyospsidae 

Fundulus notatys Blackstripe topminnow x 

*Fa 11 Creek, North fork Creek, Wilson Creek, Spring Creek, and/or Caney Creek. 

Source: Baker 1988. 
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5.6.9.4 Economically, Recreationally, and Culturally Important Species 

Several farms in the SSC area are dedicated to raising and training 
Tennessee Walking Horses .. The number, quality, and value of this re
source is not known at this time. Because of its relative importance to 
"horse fanciers," however, these horse farms are acknowledged as 
culturally important. 

No oiher economically, recreationally, or culturally important species 
are known to be present in this area. 

5.6.9.5 Threatened and Endanaered Species 

A. Federally Listed and Candidate Species 

The U.S. Fish and Wildlife Service has listed the following species under 
its jurisdiction as possibly being in the vicinity of the proposed SSC 
alignment: 

I. Listed Species 

o Tennessee purple coneflower - Echineacea tennesseensis 
o Gray bat - Myotls qrisescens 
o Indiana bat - Myotis sodalis 
o Tan riffle shell mussel - Epioblasma walkeri 
o Birdwing pearly mussel - Conradilla caelata 
o Cumberland monkeyface pearly mussel - Quadula intennedia 
o Bald eagle - Haliaeetus leucocephalus 
o Peregrine falcon - Falco perearinus 

2. Status Review Species. 

o Sandwort - Arenaria fontinalis 
o Tennessee milk-vetch - Astraqalus tennesseensis 
o Gattinger's lobelia - Lobelia apoendiculata var. aattinaeri 
o Tennessee glade cress - Lea11enworthia exi.qya var. exiqua 
o Leafy prairie-clover - Dalea foliosa 
o Cumberland rosinweed - Dilphium brachiatum 
<> Limestone fame flower - Ta 1 unum ca lcari cum 
o Snow wreath - Neviusia alabamensis 
o Stone's River bladderpod - Lesguerella stonensis 
o Cleft phlox - Ph.lox bifida var. stellaria 
o Large rock cress - Arabis perstellata var . .i!.!!!ll.lA 
o Eastern blue star - Amsonfa tabernaem<>ntana var. gatttngeri 
<> Water stltchwort - Arenarfa stitchWDrt 
o Tennessee cave salamand.er - Gcyrinophilus pallellCus 
o Hellbender - Cryptobranchus alleganiensts 
o Coppercheek darter - Etheostoma aayal} 

Listed sp_ecies are under the statutory p_rotection of the Endangered 
Species Act. Status Revieit sp_ecies are not legally protected at this 
time, but are being considered for listing in the future. 
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8. State-Protected Sm;_cie2 

A review of the Tennessee Natural Heritage Project's database (1987) 
indicates the possible presence of a number of species listed as 
threatened or endangered by th~ Sta.t~ cf Tennessee. In Tenr,essee, spe
cies status is d~termined by two agencies, the Tennessee Wlildlifc 
Resources Agency and the Heritage Program of the Tennessee DepartTent of 
Conservation. The list and status of the species ·1 isted by the st1t2 
are presented in Table 5.6.9-3. 

5.6.9.6 !Jnigue Ecosystems and Commun-1ties Potenti.1lly Affected 

A. Statutorily Protected Areas 

No statutorily protected areas are known to occur within the co1lider 
ring alignment. This includes such areas as wilderness, wild or scenic 
rivers, wildlife refuges, and state or federal parks or forests. State; 
prctected lands, such as Cedars of Lebanon State: ~ta,~k, a.re nearby. 

B. Remnant Communities. Virgin Stands~'!_(j__Unigu~_l\_ssR•lJ_!2hg_(L~ 

Many of the Threatened and Endanger~d Species under protection by either 
state or federal law in this area are found in or are associated with 
cedar glad?. communities. Cedar glades are the ;nost distinctive bolanical 
resource of the area, occupying flat limestone outcrops in natural open
ings in the cedar or cedar-hardwood forests. These openings may rang.:; 
from several square yards to several acres in size. Cedar glades are 
characterized by assemblages of particular plant species, some of which 
occur only in cedar glades (endemic). Bridges and Orzell (1986) esti
mate that there are 16 endemic or near endemic plant species associated 
with cedar glades in Middle Tennessee. These species are reported to 
represent approximately 6% of the native flora of the area. .~mong the 
cedar glade endemics are: 

o Glade cress (Leavenworthia exigua var. exigua) 
o Necklace glade cress (Leavenworthia torulosa) 
o Limestone fameflower (Talinum calcaricum) 
o Leafy prairie clover (Dalea foliosa). 

Cedar glade plant communities are relatively common in the general area 
of the proposed SSC alignment. 

C. Marginal Range Associations and Transition Zones 

Middle Tennessee, the site of the proposed SSC alignment, is characterized 
by many diverse types of habitats. As a result, there are numerous trans
itional areas. Rock outcropping and cedar glades are intermixed with 
pasture lands, croplands, and forests. The relatively large number of 
bird and small mammal species present in the area is in part a result of 
this diversity and variability. Additionally, the site traverses a divide 
between the Tennessee River and the Lower Cumberland River. These two 
basins, while somewhat similar, do have differences in average rainfall 
and in general terrain. 
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Table 5.6.9-3 

TENNESSEE THREATENED AND ENDANGERED 
SPECIES IN SSC VICINITY 

SPECIES 

Glade onion (Al1lur.i ste1latum) 

Carolina ane:J'IOne (Anemone caroliana) 
Te:1nessee milk-vetch (Astragalus tennesseesis) 
S.::_r:ci·;;ort {Are,iari::• for:tinalis) 

Gr·.)•Jrd p L,m (fu>~r-:i:ia l~ n..:. ~ 
Le~fy pr;:;.'1rie c1over (fie1ea f:Jlios~J 

1,,''i'te ::-,,~c.i;ie-;::lover {Dal"i.£ E~~n.£J_j.§.) 

Frc.·iri2 c~::::'..ir~r (.Qglea, purr.;_J_rg) 

;;·:::::..'2 C•'-:0.~3 i~'..'l.~~~-21.:._t .. it~ t_\j_~:~ v,;;r. f'_;:~-:d) 

:·:.c~k ·:2c>~ ;;1?.Je cr2ss (~~~.22.·~bi?. i'"'!-'ulo_=?_fl.) 

D-.:c.i<. ~~i\'2l" bi::i.ddeq;vd {Les1Je<e:-_ell..s! 212-~_i;_L~) 

:)-~o:·t~> b 1cdC2: Jod (Les::iuere 11a gjg_Q..Q.g) 

SL·o:-,r;;s RlvEr bladderpod (J,._~sg.'.o~"~i@ ,rJ:.2.:'J5..Sis) 

T2;:n~ssc-:e cc,1efl0w2r {.Eshina~~ te,"!re<;:~2nsis) 

E·;e;lv:Jius (f'!'2~:1.Ltl-2. Ltl~) 
i-1j:sr; 1":-:·i \'.'.-r11rirc.~e (02.1c_!:he:--a rnis~ur~S.!l~i§J 

s,-,-tcin;;er's ic:>el ia (1_:-;bel.~ ao~~!& 'lldf. gattin __ qBri} 

Sn·J.1 wreath (L'.~'d_usia 9-!2..9.£IT'~!ll.i2.) 
Fa 1se gr~,·1e 11 ( 'Jnosrr.od_i um subsetosrnr.) 

s~ 1 ~:--,2yb211 {_ir:.~oer:olir!::Q!l ~) 

L i:r~stu.-ie farrit:flotJ".!f (Tu 1i1;wm ca lcaricu:,;} 

H~.ter speeck1ell (Y.~o~ica ~~) 

81azin9 stGr (Liatris fylindracea) 
Ca.nada lily (Lili !ill! canadense) 

Cleft phlox (PhlQ::; bifida stell3ria) 
Hairy fimlJr1stylis (Fimbristylus pubeT'Ula) 

Narrow-leaved umbrella-wort (Mirabilis albida) 
Pope's sand-parsley (A!1111oselinum pooei) 

Prairie dock (Si lch1um pin~atifidum) 

Tennessee cc.ve salamander (Gvrinophilus palleucus) 

Hellbender (Cr~'ptobranchus alleganiensi§.) 
Bald eagle (Haliaeetus leucoceohalus} 
Peregrine falcon (Falco peregrinus} 
Bewick's wren (Thryomanes bewickii) 
Grasshopper sparrow (Arrmodramus savannar~m) 
Gray bat (Myotis grisescens) 
indiana bat (Myotis sodalis) 

Birdwing pearly l'fRJssel {Contadilla caelata) 
Cumberland monkeyface pearly mussel (Quadrula intermedia) 
Coppercheek darter (Etheostoma aguali) 

STATUS 

Enda:ii:;ered 
Endangered 
Endangered 
f:)ic!£t;•ge.-eJ 

£r1dange:·ed 

£ndang8r2d 
(rdc.r;r;2rc::l 

£t".:h~1gere-j 

fh:ec te. •r:tJ 

l:lJ£'.Ot2n'::d 

rr.reat8ne,:! 

£nGar.gered 

£nUa.'1gered 
£:ldar:ger2::l 

£ndan9ercd 
lhreatened 
1'hreatened 

£ndangered 

lhreatened 
fhreateried 

(ndan;ered 
fndangercd 

Threatened 

lhreate:ied 
fhreatened 
1hreatened 
1hreatened 
Threatened 
Threatened 

In need of management 
Endangered 
fndangered 
Threatened 
Threatened 
tndangered 
Endangered 
Endangered 
Endangered 
lhreatened 
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5.6.10 Land Resources 

5.6.10.l Regional Setting 

A. Jurisdictional Setting 

The proposed Tennessee site is located approximately 15 mi south of 
Nashville in an area bounded by Murfreesboro on the north, Chapel Hill 
and Shelbyville on the south, covering incorporated portions of northern 
Bedford County, northeastern Marshall County, southern Rutherford 
County, and southeastern Williamson County (See Figure 6.1.10-1). The 
county seats of each jurisdiction and the year of respective 
establishment are as follows: Shelbyville, Bedford County (1807), 
Lewisburg, Marshall County (1836), Murfreesboro, Rutherford County 
(1803), and Franklin, Williamson County (1799) (Crutchfield 1986). The 
area of each jurisdiction (Crutchfield 1986) is. listed below: 

County Area (mi2) 

Bedford 
Marsha 11 
Rutherford 
Williamson 

475 
376 
624 
584 

Total 2,059 

The SSC project is situated in areas that are represented by the 
following federal, state, and local elected officials (State of 
Tennessee !987): 

o United State Senate 
Albert Gore, Jr. 
James R. Sasser 

o United States House of Representatives 
James Hayes Shofner Cooper, 4th District 
Barton Jennings Gordon, 6th District 

o State Senate 
John R. Rucker, 16th District 
William A. Richardson, Jr., 23rd District 

o State House of Reoresentatives 
John T. Bragg, 48th District 
Fred R. Hobb, 49th District 
Clarence W. Phillips, 62nd District 
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Figure 5.6.10-1 
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o Bedford County Board of Suoervi sors 

o Marsh a 11 County Board of Supervisors 

o Rutherford County Board of Supervisors 

o W i 11 i arnson County Board of Suoervi sor.2 

B. Ownership Patterns 

Land o~nership in the SSC project four-county area is predominantly 
private, with scattered parcels under some form of federal, state, or 
iocal •;:;\;2rnrncr.t own~rshiµ, which includes the U.S. Army Corps of 
Engi~czrs J. Percy Priest Lake. This land ownership pattern is 
consistent with ownership patterns of middle Tennessee. 

C. Historic Land Uses 

The growth of middle Tennessee is linked intimltely to its geologic 
setting. The SSC project site area is situated toward the edge of the 
Nashville Basin of the Interior Low Plateau physiographic province 
(Fenneman 1938). The project site area is located near what is termed 
the Highland Rim which, in Itself, has elevations of several hundred 
feet. As such, the SSC project site area has a surface terrain that 
features numerous knobs and hll ls, underlain by a near-surface bedrock 
of relatively soluble limestone. As a result, the area is characterized, 
in part, by having thin soils and an underground that includes a number 
of karst features, such as caves, sinkholes, and disappearing streams 
(Miller 1977). Given these conditions, natural limits are placed on 
development that affect building location and layout, as well as site 
densities, because of constraints imposed by septic tank field limita
tions (Colvert 1988). Settlement patterr.s in the area are, by neces
sity, dispersed and not always directly related to drainage patterns. 
Agriculture has been the historic economic base of the region, with 
Murfreesboro, the former state capital (1819-1825), being the p>imary 
~rban center for the :-2gi on (City of Murfreesboro 1987). 

D. Existing_J,and Use Plans Policies. and Controls 

Land use planning in middle Tennessee is conducted at the state, re
gional, and local levels of government; the local level includes not 
only county-level activities, but also municipalities (Waller 1988). 
Land use planning at the state level is conducted primarily by the 
Department of Econcmi c and Co:r:muni ty Development, Loe a 1 Planning 
Assistance Office. Activities conducted include providing localities 
with technical assistance in the preparation of local comprehensive 
plans and land use controls. 

Land use planning at the regional level is conducted by state-mandated 
multicounty planning and development districts, whose purpose Is to 
provide intergovernmental coordination on multljurisdictional programs 
or projects. These development districts are also empowered to develop 
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regional development ~lan&, including land use p<>licies. The-se plans 
are advis<>ry fn natur.e> .sin.ce state statutes prooibit t~sl!" districts 
from implementing land use coritrols. Thadevelopuient district created 
for. the mfcfdle portion of the state was :the Mio-Cumberland Council of 
Govern- mentS and Development District (MCCOG/DD), whose 1967 charter 
member governments included !till i amson ~ty .and the cities o,f 
·Murfreest>ar() and Smyr.na. CM.id~.tlllJlbet'.l<i!lA· '411Jlcic.1 .o.r;~v~r11111ents and 
Development .D'Htric;t 1987'}" ·. Memblµ' gOM~rrimei\ts ~re adde<l over the 
years to incTud'e, among oth~rs, ~utl\erf)iFcr CourJ:tY; ·.·•In . resPOJ1~ to; the 
area's recent• rapid development, it11;ts determined•that the origi na 1 
charter .of the organizationru,ie<ledtC> .. ~.clarifte<l•.amibroadefle.d to 
include .the power of review over private delielopmell,t p.ro.jects t.hat have 
regional development implications (.Edwards 19~) .. State legislation was 
pas~~d .. in 1987.that.createli•ttte,Greatet~aslwil}e ~~\Ollal Coul)Cil out 
of the .MtCUG/Dll (Tennessee. Codi!'. An~ota,ted., Title. 64; Chapter 1, Part 9, 
19,87) .• >Tbe Greater .N'asbvil le RegJonal Council jncludes 13 counties and 

· 49. incorp<>rated'muntcipal ities .and metropolitan· .. goverlll'lle!}ts. Major 
activities .include: administration of programs for the aging; economic 
and community dev.elopment; .. Small>BusinessA~111,ir;iistrati!m loan fund man
agement, tl:tn>ugh ··us Mict~cumberland Development Corporation; regional 
plan11ing; ·and job. training pai-toersbip program adntinistra,ticm (Kid
Cumberl'and t'oµncil !lf.~overnmen·ts and Deve.lopJie11t District· 1981}. 
Regi()nal planning activities include~ researcfl; planllling efforts related 
to water .. Quality; soli:dwastecmanagement •. cootd\11ati11a of development 
standards,·urban transportatfon !>Tanning, proposed Interstate-840 plan
ning; technical ass istan9e~ • r.egio11~l. datil center. t1(forll!at ion manag~nt; 
and state a:nd Iocat pt.<ijet;,t :reJ1fe~~lf•ll.(t~~\lnihejJaRcf, c1>11n~H :of· ~o.vernments 
and Development Distrfcf. .:l9B71~ · · . > > ...•.• · · .: J · 
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o The general location and extent of public utilities and termi
nals, whether publicly or privately owned, for power, light, 
heat, sanitation, transportation,, communication, water, and other 
purposes. 

o The removal, relocation, extension, widening, narrowing, 
vacating, abandor.ment or change of use of existing public ways, 
grounds, open spaces, buildings, properties, utilities or 
terminals. 

o The general character, location and extent of community centers, 
town sites or housing developments. 

o The location and extent of forests, agricultural areas, and open 
development areas for the purpose of conservation, food and water 
supply and, sanitary and drainage facilities for the protection 
of urban development. 

o A land classification and utilization program. 

o A zoning plan for regulation of the height, area, bulk, location 
and uses of buildings; distribution of population; and uses of 
land for trade, industry, habitation, recreation, agriculture, 
forestry, soil and water conservation, and other purposes. 

Plans developed by regional or municipal planning commissions are 
advisory in nature and are certified to the legislative body as adopted 
by the planning commission (Waller 1988). When a plan has been adopted 
and certified by the planning commission, mandatory referral of public 
construction projects to the planning commission for review and approval 
is required of all local governmental agencies (Waller 1988). 

To date, approximately two-thirds of Tennessee's 95 counties and three
fourths of the 336 municipalities have established and maintain active 
planning programs and planning commissions (Waller 1938). Both Ruther
ford and Williamson Counties are currently revising their Comprehensive 
Plans and have zoning 6rdinances and/or subdivision regulations in 
place; Bedford and Marshall Counties are actively preparing land use 
plans and, will subsequently enact zoning ordinances (Waller 1988). 
Municipalities, such as the City of Murfreesboro (1987, 1984), Smyrna 
(1977, 1979, 1986), Lavergne (1976), and Shelbysville (196g) have plans 
and/or zoning ordinances in effect. 

E. Existing Land Use 

Existing land use in Middle Tennessee continues to build on the area's 
historically developed land use patterns. Agriculture is still the 
dominant land use activity in the proposed SSC project four-county area. 
As a result, existing land uses are predominantly rural residential, 
rural farm, and rural open space Waller (1988). Eagleville, located on 
the western interior edge of the collider arc region is the only incorp
orated locality (Waller 1988). It serves its community of approximately 
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~00 pe ~ e with a small co~mercial core and has r2cently devalo~ed a 
~~~11 n t1strial park (Waller 1988). T~ere are· c~t-hsr small ~crcssroadn 
csm~un ~ es that dJt the interi~r of the collider arc region, wh~se 
fcca'l pc nts ·include €·it.her a cc:nrnercia1 center~ chur-ch, school, er 
ether co:r::r:unit,y feature (Waller 1908). 

Eastern R11therford County, particularly along Interstate-24, continues 
ta be the most intensely developed, considering the location of tl1e 
3, 600-ernp l oye~ Nissan Manufacturing Pl ant 'in Smyrna with its att2ndant 
satellite residential and commercial developments (Rutherford County 
Industrial Development Council 1937j. New developments are occurring as 
either suburban in-fill projects from Nashville to Murfreesboro er as 
extensions to the urbanized fringe, heading south along State Raute 
231/10 towards Christiana. 

F. Future Planned Land Uses 

Middle Tennessee is expected to continue to grow rapidly, as the full 
potential of the area is realized in response to the following major 
development projects, either recently built and on-line or under con

·struction: the Nissan Manufacturing Plant, including the new expansion, 
in Smyrna, the American Airlines Hub Operation in Nashville, and the 
General Motors Saturn Plant, scheduled for completion in 1993, in Spring 
Hi 11 (Wa 11 er 1988). The saturn pl ant could emp ly 1, 800 to 5, 000 workers 
when fully built (Colvert 1988). In addition, there are tentative plans 
to relocate the Tennessee National Council to the site of the former 
U.S. Air Force Base at Smyrna (Colvert 1988). The counties most affected 
by these developments include Rutherford, Nashville-Davidson, and Wil
liamson and Maury, respectively. Comprehensive plans are being revised 
to accommodate this growth amid development constraints .imposed by the 
natural setting and each government's ability to finance the necessary 
physical infrastructure and attendant community services needed to sup-· 
port an increased population. 

G. Community Values/Attitudes Toward Development 

There is a strong development ethic that prevails at all levels of gov
ernment, as evidenced by the rapidly changing character of Middle 
Tennessee. This ethic is expressed in a variety of ways, where prag
matic solutions to problems are sought. The expressed goals of the 
Greater Nashville Regional Council as listed below (Mid-Cumberland Coun
cil of Governments and Development District n.d.), best summarize this 
planning orientation: 

o Coordinate activities within the region to ensure that 
compatible systems develop and to eliminate costly duplication 
of projects and services. 

o Provide the latest management tools, research data, and infor
mation to local officials to enable them to make the best 
decisions for their jurisdictions. 
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o Promote the region as an attractive place to live, work, and 
play. 

o Develop jobs for the labor force. 

o Assist local governments in seeking federal, state, or 
private funding and in administering such funding. 

o Promote tourism. 

o Enhance the quality of life in the most beautiful section of 
Tennessee. 

o Respond to the specific needs of the member governments. 

5.6.10.2 Local Setting 

A. Project Level 

The proposed SSC project site is located in portions of southern Ruther
ford County, northern Bedford County, northeastern Marshall County, and 
southeastern Williamson County on lands that are unincorporated (see 
Figure 5.6.10-1). The SSC project site, including the interior of the 
collider arc region contains no federal parklands, such as national 
parks, monuments, preserves, rivers, scenic or historic trails, historic 
sites, recreation areas, and parkways. It should be noted, however, 
that the 351-acre Stones River National Battleground and cemetery com
memorating the 1862-1863 civil war Battle of Stones River and its Federal 
dead is located in the City of Murfreesboro. There are also no federal 
or state-designated wilderness areas or wild and scenic rivers located 
in the SSC project site. 

The project study area is almost exclusively rural in nature, with land 
use patterns in the interior of the collider arc region being limited to 
a few types and arrayed in a fairly broad pattern. The western portion 
of the site has more wooded, rolling terrain contained in larger farm 
units, and is, therefore, less developed than the eastern side. A set
tlement pattern based on either a linear axis or a crossroad network is 
prevalent, with the greatest variety of land uses occurring along either 
U.S. Highway 231/10 on the east and State Route Alternate 31 on the west. 
Examples of such development on the eastern edge of the collider arc 
region, listed from Murfreesboro south to Highway 82, include several 
automotive salvage/maintenance-storage yards, a large rock and gravel 
quarry operation, an open-air market, several new residential develop
ments, the Christiana Elementary School, and several Tennessee walking 
horse farms. Examples of development on the western edge of the col
lider arc region, include the following com-munities listed from north 
to south: Kirkland, College Grove, Holts Corner, and Chapel Hill. Sev
eral industrial and manufacturing firms are located along this corridor. 
Other significant land uses in the collider arc region include the 
1,500-acre Bill Rice Ranch, a private religious-affiliated educational 
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complex for deaf children in the north along State Route 96 (Mid
Cumberland Council of Governments and Development District 1982}, 
several commercial broiler chicken facilities, and Tennessee walking 
horse farms in the south in the vicinity of Deason. 

Recreational resources in the SSC project study area include a variety 
of facilities. Regional scale attractions include the 7,050-acre J. 
Percy Priest Lake northeast of Smyrna and the associated 11,264-acre 
state-managed Percy Priest Wilen ife Manageme~t Area, where water
ariented recreational activities as well as hiking and nature study 
opportunities are available. Other important state-managed recreationzl 
hc1liti2s include the Henry Horton State Resort Park located south of 
Chapel Hill. This facility is the former estate of Tennessee's 36th 
governor, Henry J. Horton, and is noted for its 13-hole charr.pionship 
go1f course, convention, and Feetin3 facilities, a 72-room i~n. 90 car1p
sit0s, cab·ir:s, and other recreational amenities. The SSC ;:ruject study 
1rea als0 ir.clud2s 3 n:Jn:ber of rr;urricipal a;·,d pri·Jate rc-:::reat-ionul faci1-
ities. A noteworthy example is the City of ~!urfreesboro 12S-acre C1d 
Fart Park, which contains the c~vil war-Era, Fortress RJsocrans, the 
largest and most elaborate earthworks ~crtificatior evef· bu~lt in thls 
country. Portions of the fort are still intact (City of MurfreBsboro 
1987). 

A noteworthy natural recreational res~urce in the interior of the col
lider arc region is Snail Shell cave, located approximately two n1i north 
of Rockvale. This particular cave is the largest underground cavern in 
cne of the most extensive known cava syste~s in Tennessee (Barr 1972). 
Snail Shell cave together with Echo cave and Nanna cave forms a vast 
underground complex of which B mi of passages have been explored and 
mapped. Large underground lakes are present, the largest of which holds 
1.0 to 2.5 million gallons of water. 

Community values and attitudes towaY-d the SSC project are favorable, 
given the relatively few number of lett2rs received from the public as 
part of the DOE public scoping process (see Volume III: Methodology for 
Site Selection). Of the 72 letters received by the DOE as of mid-May, 
1988, 60 letters were in favor of the project; eight letters offered no 
opinion about the project; and four letters were opposed to the project. 
The types of issues raised in these letters included impacts to the 
educational system, labor supply changes, and road and congestion 
problems. 

B. Facility Level 

Table 5.6.10-1 presents land use data for each of the major SSC project 
facilities. This includes information on county locations, ownership, 
existing zoning designations, existing land use, and future planned land 
use. Narrative descriptions follow. 
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Table 5.2.10-l presents in summary details of major SSC project 
facilities according to county location, ownership patterns, existing 
zones, existing land use, and future planned land use. Discussions of 
each major facility are given in the following paragraph subsections. 

1. SSC Project Near Cluster Quadrant 

The near cluster quadrant is located in unincorporated Rutherford 
County, which is generally of a rural character. Land use consists 
mainly of agricultural cropland and pasture, forested land, rural resi
dences, and open space. Large areas of prime farmland are concentrated 
in the central and eastern areas. Several roadways and drainages cross 
the area, including the Florida short route (U. S. Route 231), state 
routes 96 and 99, Overall Creek, and the West Fork Stones River. The 
Louisiana and Nashville rail line also crosses the quadrant, and rural/ 
farm residences are lightly scattered along minor roadways. The resi
dential community of Christiana Is Intersected on the northern edge, 
including two cemeteries and an elementary school. A small number of 
schaols, churches, and cemeteries as well as additional residences, are 
found within l,000 ft of the site area. Excluding transportation right
of-ways, the land is privately owned and is zoned R-15 (Residential-15) 
for agricultural/rural residential use under the jurisdiction of 
Rutherford County. County land use plans propose no change while allow
ing for some rural residential growth. 

a. Campus Area A 

Campus area A consists of agricu1tural cropland and pasture, with a major
ity of its southern half covered in forest. Minor roadways intersect on 
the northeastern corner, and very few residences are located on the 
site. A few small lakes are encountered and approximately 303 of the 
area is designated as prime farmland, mostly in the north. The area is 
zoned R-15 (Residential-15) and land use plans propose no change in use. 

b. Injector Area B 

Injector area B is bisected by State Route 99, and land use is a mix of 
cropland, pasture, forested land and rural open space, with a number of 
farm residences found along Route 99. A few residences are located along 
minor roads in other parts of the area. A majority of the site is desig
nated as prime farmland and zoned R-15 (Residential-IS). County land 
use plans propose no change in use. 

c. Future Expansion Area C 

~uture expansion area C consists mainly of agricultural use in pasture 
and cropland. Forested land is found in large patches on the east and 
west corners, and the Armstrong Valley Road runs north/south through the 
central agricultural areas. Farm residences are found along this road 
and a few other minor roadways and a small cemetery is located at the 
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Source: 
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Table 5.6.10-1 

SSC PROJECT TENNESSEE SITE FACILITY 
DESCRIPTION: LAND USE DATA 

Futu•e 
County 0..vnership Existing Existing Planned 
location Fat terns Zoning Land Use Land Use 

Ri_;the~fard tri't.rte R+lS Agr S<:.~'e 
R~tf-:t-rford Privat·~ R-15 Agr/rura l s.~"·~ 
KLiti~crfcrr:I Privat~ R-15 A<Jr/rur~ ·1 sa,~e 

Ru-~!-:,;:r-"0'.·d rr'vot.e r:-: s Acr/r . .;.ra -i S-~:'.'.~ 

R:.; ther ford Priv.;it.e R • i 5 /.,gr/r'..!ra 1 S<:ir,'.~ 

R;:-t.~2~·fcr-d Frhr.:.~2 R -.l S K . .-r-l l Sz..~ .. ~ 
R.:.:tr.2"fcrd Fi- i 1:. ~-<: R. ·-ls r-:,-;'··~s~cj/ <:gr .)2.--:e 

R·;t1;2tford p (' ! \ J. !_ C': R-15 rcrest8d/"'Jr Sc.:·,_e 

~"'.u::~--:-r- t-ord Pr'.vate R-15 Rwra i $.1rr 2 

Rutne,'ford Priv2te R-':;; Apr S.o:rre 
R.;_it:-ierf 0rd ?:--;··1<J:2 R-15 A:jr/fr_,r;:.:::;~~d Sctt.'.e 
Ruth~~ford Pr-; ·1.J":e K-15 A:;;;-/open S,_:rr:e 
Rutherford Private R-15 Agr/forested S:;:-:i2 

Rutherford Pr'; vate R· lS Agr/upen Sc:rne 
Rutherford Private R-lS Agr Same 
Ruthcrf ord Private R-15 Forested/rural Sarne 
R:..t-;:.herford Pr1vate R-15 Rural Some 
Rutherford Private R-15 Ag; Sa::-.2 

~arshall/Bedford Priv·=ite None Rural Nor;e 
Bedford Private None Forested None 
Marsha 11 Private None Agr None 
Bedford Private None Agr/open Nu;;e 
Bedford Prlvate None Forested/agr None 
Bedford Private None /,gr/open None 
Marshall Private Nc!le ForestE=d Mone 
Marshall Private Ncne Agr/open None 

Rutherford/Bedford Private rtone/R-15 Rura ·1 5a1Te/none 
Rutherford Private R-15 Farm residential Same 
Bedford Private Ncne JI.gr None 
Bedford Private NOf'<? Forested/open None 
Rutherford Private R-15 Agr/open Sa;r:e 
Bedford Private Ncr:e Cpen/ag; None 
Bedford Private Nor.e Ope_n/agr None 

Marsha 11/Wi 11 iamson/ Private R/R-15/none Rural Some/none 
Rutherford 
Wi 11iam.;;on Private R Forested/open Same 
Wi 11 iamson Pri'late R Open/agr Same 
Rutherford Prive:te R-15 Forested/open Sarne 
Marshall Private None Forested/open Same 
Williamson Private R Agr/open Sarne 
Wi 11 iamson Private R Open/agr Same 

Rutherford Private R·l5 Rural Same/norie 
Rutherford/Marshall Private R-15/R/none Rura 1 sarne/ncne 
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area's center. Approximately one-half of this site is designated as 
prime farmland. Zoning is R-15 (Residential-15), and land use plans 
propose no change in use. 

d. Buffer Area and Buried Beam Zone I 

1. West Buffer Area and Buried Beam Zone Access Areas J3 and J4 

The west buffer area and buried beam zone access areas consist of half 
forested land and half agricultural, which is split between pasture and 
cropland. Rural residences are lightly scattered along State Route 96, 
Windrow Road, and Kingwood Lane. There are large areas of undeveloped 
forest. A small residential development is located in the western sec
tion near Lockwood Lake, and a cemetery lies at the edge on Route 96. 
The eastern extreme area is crossed by Overall Creek and Route 99. A 
small part of the site, mostly the northcentral and eastern sections, is 
designated as prime farmland. Zoning is R-I5 (Residential-I5) and land 
use plans propose no change in use for the area. 

Site J3 consists almost entirely of forested land with some agricultural 
use on the north corner. Surrounding areas to the south are all forest
ed, while to the north mixed forested, cropland, and pasture uses are 
found. Some areas to the north and east are prime farmland, and no 
other uses are within I,000 feet of the site. 

Site J4 is crossed on the southern corner by State Route 96, and con
tains a mix of forested area and croplands. A stream runs north/south 
through the center, and at least one residence is found on site along 
Route 96. Several more roadside residences are located within I,000 ft 
of the proposed site. Land use plans propose no change in land use. 

2. East Buffer Area and Buried Beam Zone Access Areas JI and J2 

The east buffer area and buried beam zone access areas are crossed in a 
north/south direction by the West Fork Stones River, U. S. Route 23I, 
and the Louisville and Nashville rail line. Cropland farming is the 
most common use, with significant areas of pasture, rural open space and 
forested land found throughout. A rural residential development of 
approximately 40 homes is located in the center and farm residences 
lightly dot the few minor roads. The small residential community of 
Christiana lies on the southern edge, and within the site are two ceme
teries, an elementary school, and several rural residences associated 
with the town. Within I,000 ft of the area are two churches and a 
school to the north, churches and residences in Christiana, and several 
farm residences along the remaining perimeter. Most of the site area is 
considered to be prime farmland. It is zoned R-15 (Residential-IS), and 
land use plans propose no change in use. 

Site JI consists largely of cropland and rural open space, with a large 
cemetery located on a mir10r road in the southcentral portion of the site. 
A few residences are .along this road within I,000 ft of the proposed 
site, and some forested land lies to the north. Most of the site area 
is designated prime farmland. 
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Site J2 is intersected by U. S. Highway 231 and a perpendicular minor 
roadway. Land use is a mix of agricultural cropland, pasture, and for
ested land with a few farm residences along the roadways. Surrounding 
11ses are of the same rural mix, but include several rural residences 
concentrated to the south and a small lake to the east. Portions of the 
area are designated as prime farmland. 

e. Near Cluster Ring G, Including Intermediate Access Areas El and EID, 
Service !1reas Fl.,__[2..___;ind FlO, Buried Beam Access Areas JS and 
J6_L_and Interaction Points and Experimenta·1 Areas Kl and K2 

The near cluster arc is of the same rural land use character as that 
described for the near cluster quadrant in general. The same features 
cross the arc, except State Route 96, which runs east/west to th;; north. 
Like th2 neighboriflg areas, it is zoned agricultural, and county land 
use plans propose no change in use. The western fifth is nearly all 
forested, while the remainder is of mixed R-15 (Residential-IS) use, 
mostly prime farmland. 

Site F9, located 500 ft west of Opossum Trot Road, consists of culti
vated cropland, pasture and woodland. Surrounding uses are the same, 
with forested land to the north and west. At least one farm residence 
is found along this road within 1,000 ft of the proposed SSC site, and 
prime farmland lies along its western edge. 

Site ElO is located 200 ft north of Overall Creek and a paralleling 
minor road. Land use on and surrounding the site is the same cropland, 
pasture, forested land mix, with a few farm residences found within 
1,000 feet to the east and southeast along roadways. Portions of the 
area are designated as prime farmland. 

Site ,J6 al so consists of forested land, cropland and pasture, with a few 
farm residences, a small lake, and a minor road within 1,000 ft of the 
proposed SSC site. Approximately 60% of the site is designated as prime 
farmland. 

Site F!O is located several hundred feet east of the Armstrong Valley 
Road, and north of another minor roadway. Land use is agricultural, 
past~re, cropland, and rural open space. Several rural residences are 
found wiihin 1,000 ft along the roadways, as is the Cherry Grove Church. 
The area is almost entirely designated as prime farmland. 

Site Kl and the surrounding area is of mixed rural use wi.th forested 
land to the east, pasture and crop farming to the west. Three farm 
residences are found within 1,000 ft to the southwest. Areas west of 
the site are designated as prime farmlands. · 

Sites JS and K2 are under agricultural use as cropland and pasture, with 
forested land found to the south and west. A minor road and at least 
one farm residence is on the site, as well as a small lake. No other 
uses or residences are within 1,000 ft, and most of the area is 
designated as prime farmland. 
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Site El is on an area of pasture and cropland, with some forested areas 
within 1,000 ft to the east. No residences or other improvements are 
located near the site. Designated prime farmlands lie to the west. 

Site Fl is a mixed area of cropland, pasture and rural open space. It 
is crossed on its western edge by Christiana Creek, and about 1,000 ft 
to the east of U. S. Route 231. There is one possible farm residence 
located along the highway within 1,000 ft of the site. The remaining 
surrounding uses are the same. Parts of the area, especially to the 
west, are designated as prime farmland. 

2. SSC Project Far Cluster Quadrant 

a. Far Cluster Ring H, Including Intermediate Access Areas ES and E6, 
Service Areas F5, and Interaction Points and Experimental Areas 
K3. K4, KS. and KS 

The far cluster quadrant is located in unincorporated areas of Marshall 
and Bedford counties on a mixture of forested land, rural open space, 
and cropland agriculture. Residential density is extremely low with 
only occasional farm houses along rural roadways. The area is crossed 
by the Louisville and Nashville Rail Line, U. S. Route 31A, Spring Creek, 
Wilson Creek, North Fork Creek, an overhead transmission line, and 
several minor roadways. No population centers are encountered in the 
quadrant, and the land is privately owned. About one-half of the area 
lies in each of Bedford and Marshall counties. Bedford County currently 
does not have any land use plans, zoning, or subdivision regulations 
affecting the area. No zoning restrictions or land use plans are in 
effect for the Marshall County area; however, county subdivision 
regulations are enforced. Proposed zoning being formulated for both 
counties is rural and consistent with the existing use. 

Site ElO is located in Bedford County, just north of the intersection of 
Clem Creek, and a minor roadway about 1,500 ft west of North Fork Creek. 
The site is entirely forested land with some rural open space and crop
land use within 1,000 ft of the proposed SSC site. Also within this 
area is an overhead transmission line to the south, and at least one 
farm residence is located along the road to the north. Some prime farm
lands are located to the west and southeast of the site. 

Site K3 is located in Bedford County on an area of forested land, rural 
open space, and cropland agriculture. A minor road runs east/west to 
the north of the site, and one farm residence is found along it within 
1,000 ft. No other uses are noted in the remaining surrounding areas. 

Site K4, located in Bedford County, consists of cropland agriculture and 
rural open space uses, with no residences or other structures within 
1,000 ft. Surrounding uses are the same with some small forested patches, 
a minor road and Wilson Creek. 

Site F5, located in Bedford County, about 800 ft east of the Marshall 
County line, is a mix of cropland agriculture and rural open space with 
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small parcels of forested land scattered around the site. A minor road 
lies 300 ft to the east, and there are two fann residences within JOO ft 
of the site along the road. 

S·ite KS, located in Marsha11 County on for&sted la:id) -is suri~our:ded bJ 
m'.Jre forest cover, croplands, and rural open space. Tl-10 farm res·idt:r1ces 
&re found approximately 600 ft to the southwest. 

Site K6, located in Marshall County, on cropland agriculture and rural 
open space, is crossed on the south·~ast by the Pl um Branch Qf Spring 
Creek. An east-west running minor road crosses the center of the site 
and surrounding land use is cropland and open space mixed with some 
patches of forest cover. No residences or other users are found within 
1,000 ft. 

Site E6, located in Marshall County approximately 800 ft east of Spring 
Creek and 400 ft north of the smaller West Fork, is mostly cropland agri
culture with small areas of rural open space. Surrounding uses are the 
same, with some small patches of forest cover. No residences, mads, er 
other users are found within 1,000 ft and some areas to the east are 
designated as prime farm lands. 

3. SSC Project Eastern Arc Quadrant 

a. Eastern Arc Quadrant D. Including Intermediate Access Areas E2, 
E3, and E4, and Service Areas F2, F3 and F4 

The eastern arc quadrant is also characterized by a mixture of cropland, 
forested land, rural open space, and pasture. It is located in both 
Rutherford and Bedford counties and includes part of the unincorporated 
community of Fosterville. Zoning in the Rutherford County section is 
R-15 (Residential-15), which is a low density, mixed residential zone. 
Future land use plans propose no change in use. No zoning restriction 
or land use plans currently exist for Bedford County. The Louisville 
and Nashville rail line, U.S. Route 231, and State Route 16 cross the 
arc, and the community of Christianson lies just east of its northern 
end. Small sections of prime farmland are scattered throughout the 
area. 

Site E2, located in Rutherford County, is an existing residential/farm 
co,;iplex site, east of a small reservoir. A minor road runs along the 
eastern edge and at least one other residence is within 1,000 ft. 
Rcmain·irg surrounding uses are cropland agriculture, forested land, and 
rural open space. The area is zoned R-15 (Residential-15) and is 
pl anne(! to remain as such. Sma 11 areas designated as prime farmland are 
located to the northeast. 

Site F2, located in Rutherford County, is under use as either cropland 
agriculture or rural open space. A minor road crosses the northwest 
corner and several farm residences are found along it within 1,000 ft. 
Remaining surrounding uses are the same. The area is zoned R-15 (Resi
dential-IS) and is planned to remain as such. North of the site are 
areas designated as prime farmland. 
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Site E3, located in Bedford County, is crossed on the northeast corner 
by U.S. Route 231. Land use is cropland agriculture, with surrounding 
areas being cropland, rural open space, and some forested land. Several 
farm residences are 1 ocated along the roadway within 1, 000 ft. No 
zoning regulations or land use plans currently exist for the area. 

Site F3, located in Bedford County, consists of rural open space with 
some cropland agricultural use. Surrounding land use is of the same 
character with a few farm residences located near Coop Road some 400 ft 
to the south. No zoning restrictions or land use plans exist for the 
area and some prime farmlands are found to the northeast. 

Site E4 is located in Bedford County on forested land and rural open 
space. Surrounding uses are the same with some cropland agriculture. 
No residences or other improvements are within 1,000 feet and no zoning 
regulations or land use plans exist for the area. Some prime farmlands 
are found about 500 ft east of the site. 

Site F4 is located in Bedford County, on land that is mostly rural open 
space with some cropland agricultural use. Surrounding uses are gener
ally of the same character with a road and several farm residences to 
the north and two overhead transmission lines, all within 1,000 ft of 
the site. No zoning restrictions or land use plans currently exist for 
the area and small patches of prime farmland are found to the south and 
east. 

4. SSC Project Western Quadrant 

a. Western Arc Quadrant D. Including Intermediate Access Jl.reas E7. ES, 
and E9. and Service Areas F6, F7 and F-8 

The western arc quadrant, located in unincorporated areas of Marshall, 
Williamson, and Rutherford counties, is characterized by a fairly even 
mix of forested land, cropland, farming, pasture, and rural open space 
with a light sprinkling of farm/rural residences. The crossroads com
munity of Kirkland lies partially within the arc and College Grove is 
approximately 100 ft outside the area. The arc is crossed by State 
Routes 11 and 16, the Louisville and Nashville Rail Line and the Harpeth 
R·iver. It is privately owned and small portions are designated as prime 
farm] and. Zoning in Rutherford and Wi 11 i ams on counties is R-15 
(Residential-IS) and R (Rural District), respectively, allowing only the 
lowest densities of farm/rural residences. No zoning instructions or 
land use plans exist for those portions within Marshall County. The 
only other zoning designation encountered is Kirkland, a designated 
"Crossroad Center" for Williamson County, which provides for some types 
of commercial development in established rural communities. Both 
Williamson County and Rutherford County land use plans call for a con
tinuation of rural/agricultural use in and around the arc area. 

Site F6, located in Marshall County, consists of forested land, rural 
open space, and pasture. Surrounding uses are the same and no resi
dences or other structures are located within 1,000 ft of the site. No 
zoning restrictions or land use plans exist for this area. 

3APP5S22188105 DEIS Volume IV Aopendix 5 



Affected Environments at Alternative Sites 
Tennessee 89 

Site E7, located in Williamson County, consists entirely of forested 
l~nd and rural open space. No other uses are found within 1,000 ft of 
the site. The area is zon2d R (Rural District), which allows varying 
low-density residential uses; land use plans call for continuation of 
the area's rural character. Sma 11 patches of prime fal"ml and are 1 ocated 
n~ar the site~ 

Site F7 is located in Williamson County approximately 500 ft south of 
Jord1:n Road. Like site El, zoning is R (Rural District) and land us2 
plans prcpose no changes In use. The site Is composed of cropland, 
pasture, and rural open space, ar.d no other uses are found 'flithin !,ODO 
ft. Much of the are~ around the site is d2signated as prime farmland. 

Site EB is also 1cc:at2J in Wi.llis.mson Count:,1 about 800 ft north'..-;'2st o-f 
the f2Si!iTt~n·ity of Co.!1ege Grova~ Co11r:g2 Gruve RD;id li·2s 500 ft to tL2 
s an~ the Louisvi.!le and Nashville 1·ai1 line lies 500 ft to the east, 
beyvr;d Stol.·: n11·1 Road. La.rid use of this s1te ·Js rura1 op2:1 sp2cc i·Jith 
; s:~a11 a1no~~t 0f pJsturc. Several resider~es are found within 1,000 ft 
along the road~ays ard in College Gr0~e, whict1 is desi~natcd as a 
C;··c.:.;sroad Ce1;~er 2.vnc. La;id u~;e plat;s pro;:c:.c; r.() ch.:in9e in us2 o.nj 
:'7. ,·:.::2s '0:2:-;t 0f the s; te arG des 1 gnated <..ts pri ;;;e f.1rrr:l <lr:d. 

Site FB~ located in Williamson County, is composed mostly of rural open 
~pace with so~e pasture use. Surrounding areas also include cropland, 
forest land, a few farm residences, and a s:nJll lake, all within 1,00J 
ft of th2 site. Zoning is R (Rural District) and expected to cantinue 
as such it1 accordance with county land use plans. Some areas sout~ of 
the site are designated as prime fa.rm1and. 

Site E9, locati=d in Rutherford County, is zoned for agricultural use. 
Land use is elthel" forested or rural open space, which is consistent 
with the surrounding areas. There is a small c2metery located 500 ft to 
the north, oth2rwise there are no residences or other uses within l,COO 
ft except for some occasional cropland farming. Land use plans propose 
no changes in use, and small scattered areas to the west are designated 
as prin;e farmland. 

5. Planned SSC Proiect Road and Railroad Networks 

Location descriptions of planned SSC project road improvements are 
provided in Section 1.2.1.2. Adjacent land use patterns for the road 
network are no different than those generally described for the area. 

There are no future plans that constrain these areas from further upgrad
ing. The existing railroad network is adequate for the project, with no 
improvements deemed necessary. 

6. Planned SSC Proiect Utility Improvements 

Location descriptions of planned SSC project utilities are provided in 
Section 1.2.1.2. Adjacent land use patterns for these utility upgrades 
are no different than those generally described for the area. There are 
no future plans that constrain these areas from further improvements. 
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5.6.10.3 Soil and Prime Farmland Resources 

A. Factors of Soil ·Formation and the Resulting Soil Cover 

The proposed Tennessee SSC site is part of four counties: Rutherford 
County hosts almost three-quarters of the fee simple area. The remaining 
acreage is located in Bedford, Marshall, and Williamson counties. 
Information on the soil cover in Bedford County is available (yet not 
formalized as a soil .survey volume); however, the soils in Marshall and 
Williamson counties have never been systematically mapped. Although 
referred to as the whole fee simple area, the analysis applies solely to 
the 5,700 acres located in Rutherford County. This acreage includes the 
campus, injector, future expansion, near cluster, and four abort/external 
beam areas, Jl, J2, J3, and J4. 

The northeastern part of the site, located in Rutherford County, is part 
of the physiographic region known as the central basin. The dominant 
soil parent material is a clayey residuum weathered from limestone 
(Gladeville and Talbott soil series), or an old alluvium with or without 
loess, underlain by the clayey limestone-generated residuum (for the 
Bradyville, Harpeth, and Lomond soil series). These five soil series 
comprise 60% of the 5.700 acres discussed in this section. 

The Tennessee site, although completely covered by limestone, is charac
terized by leached soils. The relatively high average annual precipita
tion, equal to 50 inches, results in a soil cover with a udic moisture 
regime, characterized by almost 6 months of recharge (rainfall with 
little evapotranspiration), a surplus of water in the soil lasting 
through 1 ate spring, and a di re ct transit ion from a period of water ut i1 -
ization by the plants, to recharge, without an intermediary period of 
water deficiency; thus, soils never dry excessively (Soil Taxonomy 1975). 
On most surfaces, the downward percolation of the soil solution through
out some part of the soil profile lasts at least 6 out of 12 months. In 
the short period when evapotranspiration exceeds recharge the upward 
flux of water in -the soi 1 profile occurs as unsaturated fl ow and thus 
the flux is minimal. The dominating year-around downward flux of water 
removes by dissolution the calcium carbonate from the upper limestone 
and, both by weathering and residually, generates a soil characterized 
by a fine-silty particle size class (the fine .earth contains at least 
18% clay and the whole soil has, by weight, less than 15% particles 
larger than 1/100 of an inch (Soil Taxonomy 1987). Leaching of 
sparingly soluble constituents lead ultimately to the formation of acid 
soils. The pH ·Of the soil cover can be as low as ·5 .1. The abundance in 
clay size particles coupled with a relatively high precipitation/ 
evaporati·on ratio results i-n soils of excessive wetness. Other soils 
such :as the .Almaville, :Byler, and Woodmont soil seri•es that cover 250 
acres have developed a compact brittle horizon .(fragipan) that almost 
completely restricts root penetration. All these characteristics, and 
the high frequency of rock outcrops. make th.e ·proposed Tennessee SSC 
site a site with limited agricultural potential, particularly in terms 
of cultivated •croplands. 
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The generalized soil map of the United States (Soil Taxonomy 1975) shows 
that at the proposed Tennessee site, the soil cover is represented 
characteri st i ca lly by the suborder Uda lf s, with Aqua lf s, Aquo11 s, 
Rendolls, Udolls, and Udults. Table 5.6.10-2 shows that Udalfs, 
covering more than 3, 000 acres, represent 58%; Aquo 11 s, Ren do 11 s, and 
Udolls represent 26%; and Udults represent 13% of the reduced fee simple 
area. The remaining 3% are covered by Aqualfs. 

A total of 47 soil mapping units (soil phases) were identified in 
Rutherford County; they represent 26 soi 1 series. Three, Bradyvil 1 e, 
Lomond, and Talbott (all Udalfs), cover 40% of the reduced fee simple 
area and are located on uplands. Unlike Talbott that developed directly 
into limestone residuum, Bradyville and Lomond developed on old alluvium 
overlying weathered limestone. This difference has profound repercu5~ions 
in terins 0f the natcral productivity. Although all three soils have a 
silty cl2y-c·iayey firm subsoil, the Talbott clayey st!bsoil is at a 
shall~~ depth, as superficial as half a foot; at two feet the Talbott 
subsoi1 is repr::;sented by a firn, plastic clay. Unlike the ether t· .. :0 

soils that have a friable upper subsoil~ the Talbott subsoil is im~er
r;-:2able icr roots. While the Bradyville and Lomond soil ser·ies q;.,:a-lify 
as prime far~lands as long as the slops of the terrain is not in excess 
of 5%, the Talbott soil, often associated with limestone outcrops, is 
classified as land of secondary importance. 

In addition to the three indicated soil series, a little over 400 acres 
are covered by a Gladeville association in which the leading soil occupies 
roughly 40% of the area; Gladeville is a very shailow soil normally less 
than one foot, lying directly over weathered limestone. The Harpeth 
soil, another major component of the soil cover, has a surface horizon 
of 12 inches and an unusually deep subsoil, a silty loam and a friable 
silty clay loam In excess of 5 feet. In this soil the firm clay Is 
encountered at depths in excess of 5-6 feet. The Harpeth soil, similar 
to the Bradyville and Lomond, qualifies as prime farmland as long as the 
terrain has a slope below 5%. 

8. Farming Potential of Soils 

The Soil Conservation Service soil classification system identifies for 
each soil phase its suitability for agricultural use. The system, known 
as capability grouping, has three levels of cla~sification. The most 
general category, the capability class, separates soils into eight 
classes: class I comprises soils that can be used to produce practical
ly all local crops; classes II and III include soils with moderate and 
severe ·1 imitations; class Y soils have limitations so severe that they 
are economically unsuitable for cultivated crops; class VIII represents 
soils that have only a recreational/wilderness use. The second level of 
classification is the subclass showing the main limitation that prevents 
the soil from being a class I soil. This is indicated by a subscript 
e,w, or s. The third level of classification, the capability unit, 
indicates a particular set of management practices to be used for a 
particular subclass; this level is not used, thus is not discussed in 
this section. 
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Table 5.6.10-2 

SOIL SUBGROUPS AND SERIES WITH CORRESPONDING ACREAGES AT THE 
TENNESSEE SSC SITE 

Subgroups 

Typical Hap-luda.lfs: ·(1641.908 acreS) 

Ultic .Hapludalfs: (236.616 acres) 

Aquic Hapludalf: 

Typic Paleudalf: 

Mollie Paleudalf: 

Aquic PaJeudalf: 

Rhodie Paleudalf: 

Typic Fragiudalf: 

G-lossaquic Fragiudalf: 

Vertic·Ochraqualf: 

Typic Fragiaqualf: 

Ct.111ulic Hapludo·lls: 
(19&.390 acres) 

Lithic Hapludall: 

,Fluvaquent ic .Hap.ludol l: 

l ithic Hap-laquoll: 

Vert.le Hap:laquo l l: 

Fluvaquentic Haplaquoll: 

L lthic Rendo,ll: 

Hlm!1c Hapludult: 

3APP5S22088109 

Series Acreages 

Bradyvi l le l ,0&1.800 
Mimosa 39. 590 

Talbott 540. 518 

Capshaw 210.381 
Hampshire 7. 553 

St iversv·i l le 8:&81 

Tupelo 111.400 

Hi·llwood 1.13& 

Lomond 549 .131 

Nesb-itt 173.811 

Cumberland 119. O&O 

By-ler 135.388 

Wood!oont 45.171 

Dowel lton 134. 518 

A lmavi l le 14.05& 

Arrington 99.438 

E9am 19&.951 

Barfield 1&6.301 

;Lynnville 44.159 

Di lton 100. 581 

·Roe-1 len -220. 0&3 

Eaglev:i lle 183 .. 410 

Gladevi:lle 413.&18 

Harpeth &78.138 
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Table 5.6.10-2 (Cont) 

SOIL SUBGROUPS AND SERIES WITH CORRESPONDING ACREAGES AT THE 
TENNESSEE SSC SITE 

Subgroups Series Acreages 

Alfie Eutrochrept: Inman 9.910 

Typic Fluvaquent: Melvin 1.551 

Total per Great Groups Hapludalfs 2,000.924 
Pa leuda"lfs 844.250 
Fragiuda lfs 230.659 
Ochraqua lfs 134.528 
Fragiaqualfs 14.056 
Hapludolls 506.851 
Haplaquolls 504.065 
Rendolls 413.618 
Hapludults 678.238 
Eutrochrepts 9.910 
Fluvaquents 1.551 

Total per Suborders Udalfs 3,075.833 
Aqualfs 148.584 
Udo lls 506.851 
Aqua l ls 504.065 
Renda lls 413.618 
Udults 678.238 
Ochrepts 9.910 
Aquents 1.551 

Total per Orders Alfisols 3,224.417 
Moll1sols 1.424 .534 
Ultisols 678.238 
Inceptisols 9.910 
Ent iso ls l.551 
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Table 5.6.10-3 presents the proportion of soils characterized by 
different capability subclasses. Disregarding the subclass nomenclature 
(the letter designation) and substituting roman numerals an acreage
weighted average capability class for the reduced fee-simple area was 
calculated, and found to be equal to 3.34. This relatively large value 
means that, when all soils of the investigated area are considered, one 
can conclude that the soil cover has severe limitations in its agricul
tural use. 

Table 5.6.10-3 indicates a large variation in the suitability of soils 
for agricultural uses. The table shows that almost a quarter of the 
acreage is class I, which ~sans th~t this acreage has practically no 
limitations associated with its us8. This high proportion of class I 
s~ils came as a surpri~e since central Tennessee with its characteristic 
~lfisols is not known for a hioh 12vcl of r1atL~ra1 productivitv. Table 
S.6.10-3 also shot;.-; thdt a ·1 itf~e C\',!r a quarter o.f the red<.~c;:d 
fee simple acreage is covered by soil phases that belong to capability 
classes VI and Vil. Unlike the erosion !~azard and, to a certain extent, 
lhe exc2ssive wetness hazard, ~enera.lly ~~termirted by outside conditio~s 
rather than intrinsic soil characteristics 1 the droughtness or the 
shallowness of a soil are characteristics that reflect and almost define 
a soil of poor agricultural quality. 

C. Prime, Unique, and Important Fannlands at the SSC Site 

The description of soils in Sections A and B above has identified a soil 
cover of limited agricultural potential. If statistics compiled for the 
whole Rutherford County are also applicable for the 5,700 acres, then 
one can say that most of this acreage is used as pasture and hay with 
relatively small acreages of corn, small grain, cotton, soybeans, and 
tobacco (Soil Survey of Rutherford County, Tennessee 1977). 

Soil phases analyzed from the standpoint of compliance with criteria for 
prime farmland (7 CFR 5, Identification of Important Farmlands 1986), 
generated the data included in Table 5.6.10-4. Although the overall 
conclusion of the table is that half of the reduced feesimple acreage is 
prime farmland, this acreage is marginally good agricultural quality. 
The other half is equally divided between important farmlands and lands 
of secondary importance. Important farmlands are would-be prime farm
lands that do not qualify because the slope of the terrain is in excess 
of that required for prime farmland qualification i.e., Bradyville silt 
loam and Bradyville silty clay loam, 5 to 12% slope, severely eroded, 
and Cumberland silty clay loam, 5 to 12% slope, severely eroded. Impor
tant farmlands are also represented by soils having a fragipan in the 
soil profile i.e., Almaville silt loam, Byler silt loam, 2 to 5% slope 
and Woodmont silt loam; or soil complexes with a high proportion of rock 
outcrops, Bradyville-Rock outcrop complex, 0 to 2% slope; or soils with 
a relatively superficial clayey subsoil that impedes root penetration, 
Capshaw silt loam, 2 to 5% slope and Cumberland silty clay loam, 2 to 5% 
slope, severely eroded. 

3APP5S22088111 EIS Volume IV Appendix 5 
July 15, 1988 



Affected Environments at Alternative Sites 
Tennessee 35 

Table 5.6.10-3 

CAPABILITY SUBCLASSES AND CORRESPONDING ACREAGES/ACREAGES 
FOR EACH LIMITATION 

Capability Subclass 

Ile 
Ilw 
!lie 

lll• 
!Ve 

!Vw 

IVs 

Vie 

Vis 

Vlls 

Main Limitation 

Erosion hazard {e) 
Excessive wetness (w) 
Shallow. draughty, stcny (s) 
No hazard 

3APP5S22088112 

Acreage 

1,305.95 

1.055.75 

534.83 

306.29 

508. OB 
79.89 

148.58 

182.06 

32.33 
420.12 

1,088.62 

Acreage Percent 

1,474.26 26.0 

1,191.49 21.0 

1,690.80 29.9 

1.305.95 23.1 
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Lands of secondary importance are represented by soil phases of either 
complexes or associations, with an unusually high proportion of rock 
outcrops and/or extremely slopey terrain. 

A generalization from the reduced fee-simple (5,700 ~Ci"es) to the total 
fee simple (7,770 acres) can only be attempted using information subrcit
ted by the State of Tennessee in a Prime Farmland Map. This map indi
cates a higher proportion of prime farmland included in the reduced fee 
s1mp1e acreage, because roughly 600 acres identified by the State of 
Tennessee as being prime farmland is marked in this section as beim; 
o~ly important farmland. Thus, the Byler silt loam, 2 to 5% slope was 
rt;moved from the group of prime far!Tiland as indicated by the state and 
included in the ·important farmlands because the soil presents a fragipan 
at 18 to 34 inches that restricts root develcpmer1t and is often water
lcgged during rainy periods (Soil St1rvey of Rutherford County 1977). 
The Capsh<3\·J sei l a. l so removed frum tf1e state Prime Farmland Li st has a 
stip2rf·ici2l c1ay:::y subsoil at 4 to 3 inches that prevPnts roots from 
rroper dev~lcp1;ient (Soi1 Survey of Kuti1t~1'for·d County i977). The Eag1e
vil10 silty clay loam is likely to be an important t·ather than a prin1e 
farmland b2catise of its susceptibility to maintain a high water tahle 1 

and generally poor drain (Sail S~rvey of Rutherford Courity 1977). In 
the case of Egam silt loam a11d Tupelo silt loam, half of their acreag2s 
wzre retained as prime farmlands (occording to the state indiotion) a~d 
half were transfen·ed to the group of im~ortant famlands as a result of 
the survey descriptions. (Soil Survey of Rutherford County 1977). Sim
ilar arguments were invoked to justify the reversal from prime to impor
tant farmlands of Melvin silt loam, Nesbitt silt loam, 2 to 5% slope and 
Roellen silty clay. 

The prime farmland map presented by the state also includes the far 
cluster the bypass, roughly 2,000 acres of land. The proportion of 
prime farmland in the far cluster and bypass is slightly in excess of 
20% of the land, roughly 420 acres. Consequently, the total prime farm
land included in the fee simple area at the Tennessee site is approxi
mately 3,200 acres; this figure represents the sum of 2,750 acres inven
toried in the reduced fee simpie area and the 420 acres in the far 
cluster and bypass. 
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Table 5.6.10-4 

SOIL PHASES, CORRESPONDING ACREAGES, AND 
THEIR CLASSIFICATION AS PRIME FARMLANDS, IMPORTANT FARMLANDS, AND 

LANDS OF SECONDARY IMPORTANCE 

Soil Phases 

Almaville silt loam 
P..rrington silt loam 

Barfield silty clay loam, 1-8% s. 
Bradyville silt loam, 0-2aa5 s. 
Bradyvllle silt loam, 2-5% s. 
Bradyville silt loam, 5-12% s. 
Bradyville silty clay loam, 2-5% s., 

severely eroded 
Bradyvllle silty clay loam, 5-12% s., 

severely eroded 

Prime 

Farmlands 

99.438 

178.413 

479.375 

Bradyv111e-Rock outcrop cc.riplex, 0-2% s. 
Bradyville-Rock outcrop complex, 2-12% s. 
Byler si1t loam, 0-2% s. 131.859 

Byler silt loam; 2-5% s. 
Capshaw silt loam, 0-2% s. 
Capshaw silt loam, 2-5% s. 
Cumber land s i 1t loam, 0-2% s. 
Cumber1and silt loam, 2-5% s. 
Cumberland silty clay loam, 2-5% s., 

severely eroded 
Cumberland silty clay loam, 5-12% s., 

severely eroded 
Oilton-Rock cutcrop complex 
Dowellton silt loam 
Eag1eville si~ty clay loam 
Egam silt loa.'ll 
Gladevillc-Rock outcrop-Talbott 

association, rolling 
Gullied land 
H.::i.mp!>hire siit loc>m, 5-12% s .• 

eroded 
Harpeth silt loa~. 0-2% s. 
Harpeth silt loam, 2-5% s. 
Hillwocd gravelly silt loam, 2-12% s. 
Inman flaggy silty clay loam, 

12-30% s. 

3APP5S22988114 

161. 86 

15.375 
75.761 

98. 476 

636.556 
41. 682 

Important 

Farmlands 

14. 056 

9.209 

49.749 

9.257 

3.307 
179.928 

58.521 

21.442 

6.482 

134. 528 

ne.792 
98.476 

7.553 

2.136 

Lands of 
Secondary 

Importance 

146.038 

53. 529 

43.531 

1,034. 046 

30.914 

9.910 
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Table 5.6.10-4 (Cont) 

SOIL PHASES, CORRESPONDHIG ACREAGES, AND 
THEIR CLASSIFICATION AS PRIME FARMLANDS, INPORTP.NT FARMlf\NDS, AND . 

LANDS OF SECONDARY IMPORTANCE 

Soil Phases 

lanond silt loam, 0-2% s. 
lanond silt loam, 1-5% s. 
Lynnville silt loam 
Melvin silt loam 

Mimosa-Rock outcrop complex, 
5-10% s. 

Mimosa-Rock outcrop complex, 
20-40% s. 

Nesbitt silt loam, 0-2% s. 
Nesbitt silt loam, 2-5% s. 
Roellen silty clay loam 
Roellen silty clay 
Stiversville silt loam, 5-12% s. 
Stiversville silt loam, 11-10% s. 
Talbott siit loam, 2-5% s., eroded 

Talbott silt loam, 5-12% s., eroded 
Talbott silty clay loam, 2-5% s .. 

severely eroded 
Talbott silty clay loam, 5-12% s .. 

severely eroded 
Talbott-Barfield-Rock outcrop 

corr~lex, 2-12% s. 
Tupelo silt loam 
Woodllont silt loam 

Total 

Percent of Total 

3APP5S22088115 

Prime 

Farmlands 

183.624 

265. 608 

44.159 

91. 545 

81.651 

61,200 

2,748.582 

48.3 

Lands of 
Important Secondary 

Farmlands Important 

1.551 

11.911 

54.578 

81.177 

137.412 

2.425 

6.257 
223.419 

46. 442 

9.853 

13.223 

217.585 
61. 200 

45.271 

1,316.568 1,6'2B. 2:81 

23.1 28.6 
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SSC development and operation at the site southwest of Murfreesboro pro
posed by the State of Tennessee could measurably affect socioeconomic 
conditions in as many as 21 middle Tennessee counties (Figure 5.6.11-1). 
The combined workforce of these counties, especially that group involved 
in construction and services, may provide a sizable portion of the SSC 
work force. The middle counties include all communities within one hour 
driving time from the site, and would most likely house relocating 
workers. The Nashville metropolitan area would service many of the 
SSC's needs and because of its proximity to the campus, the City of · 
Murfreesboro would also provide goods and services. The economic activ
ity in these cities would filter through the region and affect smaller 
cities as well. 

The region of influence (ROI) studied for economic and demographic issues 
in this EIS includes the entire 21-county area. Bedford, Marshall, and 
Rutherford counties were designated as primary impact counties because 
they make up the area where nearly all the project would be located and 
where most workers would relocate. Housing markets in Davidson and 
Williamson counties, especially around southern Nashville and Franklin, 
could also attract some of the SSC population. 

A. Economic Activity. labor Force, and Income 

1. Regional Setting 

With the exception of two years of setbacks (1975 and 1980), the economy 
of the 21-county region has grown steadily for the past two decades 
(Table 5.6.11-1). Expansion in the employment base was greater than the 
national average. Total employment growth averaged 2.4 percent annually 
between 1969 and 1984, compared with the U.S. annual average of 1.9% 
(U.S. Department of Commerce, Bureau of Economic Analysis 1986). 

The mining sector experienced the largest percentage growth with an 
aver~ge annual rate of 5.5%, greater than the national average of 4.1%. 
Other leading sectors in ROI employment growth were retail trade, which 
grew at a 4.0% annual rate; services, which grew at an annual rate of 
3.7%, and transportation and public utilities, which posted a 3.6% 
annual growth rate. 

Farming was the only sector in the region to experience an overall 
decline in employment during the 16-year period. With a 0.7% average 
annual loss in farm employment, this decline is consistent with the 
national trend for that period. The U.S. farming sector experienced an 
average annual 1.0% loss in employment from 1969 to 1984. The manufac
turing sector, on the other hand, which experienced an average annual 
loss in employment of 0.2 percent nationally, grew in the ROI at a 1.3% 
annual rate. Figure 5.6.11-2 shows the distribution of employment in 
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Figure 5.6.11-1 

COUNTIES FOR SOCIOECONOMIC f1N1,LYS!S JN THE 
TENNESSEE SSC ROI 

~IEATAM 
~ 
I 

GILES 
LINCOLN FRANKLIN MARION 

Ares.Mapped 
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Table 5.6.11-l 

HISTORIC ECONOMIC INDICATORS FOR THE TENNESSEE ROI, 
ANO BEDFORD, MARSHALL, AND RUTHERFORD COUNTIES 

1969 1974 1979 1984 1987 

TENNESSEE ROI 
Total elllJloyment 1 450,436 525, 715 592,256 640, 598 NA 

Earnings per worker 3 $17,638 $17 ,925 $18,528 $18,414 NA 
labor Force NA 458,260 536,550 588,960 636,460 
Per capita personal Income 3 $10,476 $11,779 $12,608 $13, 230 NA 
Unemployment rate NA 4.2% . 4.8% 6.6% 5.1% 

8EDFORO COUNTY 
Total emplo}'1Tlent 13, 142 13,542 14,268 13,645 NA 
Earnings per worker $14,991 $14,818 $14,998 $14,341 NA 
Labor force NA 11,850 12,600 12,330 12,990 
Per capita personal income $ 9,558 $10,235 $11, 193 $11, 196 NA 
Unef11Jloyment rate NA 7.3% 6.0% 10.4 7.4% 

MARSHALL COUNTY 
Total employment 8,931 10,338 12,289 12,725 NA 
Earnings per worker $14,859 $14,882 $16,560 $16,379 NA 
labor force NA 8,670 9,670 11, 220 10,210 
Per capita personal incane $ 8,979 $10,476 $11,669 $12,271 NA 
Unemployment rate NA 5.3% 4.1% 6.6% 6.8% 

RUTHERFORD COUNTY 
Total emplo)'ll'lent 26,218 27,895 33,213 41,508 NA 
Earnings per worker $16,466 $16, 154 $17 ,397 $19,292 NA 
Labor force NA 32,600 39,070 49,920 57,260 
Per capita personal income $10,065 $10,461 $11,636 $12,403 NA 
Unemployment rate NA 4.4% 4.5% 5.7% 5.0% 

Notes: 

I. Employment is by place of work. 
2. NA - data not available or not applicable. 
3. Earnings and income are in constant 1988 dollars. 
4. Labor force average annual growth rates are for 1970-1987. 

Sources: Department of Conmerce 1986; Tennessee Department of Employment Security 1988. 

Average Annual 

Growth Rate 

2 2.4% 

0.3% 
2.6% 4 

1.6% 
NA 

0.3% 
-0.3% 
0.3% 4 
1.1% 

NA 

2.4% 
0.7% 
1.6% 4 
2.1% 

NA 

3.1% 
1.1% 
4.9% 4 
1.4% 

r:A 
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the eleven major industrial sectors in the ROI in 1984. The dominant 
sectors of the ROI economy, in terms of employment, are services 
(23.7%), manufacturing (19.8%), retail trade (15.6%), and government 
(12.4%). . 

Average earnings per worker for the ROI were $18,414 below the national 
average in 1984. Average earnings per worker in 1984 were greatest in 
transportation and public utilities ($29,515) and mining ($27,040) (all 
values represent 1988 dollars). 

Since 1969, the unemployment rate in the Tennessee ROI has consistently 
remained below the national average, except in 1981 and 1982. Most 
recently, unemployment in the ROI was .5.2%·(Tennessee Department of 
Employment Security 1988; U.S. Council of Economic Advisors 1988). The 
ROI's labor force has grown at an average annual rate of 2.6% from 1970 
through 1987 and numbered nearly 640,000 persons in 1987. 

Per capita personal income in the Tennessee ROI in 1984 was $13,230. 
This value is much lower than that for the nation as a whole and has 
remained below the national average every year since 1969. 

Between·1988 and 2000, employment is expected to grow at an average 
annual rate of 1.4%, from an estimated 7 million jobs to 8 million. 
This level of growth approximates the 1.3% national annual growth 
projection for employment between 1988 and 2000 (U.S. Department of 
Labor, Bureau of Labor Statistics 1987). 

2. Primary Impact Counties 

a. Bedford Coynty 

In 1984, Bedford County with the second highest employment rates and 
incomes of the primary impact cqunties, provided 2.1% of the employment 
in the ROI and 20.1% of total employment in the three primary impact 
counties. The county similarly received 2.2% of total personal income 

·· in the ROI and 18.4% of total personal income in the primary impact. 
counties. Total employment growth in the county averaged 0.3% annually 
between 1969 and 1984. 

. . . 

Average annuaf employment grew at rates exceeding the national and ROI 
average rates in four of the eleven industrial sectors. Employment in 
agricultural services, forestry, and fishing grew fastest froml969 to 

. .J984, at an ayerage ann.uaJ rate of8;_5%, Thi;! who]esale·Jrade and.< ·· 
•. < fina.nce; insurance,·•·.arid. realestat~.sectgr(bqth po.~~.ed.-averil9E!c ann.ua]· 

:9rowtfrr~tE!s exceeding 4, 03.·. On),Y. empl oymenti n the f~i')ning' and .c!'lri-' 
•.••. •\••·•.•_.stfllction. sectors ._•ipcurred ·· dec;lJn.es.tn•··gr()wth ~llri.1!9•- thatpertqcE The.. . .·· 

·· . • .distribution of employment jn -the•ll maJor;industrial. sectors in pre· ·.·. · 
• >dotni nant ly.·rural B.edford ··.county d n.·.1994 •·•varied. ·s()melt!lat· fr!>tnthat·()f· the 

._c;ROI,••Jhe,four sector.sJin the countywithtbe·htghe$t emplotment were··. 
·'··· );,. •mapufactl,lri[lg;.(33 ·~cof.J;b_e.'1;6ta ]°county ··jobs}; Jarmi rig (13.8%), ser~ 

.•.. • •. -.•~ \·····~··vicesLg3 .7%) , . ~.;d;r~~~.rnment {If.:~>, ·.... . ..•.. J ._ ..... Y ·•• ·······.c , ••• ; ... ,)~·,·,J~t·~~· ~-·· .•· .. •;;• ... 
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Average 1984 earnings per worker were $14,341, less than both the 
national and ROI averages in i984 and the lowest of a11 ROI primary 
impact counties under consideration for SSC development. In 1934, the 
highest average earnings per worker were paid in the transpcrtation and 
public utilities sector at $30,174. 

Of the thrc8 prirt1ary ii:ipact countie~~ Bedford County h:~s rec0;"d0d the 
highest unemployment rates over the last two decades. Additionally, un
employment rates in the county have been consistently gre,ter than those 
for the Tennessee ROI, and since 1979, have been greo<ter than thos2 of 
the United States as a whole. Un2~r:p1oyn1\~nt trends i,1 the cvtJ;1ty, n;ith 
peaks in 1975 at 14.7% and in 1982 at 17.2%, have be2n similar to, but 
more severe than, t.hos0 of th2 ROI (Tenna:;:,ee O:::pa:ttment of Employinent 
Security 1988). The County's labor force has remained relatively con
sta.rit s·irice 1970, gte:>.-..;ing at an a_;ir::ra.ge ar.n:Ja-l y,-;~2 of vnly 0.3~,~~ ar;d 
nl:mbered slightly less than 13,000 persons in 1987 .. 

P2r c~1~1ita ~~rsrnal iiicc~e i~ th9 c~unty !y~ica11y w~s a1so 1£~s ti1an 
both the national and ROI 2vera30s between 1963 and 1934. I~ 1984, per 
capita ~~r~cnal in~o~e ($11,195) was less than both the Tenness0 R0! 
aver~;ge (tIJ,230) and t~ie national average ($14,746) a~d was the lo~est 
of th,~ t~J(22 Ter1n2ss2e F,iJI prirn~t.Y ir:'.[)3.ct counties. 

Marshall County is the smallest of the three prim,Jty impact counties 
with respect to employment and total income. In 1984, Marshall County 
provided 2.0% of the employment and 18.7% of total employment in the 
three primary impact counties. County residents received l.7% of total 
personal income in the ROI and 14.i% of total personal income in the 
primary impact counties. Total emp.!oyment gro\11th in the county averaged 
2.4% annually between 1969 and 1984. 

From 1969 to 1984 average annual employment in the eleven major indus
trial sectors grew at rates exceeding the average national rates in 
seven sectors but exceeding the average ROI rates in just three sectors. 
As in Bedford County, employment in agricultural services, forestry, and 
fishing grew fastest from 1969 to 1984, at an average annual rate of 
6 .8%. The manufacturing and who 1esa1 e trade sectors fo 11 owed with aver
age annual growth rates of 4.1% and 3.7%, respectively. Only employment 
in the farming and mining sectors incurred declines during the 1959-84 
period. The distribution of employment in the eieven major industrial 
sectors in Marshall County in 1984 was similar to that of Bedford 
County. The four dominant sectors in county employment, were manufac
turing (with 50.7% of the total county jobs), services (12.5%), farming 
(12.0%), and government (8.3%). _ 
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Average 1984 earnings per worker were $16,379, less than both the 
national and ROI averages. The highest average earnings per worker in 
Marshall County were paid in the transportation and public utilities 
sector at $24,956. 

Over the last twenty years, unemployment rates in Marshall County have 
moved with those of Bedford County and the Tennessee ROI and, since 
1980, have remained consistently greater than those for the ROI. Aver
age annual unemployment rates peaked in 1975 at 9.9% and again in 1982 
at 12.7%. Recent data show these rates falling in 1987 to 6.83 
(Tennessee Department of Employment Security 1988). The labor force 
declined by about 1,000 persons between 1984 and 1987, has grown since 
1970 at an annual average rate of 1.63, and included about 10,200 per
sons in 1987. 

Between 1969 and 1984, per capita personal income in the county fluctu
ated but remained consistently less than both the national and ROI aver
ages. In 1984, per capita personal income in Marshall County ($12,271) 
was less than both the ROI average ($13,230) and the national average 
($14,746). 

c. Rutherford County 

Rutherford County, has the largest employment and total income of the 
three primary impact counties, but plays a small role in the ROI econ
omy. In 1984, Rutherford County provided 6.53 of the employment in the 
ROI and 61.2% of total employment in the three primary impact counties. 
The county received 8.0% of total personal income in the ROI and 67.5% 
of total personal income in the primary impact counties. Total employ
ment growth in the county averaged 3.1% annually between 1969 and 1984. 

From 1969 to 1984 employment in the eleven industrial sectors in Ruther
ford County grew at rates exceeding the average national rates in nine 
sectors and exceeding the average ROI rates in eight sectors. Employ
ment in finance, insurance, and real estate grew fastest from 1969 to 
1984, at an average annual rate of 9.5%, followed by the manufacturing, 
transportation and public utilities, and mining sectors, which grew at 
average annual rates of 6.3%, 5.6%, and 5.2%, respectively. Farming and 
government sectors incurred declines during the period. The distribu
tion of employment in the eleven major industrial sectors in Rutherford 
County in 1984 was similar to that of Tennessee ROI. The four dominant 
sectors in the county economy, in terms of employment, were manufactur
ing (with 30.0% of total county jobs), services (17.0%), government 
(15.0%), and retail trade (12.9%). 

In 1984 average earnings per worker in Rutherford County were $19,292, 
less than the national average but greater than the Tennessee ROI aver
age. The highest average earnings per worker in Rutherford County were 
paid in the manufacturing sector at $29,233, followed by the transporta
tion and public utilities sector at $24,956. 
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Over the last t·i!o decades, unemployment rates i;i Rutherford County have 
been the least volatile of the three primary impact counties. Although 
incrnasin; a~d decreasing unemployment trends are similar to those of 
the ot;1cr cot~11ties in the ROI, the peak average annual u1e~ploym2nt 
rates have not been nearly as high (7.3% in 1975 and 9.7% in 1932). 
With tha exception of 1980 and 1981, average annual unemployment rates 
in Rutherford County have remained below the national rates (Tennessee 
Department of Employment Security 1988). At an average annual rate of 
4.9%, the Cr,unty's labor force has grown faster than the labor force of 
the ROI as a whole, and much more rapidly than the other two primary 
impact counties. In 1987, this labor force included more than 57,000 
persons. 

From 1969 to 1980, per capita personal income in the county fluctuated 
below both the national and ROI averages. However, county per capita 
income showed continued, steady growth between 1980 and 1984. In 1984, 
per capita personal income in Rutherford County ($12,403) was less than 
both the ROI average ($13,230) and the national average ($14,746) but 
the highest among the three primary impact counties. 

B. pemographics arct Housing 

I. f!eqional SettiQ.9. 

Davidson County, in which Nashville is located, contained approximately 
41.3% of the ROI's population in 1985 (Bureau of the Census 1988). As a 
whole, the population of the region has grown slowly over the last half 
century. Although several counties have had population loss during this 
time period the most dominant present trend is toward the growth of 
counties (like Wi 11 i ;imson County) and communities (such as Franklin and 
Brentwood) near Davidson County as suburban Nashville expands. 

In 1980, the population of the Tennessee ROI surpassed 1.1 million per
sons, having grown at an average annual rate of 1.8% from approximately 
0.9 million in 1970 (Table 5.6.11-2; Bureau of the Census 1982b). By 
1985, regional population increased to total nearly 1.2 million (Bureau 
of the Census 1988), indicating a 1.2% average annual growth during the 
preceding 5 years. Projections of the ROI population place nearly J.3 
million persons in the region in 1990, a consequence of 1.4% annual 
growth from 1980. By the turn of the century, nearly 1.4 million per
sons are projected to be living in the Tennessee ROI, average annual 
growth having slowed to 0.6% during the preceding decade. In 2030, 
regional population Is expected to exceed 1. 5 mi 1l ion, with the annual 
rate of increase about 0.4% from 2020. 
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Table 5.6.11-2 

KEY DEMOGRAPHIC INDICATORS FOR THE TENNESSEE ROI 

1970 1980 1990 2000 2010 2020 2030 

Population 0.94 1.12 1.29 1.37 1.43 1.49 1.55 
(millions) 

Avg. ann. chg. 1.3% 1.8% 1.4% 0.6% 0.44% 0.41% 0.40% 
over preceding 
decade 

Age Distribution 

~ 4 years 8.1% 7.0% 7.6% 7 .5% 7.2% 6.7% 6.3% 

5 - 19 years 29.1% 24.5% 20.6% 21.0% 20.2% 19.8% 19.6% 

> 65 years 9.6% 11.1% 12.4% 12.7% 13.4% 14.1% 15.1% 

Source: Historic data by U.S. Bureau of Census 1982. 

Changing regional age structure is anticipated to accompany the pro
jected growth in ROI population, resulting in fewer young persons and 
more older persons. In 1980, 7.0 percent of the regional population 
were younger than 5 years, 24.5 percent were 5 to 19 years, and 11.13 
were age 65 and older (Bureau of the Census 1982b). By 2000, the first 
two age groups are expected to represent 7.53 and 21.03 of the regional 
population, respectively, while the latter age group will comprise 12.73 
of the total. By 2030, 6.33 and 19.63 of the regional population are to 
represent the younger age groups while 15.13 will be 65 or older. 

According to the Bureau of the Census (1982a), in 1980 there were more 
than 425,000 year-round housing units in the Tennessee ROI, 43.93 of 
which were located in Davidson County. Of the total number of year
round units in the ROI, 64.13 were occupied (or available for occupancy) 
by owners, 33.13 were occupied (or available for occupancy) by renters, 
and the remaining 2.83 were considered unavailable for occupancy, being 
either in transition (for example, under transfer of ownership) or 
deemed uninhabitable (for example, because of renovation or 
condemnation). 
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Of the total year-round housing units in the ROI, 93.7% were occupied in 
1980. Considering just year-round units available for occupancy in the 
R•JI, the 1980 vacancy rates were 1. 7% for owner units and 7. 3% for 
rental units. Trends in the regional growth of year-round housing units 
from 1981 through 1986 can be inferred from the number of building per
mits issued for the construction of new units. During that period more 
than 70,000 permits were issued, an average of more than 11,000 per year 
(U.S. Bureau of the Census 1983; l985b; 1987a). 

2. Primary Impact Counties 

Bedford, Marshall, and Rutherford counties were defined as the primary 
·impact area for purposes of the demographics and housing analysis. Por
tions of the proposed SSC site rest in all three of these counties, with 
the campus site to be located in central Rutherford County. 

Predominantly rural Bedford County's population of approximately 21,100 
In 1930 has Increased by only 6,000 persons in the last 50 years (Bureau 
of the Census 1982b). In 1980 the population was more than 27,900, hav
ing increased at an average annual rate of 1.13 from the 25,000 persons 
residing there in 1970. By 1985, its population was estimated to be 
28,900 (Bureau of the Census 1988), annual growth having slowed to 0.73 
during the preceding five years. 

The population of Marshall County also increased by only slightly more 
than 4,000 persons from its 1930 population of 15,600. Its average 
annual growth from 1970 (17,300 persons) to 1980 (19, 700 persons) was 
approximately 1.33, which fell to 0.93 between 1980 and 1985 (20,600 
persons). 

Rutherford County differs from the above two counties both in terms of 
population size and growth. The 59,400 inhabitants of this county, 
recorded in 1970, grew to approximately 84,000 by 1980, a result of 3.5% 
average annual increase throughout the 1980s. By 1985, Rutherford 
County population had grown to 98,600, with the annual growth during the 
five preceding years slowing slightly to 3.2%. 

Although the populations of Bedford and Marsha 11 counties are expected 
to continue increasing slowly over the next several decades, the 
Rutherford County population is expected to continue its rapid growth, 
because of both the increasing sprawl of Nashville and the growing com
mun-ity of Murfreesboro. Of the several communities within a 30 min com
mute from the proposed SSC campus, Chapel Hill (Marshall County), 
Murfreesboro (Rutherford County), and Shelbyville (Bedford County) are 
anticipated to experience some of the greatest effects in terms of demo
graphics and housing. Their populations in 1980 were 861, 13,530, and 
32,845, respectively (U.S. Bureau of the Census 1982b). 

In 1980, year-round housing in Bedford, Marshall, and Rutherford coun
ties amounted to under 49,000 units, or 11.4% of the ROI housing stock. 
Over 30,000 of the units were located in Rutherford County, where 63.0% 
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were owner units, 34.4% were rental units, a~d 2.6% were unavailable fer 
occupancy at the time of the census. Of the total year-ro.und units in 
the county, 91.9% were occupied in 1980. Of those units available for 
occupancy, vacancy rates were 3.2% for owner units and 10.3% for rental 
units. 

Year-round housing units in Bedford and Marsha11 counties numbered 10,000 
and 7,000, respectively; for both counties, approximately 68% of the 
units were owner-occupied or available, 28% renter-occupied or available, 
and 4% unavailable for occupancy. 

Of the total year-round units in Bedford County, 92.1% were occupied. 
Of units available for occupancy, vacancy rates were 1.5% for owner 
units and 8.9% for rental units. Among the total year-round units in 
Marshall County, 93.7% were occupied in 1980. Of the units available 
for occupancy, vacancy rates were 1.4% for owner units and 6.0% for 
rental units (Bureau of the Census 1982a). Over 12,300 year-round hous
ing units were recorded in Murfreesboro in 1980, 92.6% of which were 
occupied. Approximately 5,400 such units were present in Shelbyville 
during the same year, with 93.1% occupied. 

Data regarding the number of building permits issued for housing con
struction in Bedford and Marshall counties indicate slow housing growth 
in each county. Between 1981 and 1985, less than 300 permits were 
issued in Bedford County and less than 60 were issued in Marshall County 
(with 56 permits authorized in 1985 for the latter). Issuance of 
building permits in Rutherford County, on the other hand, showed an 
accelerating trend in year-round housing units. From 1981 to 1986 in 
Rutherford County nearly 9,000 building permits were issued (almost 
l, 500 annua 11y) with 27% of those permits authorized in 1986 (Bureau of 
the Census 1983; 1985; 1987a). A 1987 vacancy survey of Rutherford 
County housing units reported a decrease in the total vacancy rate since 
1980 (Federal Home loan Bank of Cincinnati 1987). 

Temporary lodging in the form of hotel/motel rooms may be found in Bed
ford (255 rooms), Marshall (123 rooms), and Rutherford (l,G95 rooms) 
counties. 

C. Public Services 

Levels of public service provided by local governments within the 
Tennessee ROI were analyzed using October 1982 employment data (Bureau 
of the Census 1984) and 1986-87 school year statistics (Tennessee 
Department of Education 1987). 

Police and fire protection, provision of health care, and public educa
tional instruction were examined in detail. The levels of general pub
lic services were determined by the ratio of employees to regional popu·· 
l<ition and by student/teacher ratios at the primary and secondary public 
schoo 1 1eve1 s. 
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Level of service ratios for key public services are presented in Table 
5.6.11-3 for the Tennessee ROI component counties, the whole ROI, 
Tennessee, and the United States. Total government fulltime equivalent 
(FTE} employment in the ROI is 31.15 per 1,000 residents, a level of 
service falling below both the state and national averages. For health 
care and educational levels of service (both employment to population 
ratio and student/teacher ratio), the ROI averages are below national 
averages and are below or at state averages. The ROI level of service 
for fire protection exceeds both the state and nation while the ROI 
police protection level of service exceeds that of the state but falls 
below that of the nation. 

, General health care services and facilities serving the ROI are concen
trated in Davidson County (Nashville). Eighteen hospitals and 50 
clinics in that county alone offer ROI residents more than 6,500 beds. 

The Tennessee SSC facilities are proposed for Bedford, Marshall, Ruther
ford, and Williamson counties. While Williamson County would only con
tain portions of the ring, Bedford, Marshall, and Rutherford counties 
would be hosting the key facilities of the project and would likely 
experience the most direct effects on public services and facilities 
associated with SSC development. 

2. Primary Impact Counties 

a. Bedford County 

One-third of the SSC ring, including roughly half of the far experimen
tal area, is proposed to lie in unincorporated areas of Bedford County. 
Law enforcement services are supplied by the Bedford County Sheriff's 
Department with twelve sworn officers headquartered in Shelbyville. 
Fire suppression and prevention services, with 28 fulltime and 11 volun
teer personnel, are also located in Shelbyville. 

One hospital in Shelbyville currently serves residents of Bedford County 
with more than 100 beds. 

The Bedford County Public School system provides public education ser
vices and facilities to county residents. The school system maintains 
seven elementary, one middle, and three high schools, located in Shelby
ville, Unionville, and Wartrace. The school system's 17.70 FTE employees 
per 1,000 population represents a general education level of service 
better than the ROI and state levels of service (ratios of 15.25 and 
16.41 FTE employees per 1,000 population, respectively) but the county 
ratio falls below that of the nation (18.44 FTE employees per 1,000 
population). These relative levels of service are similarly reflected in 
the 20.0 Bedford County student/teacher ratio as compared to 20.3 for 
the ROI and state of Tennessee, and a lower 18.0 for the nation. 
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Table 5.6.11~3 
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Although Marshall County is proposed to host less than one-sixth of the 
SSC ring, approximately half of the far experimental area is planned for 
placement in the county. Police protection in the county is supplied at 
a level of service lower than those of the RO!, state, and nation. Fire 
protection services, predominantly volunteer, closest to the far experi
mental area are located less than 3 mi away in Chapel Hill. 

Three clinics and one hospital, with nearly 120 beds, provide general 
health care to county residents. 

The Marshall County Public School system maintains three elementary, one 
middle, and three high schools in Lewisburg, Cornersville, and Chapel 
Hill. General public education levels of service in the county as indi
cated by employment to population ratios, like those of Bedford County, 
exceed those of the ROI and state but are exceeded by that of the nation. 
However, inspection of student/teacher ratios among the county (22.l), 
ROI (20.3), state (20.3), and nation (18.0) suggest that Marshall County 
maintains the poorest level of instructional service. 

c. Rutherford County 

The proposed sites for campus, injector, expansion area, and other near 
cluster facilities are in Rutherford County, less than 10 mi from 
Murfreesboro. Police protection at the site is provided by the Ruther
ford County Sheriff's Department, which maintains one central sheriff's 
office in Murfreesboro and staffs 36 sworn officers. Together with the 
Murfreesboro Police Department, which provides law enforcement services 
to city residents with more than 80 sworn officers, police protection in 
the county is supplied at a level of service lower than those for the 
ROI, state, and nation. 

Fire protection services in the county are maintained at a level of ser
vice greater than the nation but less than the ROI and state. Fire pro
tection services closest to the proposed campus site are provided by a 
99-member paid fire department located in Murfreesboro. 

In addition to the concentration of health care facilities in Davidson 
County, two hospitals with more than 350 combined beds in Murfreesboro 
provide general care to county residents. 

Two school systems operate in Rutherford County: Murfreesboro Public 
Schools and Rutherford County Public Schools. Murfreesboro Public 
Schools offer public education through six elementary schools in the 
city. Rutherford County Public Schools offers educational services 
through the secondary level: 17 elementary, three middle, and five high 
schools. Based on employment to population ratios, the school systems 
together provide general education services at a level of service 
greater than the ROI and state but lower than that of the nation. With 
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respect to student/teacher ratios, Rutherford County provides instruc
tional service on a par with the ROI and state of Tennessee, all with 
student/teacher ratios of 20.3, but not equal to the national average of 
18.0. 

D. Public Finance 

1. Tennessee State Government Finances 

a. State Government Taxes 

Tennessee has several sales and income taxes at the state level. The 
largest revenue source is the sales and use tax. Several business taxes 
on income, revenue, and assets are in place. Motor fuel taxes and motor 
vehicle registration fees are significant state-source revenues. A 
brief discussion of major sources indicates their main features. All 
dollar values in the public finance discussion are current dollars for 
the fiscal years cited. 

The sales and use tax rate is 5.5% at the state level and is applied to 
the sale, use, consumption, distribution, lease, or rental of tangible 
personal property. The base includes repairs to tangible personal 
property, motor vehicles, admission charges, and selected services. In 
fiscal year 1986, 57.03% of state tax revenues were from this source 
(Table 5.6.11-4). 

The state excise tax is an income tax on corporations, financial insti
tutions, and other similar for-profit organizations. The current rate 
is 6% of net earnings. In FY 1986, this tax accounted for 10.27% of 
state tax revenues. 

The franchise tax is levied on corporations and is 25 cents per $100 of 
stock, surplus, and undivided profit. In FY 1986, 4.39% of tax revenues 
were obtained from this source by the State of Tennessee. 

The gasoline tax is levied at a rate of 16 cents per gallon. Diesel 
fuel is taxed at 15 cents per gallon. Motor vehicle fuel taxes provided 
11.29% of tax revenues in FY 1986 for Tennessee. 

Fees are charged for different classes of motor vehicles. These increase 
by size for personal use vehicles and by weight for freight vehicles. 
There are also small title fees. Motor vehicle fees amounted to 4.18% 
of Tennessee tax revenues in FY 1986. 

Other taxes in Tennessee include the cigarette and tobacco excise taxes 
and alcoholic beverage excise taxes and license fees. The tobacco taxes 
provided 2.5% of Tennessee tax revenues in FY 1986 and were the largest 
of these tax sources. 
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b. State ~evenue and Expenditure 

FY 1936 general revenues and expenditures are presented in Table 
5. 6 .11-4. Taxes, intergovernmental revenues, and charges are the major 
revenue categories. Sales tax revenues dominate; taxes have been dis
cussed above. Total general revenue exceeded general expenditure by 4%. 
Direct capital outlays were about 12% of total general expenditures. 

c. Local Government Organization and State Payments to Local 
Governments 

There were 94 county and 335 municipal governments in Tennessee at the 
time of the 1982 Census of Governments. Nashville and Davidson counties 
consolidated as a metropolitan government in 1963 and are considered a 
municipality. There were only 15 independent school district govern
ments and 38 city and 94 county school systems. The school systems are 
fiscally provided for by the city or county governing bodies. 

There were also 469 special rlistrict governments. Important agencies 
include municipal power districts, sanitary districts, water treatment 
districts, and utility districts. There is also a state subordinate 
School Bond Authority that was established to finance public school con
struction in the state. 

The principal expenditure by the State of Tennessee is for elementary 
and secondary (K-12) education. Most K-12 education is provided by 
county and city school functions in Tennessee. There are a few special 
school districts. The largest share of state funding is the foundation 
aid program, which provides operations funding at the local level. It 
includes an equalization feature. A number of other categorical grant 
programs are available for education. School capital funding is pro
vided mostly by local governments. 

Some state taxes are earmarked, sometimes in part, for specific func
tions such as sales and use tax funding for education, which includes 
65.097% of revenues as well as revenue from motor vehicle registrations, 
whicil is apportioned 98% to the highway fund. Parts of severance taxes 
are returned to locals for education and roads. Tennessee Valley 
Authority payments are shared among cities, counties, and the state. 
The state obtains 15% of business tax revenues, which are otherwise a 
local source in Tennessee. 

A few revenue sources are dedicated, in part, to cities and/or counties. 
For instance, 50% of the mixed drink tax is returned to the city or county 
of sale. Alcoholic beverage taxes are granted 17.5% to counties. The 
two-part beer tax is, for one part, returned to city and county govern
ments by site of sale and, for the other part, 20% is dedicated to local 
governments. The excise (corporate income) tax is given 2.5% to cities 
and counties. The sales and use tax is given 4.6084% to municipalities. 
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Table 5.6.11•4 · 
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Motor fuel taxes are subject to complex distribution procedures. The 
first-11 cents of the gasoline tax is distributed 28.6% to counties and 
14.3% to cities. An additional 1 cent is granted two-thirds to counties 
and one-third to cities. The diesel tax is expected to be apportioned 
19.78% to counties and 9.89% to cities in fiscal year 1987-1988. These 
distributions are partially on the basis of population. 

2. Tennessee Local Government Finances 

Bedford, Marshall, and Rutherford counties, are considered the primary 
impact area in local government finance. Chapel Hill and Murfreesboro, 
in Marshall and Rutherford counties, respectively, are also included. 

a. Bedford County 

As shown in Table 5.6.11-5, Intergovernmental revenues are dominated by 
those for schools. Property and local sales taxes are the major local 
revenue sources. Schools and roads are the main operating expenditures. 
No capital projects were reported for this period. Operating revenues 
exceeded total expenditures by 8%. 

Jurisdictions recorded the following 1986 property tax collections: 

Jurisdiction 

County government 
City government 

Total Bedford County 

Tax Collections 

$3,965,000 
1.485,000 

$5,450,000 

In Tennessee, school districts and other functions are normally not separ
ate taxing jurisdictions. Total 1986 assessed value was $97,653,028. 

b. Marshall County 

As shown in Table 5.6.11-6, FY 1986 intergovernmental revenues are schools 
and roads. Property and local option sales taxes are the largest local 
revenue sources. Schools and roads are the main expenditures. Capital 
projects are shown to be 2% of total expenditures. An 8% deficit, based 
on total expenditures, was recorded for 1986. 

Marshall County jurisdictions recorded 1986 property tax collections, as 
follows: 

Jurisdiction 

County government 
City government 

Total Marshall County 

Tax Collections 

$3,227,000 
1.478.000 

$4,755,000 

Total FY 1986 assessed value was $102,192,843. 
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Table 5.6.11-5 

BEDFORD COUNTY, TENNESSEE 
COUNTY REVENUES BY SOURCE ANO EXPENDITURES BY FUHCTION - 1986 

Revenue/Expenditure 

REVENUE 
Federa 1 

Revenue sharing 
Schoo ls 

Other 
Total federal 

State 
Schoo ls 

Roads 
Other 
Tota 1 state 

Local 
Property tax 
Equivalent payrrents 
loca 1 sales 
Local beverage 
Licen~es & permits 
Interest income 
Fe~s 

Other 1oca 1 

Total loca 1 

Total Operating Revenue 

EXPENDITURE 

General 
Schoo ls 

Roads 
Debt service 

Principal 

hiterest 
Ct her 

Cperat ing expenditure 
Capital projects 
Total op. expend. & cap. projects 

Intergovernmental Expend ituri:'! 

Amount 

$ 156,000 
977, 000 

37. c-;;~ 

$ 1,170,000 

$ 5,346,000 
1,153,000 

131, 000 

$ 6,730, 000 

$ 3,965, 000 
335,000 

1,163,000 
64,000 

159,000 

225.000 
101, oco 
897 ,000 

$ 8,009,000 

$ 15.909,GOO 

s 1,023,000 

9,851,COO 

1,507,000 

661. GOO 

717,00D 
0 

$ 14,771,000 
0 

$ 14,771,COO 

$ 542,000 

Notes: Assessed Valuation, 1986: $ 97,653,000: Population: 29,2DO 

Per Capita 

$ 5 

33 

I 
39 

$ 183 
39 

8 
230 

$ 136 

11 
74 

1 
5 

8 
7 

31 
274 

$ 545 

$ 69 

338 

52 

$ 23 
25 

0 

• 506 • 
0 

$ 506 

$ 19 

Sources: For financial data: Tennessee Canptroller of the Treasury, March, 1988; for 
population figure: U.S. Bureau of the Census, Local Popu1ation Esti~~tes, 
Machine Readable Data File, April, 1988. 
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Table 5.6.11-6 

MARSHALL COUNTY, TENNESSEE 
COUNTY REVENUES BY SOURCE AND EXPENDITURES BY FUNCTION - 1986 

Rever•.Je/Expend iture to.mount Per Capita 

REVENUE 
Federal 

Revenue sharing $ 145, 000 $ 7 

Schools 651, 000 31 
Other 0 0 
Tota 1 federa 1 796, 000 38 

State 

Schools $ 3,747, GOO $ 179 
Roads 1,235,0IJO 59 
Other 117,000 6 
Total state 5, 109,000 144 

Local 

Property tax $ 3,177,000 $ 157 
Equivalent payments 205, 000 10 
Local sales 1,055,000 98 

Lcca l beverage 70,000 3 
licenses & permits 465,000 22 
Interest income 413,000 10 
Fees 255,000 11 
Other loca 1 624,000 30 
Total local 7,374,000 353 

Total Operating Revenue $ 13,279,000 $ 635 

EXPENDITURE 

General $ 1,879,000 $ 90 
Schools 7,259,000 347 
Roads 1,471,000 70 
Debt service 

Principal 360,000 17 
Interest 311,000 15 

Ct her 0 0 

Operating expenditure $ 11,280,000 $ 540 
Capital projects 3,144,000 150 
Total op. expend. & cap. projects 14,414,000 690 

Intergovernmental Expenditure $ 389,000 $ 19 

Notes: (Population: 20,900) (Assessed Valuation, 1986: $ 102,193,000) 

Sources: For financial data: Tennessee Comptroller of the Treasury, March, 1988; for 
population figure: U.S. Bureau of the Census, Local Population Estimates, 
Machine Readable Data File, April, 1988. 
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As seen in Table 5.6.11-7, road funding from the state, local sales tax, 
and property tax revenues are the major revenue sources for FY 1985. 
General expenditures and debt service are the major expenditures. A 
surplus of 14% of total expenditures is shown. No capital projects are 
indicated. 

d. Rutherford County 

As shown in Table 5.6.11-8, schools receive the major shares of state 
and federal intergovernmental funds. Property taxes and the local option 
sales taxes are the major local revenue sources. Other sources include 
property tax equivalent payments and several nontax sources. The major 
operating expenses are general expenses, schools, and roads. Expendi
tures by the county also include support for schools and intergovern
mental transfers of local option sales tax revenues. Capital project 
expenditure was 6% of operating expenditure. Operating revenue exceeded 
total expenditure by about 8%. 

Rutherford County jurisdictions recorded the following 1986 property tax 
collections: 

Jurisdiction 

County Government 
City Government 

Total Rutherford County 

Tax Collections 

$12, 645,000 
5,304,000 

$17,949,000 

Total 1986 assessed value was $741,209,968. 

e. City of Murfreesboro 

As shown in Table 5.6.11-9, Murfreesboro, received substantial support 
from the state, especially for schools, and local sales tax revenues and 
more school support from Rutherford County. The major local source is 
the property tax. General government led schools and then roads in 
shares of operating expenses. Capital projects were 9% of total expen
ditures. Total expenditures exceeded operating revenues by 6%. However, 
the source document (Tennessee Comptroller of the Treasury 1988) indi
cated that Murfreesboro had substantial enterprise fund revenues in 
excess of expenditures from which to draw funds. 
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Table 5.6.11-7 

CHAPEL HILL (MARSHALL COUNTY), TENNESSEE 
CITY REVENUES BY SOURCE AND EXPENDITURES BY FUNCTION - 1986 

Revenue/Expenditure 

REVEHUE 
Federa 1 

Revenue sharing 
Schools 

Other 

Total federa 1 
State 

Schoo ls 

Roads 
Ot~r 

Total state 
County 

Local sales tax 
School ADA 
Other 
Tota 1 county 

local 
Property tax 
Equivalent payments 
Local beverage 
Licenses & pennits 
Interest income 

Other local 
Tota 1 loca 1 

Total Operati"09 Revenue 

EXPENDITURE 
General 
Schools 
Roads 
Debt service 

Principal 

Interest 
Other 

Operating expenditure 
Capital projects 
Total op. expend. & cap. projects 

Intergovernmental Expenditure 

Notes: Population: 850 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

AnJOunt 

7 ,000 

0 

0 

7,000 

0 
18,000 
30,000 
48, 000 

13,000 
0 

0 

13,000 

20,000 
3,000 

D 
1,000 

18,000 
45,000 
87. 000 

156, 000 

102,000 
0 

1,000 

25,000 
9,000 

0 

137, ODO 
0 

137. 000 

0 

Per Capita 

$ B 

0 
0 

$ 8 

$ 0 
21 
35 

$ 56 

$ 15 
0 
0 

$ 15 

$ 24 
4 
0 

21 
53 

$ 102 

$ 184 

120 
0 
I 

29 
11 

0 

161 
0 

$ 161 

D 

Sources: For financial data: Tennessee Comptroller of the Treasury, March, 1988; for population tigure: 
U.S. Bureau of the Census, loca·l ?opulatlon Estimates, Machine Readable Data File. April, 1988. 
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Table 5.6.11-8 

RUTHERFORD COUNTY, TENNESSEE 
COUNTY REVENUES BY SOURCE AND EXPENDITURES BY FUNCTION - 1986 

Revenue/Expenditure 

REVENUE 
Federal 

Revenue sharing 
Schoo ls 
Other 
Total Federa) 

State 
Schoo ls 

Roads 
Other 

Total State 

Local 
Property tax 
Equivalent payments 
Local sales tax 
Local beverage 
licenses & permits 
Interest incane 
Fees 

Other local 
Total Loca 1 

Total Operating Revenue 

EXPENDITURE 
General 
Schools 
Roads 

Debt service 
Principal 

Interest 
Other 

Operating expenditure 
Capital projects 
Total op. expend. & cap. projects 

Jntergovernw~ntal expenditure 

Notes: Population: 102,700 
Assessed Valuation, 1986' $ 741,210,000 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

Amount Per Capita 

480,000 $ 5 
2,060,000 20 

24,000 0 
2,564,000 $ 25 

14,363,000 $ 140 
I. 558, 000 15 

560, 000 5 
16.481,000 $ 160 

12.645,000 $ 123 
2,990,000 29 

12,592,000 123 
219,000 2 

2,583,000 25 
1.681,000 16 
1.041,000 10 
4.089,000 40 

37,840,000 $ 368 

56,885,000 $ 554 

9,889,000 $ 96 
29,308,000 285 
2,859,000 $ 28 

5,685,000 55 
1.537,000 15 

0 0 

49,278,000 $ 480 
3,523,000 34 

52.801,000 $ 514 

9.333,000 $ 91 

Sources: For financial data: Tennessee Co~troller of the Treasury. March 1988; for 
population figure: U.S. Bureau of the Census, Local Population Estimates, 
Machine Readable Data File, April, 1988. 
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Table 5.6.11-9 

(RUTHERFORD COUNTY), TENNESSEE 
CITY REVENUES BY SOURCE AND EXPENDITURES BY FUNCTION - 1986 

Revenue/Expenditure Amou11t Per Capita 

REVENUE 
Federal 

Revenue sharing $ 613.000 $ 15 
Schools 315.000 8 
Other 517,000 13 
Total Federa 1 $ l,445,GOO $ 35 

State 
Schools $ 3,513.COO $ 86 
Roads 689,0CO 17 
Other 1. 404, 000 34 
Tota 1 State $ 5, 606, 000 $ 137 

County 
Local sales $ 5,192,000 $ 127 
School ADA 1,430,000 35 
Other l,251.000 31 
Total County $ 7,873,000 $ 192 

Local 
Property tax $ 5,019,000 $ 123 
Equivalent payments 565, 000 14 
loca 1 beverage 1,000,000 24 
Licenses & pennits 713,000 17 
Interest income 1,825,000 45 
Other loca 1 l,150,000 18 
Total Local $ 10,272,000 $ 251 

Total Operating Revenue $ 25,196,000 $ 615 

EXPENDITURE 

General $ 12,079,0CO $ 295 
Schools 8,3ll,000 203 
Roads 1,144,000 28 
Debt service 

Principal 803,000 20 
Interest 1,886,000 46 

Other 0 0 

Operating expenditure $ 24,223,000 $ 591 
Capital projects 2,467.000 60 
Total op. expend. & cap. projects 26,690,000 652 

Intergovernmental expenditure $ 0 $ 0 

Notes: Population: 40,960 

Sources: For financial data: Tennessee Ccmptroller of the Treasury, March 1988; for 
population figure: U.S. Bureau of the Census, Local Population Estimates. 
Machine- Readable Data Fi-le, April, 1988. 
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Major highways and roads serving the proposed SSC site are shown in 
Figure 5.6.11-3. Data on these highways and roads are presented in 
Table 5.6.11-10. 

Metropolitan Nashville, the state capital, 30 mi to the north northwest 
of the proposed SSC site, is served by a freeway system that includes 
interstate highways l-24 extending to the northwest and southeast, l-40 
extending to the east and west, and I-65 extending to the north and 
south. An extensive system of arterial and beltway freeways and high
ways join these interstates. 

Currently traffic on freeways and highways serving Nashville exceed level 
of service Class 0 conditions during peak hours. Expansion and improve
ment plans for many interstate, arterial, and feeder highways and roads 
include expansion of Interstates I-40 and I-65 within the Nashville area 
(Nashville 1987). 

The proposed SSC site is served by a network of interstate, U.S., state, 
and county highways and roads that include Interstate I-24 on the north
east and I-65 on the west. U.S. Route A31 crosses the western portion 
of the site extending from U.S. Route A41 to Lewisburg. U.S. Route A41 
crosses the southwestern portion and connects the site to Nashvil 1 e and 
Shelbyville. U.S. Route 231 crosses the eastern portion and connects 
the site with I-24 near Murfreesboro and Shelbyville. State Route 96 
passes to the north and connects I-24 near Murfreesboro to I-65 near 
Franklin. State Route 99 crosses the northwestern portion and connects 
the site to I-24 near Murfreesboro and I-65 near Columbia. Additional 
county paved and unpaved roads provide access to most of the proposed 
locations for surface facilities. 

Highway improvements are planned for the proposed SSC site area with or 
without the SSC. A new interstate highway I-840, extending from I-40 
west of Nashville to I-40 east of Nashville, will form a southern bypass 
around Nashville. This highway will pass to the north of the proposed 
SSC site and will provide an interstate connection between I-24 and I-65 
(TOOT 1986-1). In addition, U.S. Route 231 from Murfreesboro to 
Shelbyville will be reconstructed to four lanes (TOOT 1986-2). 

2. Rail 

As shown in Figure 5.6.11-3, the proposed SSC site is served by two main 
line railroads operated by CSX Transportation The first crosses the 
western portion of the site and extends south from Nashville to 
Birmingham, Alabama. An existing siding is located on this line at 
Lewisburg. The other crosses the eastern portion and extends southeast 
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Figure 5.6.11-3 
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Table 5.6.11-10 

PRESENT HIGHWAYS AND ROADS 
SERVING THE PROPOSED TENNESSEE SSC SITE 

Peak Hour 

Length Capacity Volume 
Road Seg1nent mi Lanes pcph 

1-24: SR 254 to State Route 96 15 4 8,000 3,000 
1-24: State Route 96 to U.S. Route 231 3 4 8,000 2.100 
I-65:SR 254 to State Route 96 9 4 8,000 3,200 
1-65: State Route 96 to State Route 99 19 4 8,000 1.700 
U.S. Route A41: SR 254 to State Route 96 14 2 2.800 650 

U.S. RoutsA41: State Route 96 to U.S. Route 231 30 2 2,800 350 
U.S. Route A31: U.S.Route A41 to West State 

Route 99 15 2 2,800 250 
U.S. Route 231: 1-24 to U.S. Route A41 23 2 1,800 800 
State Route 96: 1-24 to U.S. Route A41 13 1 2,800 450 
State Route 96: U.S. Route A41 to I-65 11 1 1,800 750 
State Route 99: State Route 96 to U.S. Route A41 18 1 2,800 300 
State Route 99: U.S. Route A41 to U.S. Route A31 6 2 1,800 100 
State Route 99: U.S. Route A31 to 1-65 12 1 1,800 150 

NOTES: 

1. PC?H: Passenger Cars Per Hour 
2. Level of Service 

Los2 

8 
A 
8 
A 
c3 
s4 

B 
c5 

c 
cs 
al 
A 
B 

A: Free flaw with individual users virtually unaffected by the presence of others in the 
traffic stream. 

B: Stable flow but the presence of other users in the traffic stream begins ta be 

noticeable. 
C: Stable flow but operations of individual users becomes significantly affected by interactions 

with others in the traffic stream. 
D: High density, but stable flow with speed and freedan to maneuver severely restricted and 

the driver experiences a generally poor level of canfort and convenience. 
E: Unstable flow at near capacity level with speeds reduced, r:ianeuvering difficult and extremely 

poor level of comfort and convenience. 
F: Forced or breakdown flow with traffic demand exceeding the capacity, unstable stop and go traffic. 

3. Portions of U.S. Route A41 close to State Route 254 experience LOS D. 
4. Portions of U.S. Route A41 close to State Route 96 and U.S. Route 231 experience LOS C. 
5. Portions of U.S. Route 231 close to 1-24 experience LOS D. 
6. Portions of State Route 96 close to 1-65 experience LOS D. 
7, Portions of State Route 99 close to State Route 96 experience LOS C. 

Sources: TOOT 1986-3; TRB 1985. 
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from Nashville to northern Alabama. A rail yard is located on this line 
at Murfreesboro 6 mi northeast of the proposed campus site. The railroad 
density on both of these lines exceeded 5 million gross ton/mi in 1981 
(Tennessee Department of Transportion 1982). These railroads connect 
the proposed site area with other cities on the main lines and with most 
other major U.S. cities through connections to other railroads. 

AMTRAK passenger service is provided at Dyersburg and Memphis at the 
western end of the state (Tennessee Department of Transportation 1982). 

3. Bir: 

Airports serving the proposed SSC site are also shown in Figure 5.6.11-3. 
The principal airport that would provide passenger and freight service 
to the proposed SSC site is the Nashville Metropolitan Airport, owned 
and operated by the Metropolitan Nashville Airport Authority. This air
port, located south of Interstate I-40, 6 mi east-southeast of downtown 
Nashville, is approximately 28 mi north-northwest of the proposed campus 
location. More than 4.5 million passengers were served in 1986 
(Nashville 1987). Airport operations are not currently congested. 
However, scheduled airline operations experienced 4,000 hours of delays 
in 1984. Delays are forecasted to increase to more than 5,000 hours in 
1994 (Federal Aviation Administration). American Airlines is currently 
establishing a hub at the Nashville Metropolitan Airport. A new 
terminal was completed in September 1987, and a new parallel runway is 
scheduled for completion by the end of 1989 (Moore 1987). 

Publicly owned and operated general aviation fields are located at 
Smyrna, Murfreesboro, Shelbyville, and Lewisburg. The Smyrna. Airport, 
owned and operated by the Metropolitan Nashville Airport Authority, is 
located approximately 16 miles north-northwest of the proposed campus 
location. The Smyrna Airport used to be an Air Force base and can han
dle corporate jets, airliners, and cargo planes (Nashville 1984). The 
Murfreesboro Municipal Airport, owned; and operated by the City of 
Murfreesboro, is the closest airport. It is located approximately 9 mi 
northeast of the proposed campus location and generally caters to small 
single-engine aircraft (Murfreesboro 191g). The remaining two airports 
at Shelbyville and Lewisburg, 15 mi south and 26 mi southwest of the 
proposed campus location, respectively, can handle corporate jet air
craft (Shelbyville undated; Lewisburg 1977). 

4. Waterways 

The City of Nashville is located on the Cumberland River, which gives it 
access to an extensive water transportation system. The Cumberland 
River flows into the Ohio River, which flows into the Mississippi River. 
The Ohio River provides access to the Tennessee River, which connects to 
the Gulf coast through the Tennessee-Tombigbee Waterway. The Mississippi 
River provides access directly to the Gulf coast and to the Great Lakes . 
at Chicago through connection to the Illinois River and the Sanitary and 
Ship Canals. The Port of Nashville handled more than 3.7 million tons 
of waterborne freight in 1986 (Nashville 1987). Three multipurpose 

3APP5S22188143 DEIS Volume IV Appendix 5 



Affected Environments at Alternative Sites 
Tennessee 127 

barge terminals are located in Nashville, approximately 35 mi north
northwest of the proposed campus location. CSX Transportation provides 
rail access to the proposed SSC site through connections to two of these 
facilities. Truck connections to these facilities are also available 
(unverified). 

5. Public Transit 

a. Bus Service 

Bus service in the Nashville metropolitan area is provided by the Nash
ville Metropolitan Transit Authority (MTA). The MTA provides service 
over 30 fixed routes radiating cut from the center of Nashville. Approx
imately 96 buses are used. A trip survey completed in 1985 indicated 
that the weekday passenger count was approximately 30,000 passengers. 
Special fares are available on the fixed-route bus system for the elderly 
and the handicapped. A 5-yr plan for transit improvements includes an 
increase in the bus system, establishment of a busway or light rail tran
sit system along two corridors, and establishment of a rubber-tired trol
ley system downtown. The development of private interest in the estab-
1 ishment of a monorail system in tourist areas is being investigated 
(Metropolitan Transit Authority 1986). The MTA does not provide service 
to the proposed SSC site area. 

Intercity bus service is provided in the proposed SSC site area on 
routes following Interstates 24 and 65 and U.S. Routes A31 and Ml 
(TOOT 1978). 

b. Taxi Service 

Privately operated taxi, shuttle, and limousine service is provided 
throughout the Nashville metropolitan area. A study conducted in 1987, 
recommended that shL!ttl e service be established between the Nashvi 11 e 
Metropolitan Airport and the communities of Manchester on I-24 southeast 
of the proposed campus location and Lewisburg on U.S. Route A31 
southwest of the proposed campus location (Tennessee Valley Aerospace 
Region 1987). 

c. Rental Car Service 

Privately operated rental car services are located at the Nashville 
Metropolitan Airport and other locations in the Nashville metropolitan 
area. Additional rental car services are located at general aviation 
fields in Smyrna, Murfreesboro, and Lewisburg (Flight Guide 1988). 

d. Para-Transit Services 

The MTA provides a door-to-door transportation service to those elderly 
and handicapped individuals unable to use the fixed-route bus service. 
This service provides approximately 5,000-passenger trips per month. 
The MTA also provides a ridesharing program. This program establishes 
employer-based ridesharing programs, provides computer matching for 
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transit, carpools and vanpools, and operates a vanpool program. The MTA 
operated 12 vanpools in FY 1986. Plans call for an expansion of the 
ridesharing program (Metropolitan Transit Authority 1986). In addition, 
the MTA has established park-and-ride lots for use by carpoolers, 
vanpoolers and bus riders (Nashville 1987). 

The Mid-Cumberland Human Resource Agency provides a demand/response, 
fixed-route, and ridesharing transportation service. This service, 
provided by vans and specialized buses in 13 middle Tennessee counties, 
is open to the general public and provides transportation for medical, 
shopping, business, education, employment, and recreational purposes. 
The Agency also provides a ridesharing service and operates four vanpools 
(Volpe 1988). 

The Mid-Cumberland Council of Governments also provides a regional 
vanpool program. This program operates nine vanpools, including two 
between Murfreesboro and the Nashville metropolitan area (MCCOG undated). 

B. Utilities 

1. Electricity 

a. Ownership 

The area in the vicinity of the Tennessee site is served by the trans
mission network of the Tennessee Valley Authority (TVA). 

The TVA is a wholly owned corporation of the United States government. 
Established by Congress in 1933, the TVA is charged with developing the 
resources of the Tennessee Valley region. This includes providing for 
flood control, producing electric power, and encouraging economic and 
industrial development. (Tennessee Valley Authority annual report 
1987). 

b. Delineation of Service Territory 

The TVA electric power and distribution system provides power to 110 
municipal and 50 cooperative electric systems for distribution to 3.2 
million customers. The locally owned distributors serve 80,000 mi 2 in 
parts of seven states (Tennessee, Virginia, North Carolina, Mississippi, 
Alabama, Georgia, and Kentucky) with a population of an estimated 7 
million (Tennessee Valley Authority annual report 1987) 

c. Interrelationship with Other Electric Utilities 

The TVA provides electric power to municipal and cooperative power 
distributors for final retail distribution to residential, commercial, 
and industrial customers (Tennessee Valley Authority Power Program 
Summary 1987). 
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The TVA area is an ir.dividual subregion of the Southeastern Electric 
Reliability Council (SERC). This subregion is composed of three member 
companies: the Tennessee Valley Authority, Nantahala Power and Light 
Company, and Tapoco, Inc. (Tipps 1987). SERC membership includes 28 
systems in nine states (Virginia, Tennessee, North Carolina, South 
Carolina, Mississippi, Alabama, Georgia, Florida, and parts of Kentucky) 
in the southeastern United States. The SERC region covers an area of 
approximately 350,000 mi 2 with 16 million customers (North American 
Electric Reliability Council 1987). SERC transmission systems are 
directly interconnected with the transmission systems in four other 
Regional Councils (Southwest Power Pool, East Central Area Reliability 
Coordination Agreement, Mid-America Interconnected Network and 
Mid-Continent Area Power Pool). All are members of the North American 
Electric Reliability Cour.cil (NERC). SERC members actively participate 
in interregional and intraregional studies and coordinating activities 
(North American Electric Reliability Council 1987). 

d. Existing Network 

TVA currently has approximately 23,500 MW of capacity in service to meet 
summer peak loads. An additional 5,500 MW of nuclear capacity exists 
but is presently out of service. The types of capacity and their per
cent contribution to the TVA total power supply (assuming the nuclear 
units are operating normally) are shown in Table 5.6.11-11 (Tennessee 
Valley Aurhority 1987). 

Table 5.6.11-11 

TVA GENERATING CAPACITY FOR 1987 

Unit Type 

Coal-fired 
Combustion turbine 
Hydro a 
Nuclearb 
Pumped storage 

Totals: 

Notes: 

Capacity 
(MW) 

15,838 
2,066 
4,0ll 
5,491 
1, 532 

28,938 

Percent of 
TVA Capacity 

54.7 
7.1 

13.9 
19.0 
5.3 

100.0 

a. Includes power fran the Corps of Engineers and the AllMll1num Company of America 
b. Browns Ferry and Sequoyah nuclear capacity is currently out of service for safety work and 

evaluation. 

Source: Tennessee Valley Authority Annual Report 1987. 
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The referenced source delineates the existing and authorized transmis
sion line system for the TVA (Tennessee Valley Authority Power Program 
SLlmmary 1986). 

e. Planned Future Upgrades/Additions 

TVA plans to upgrade future capacity by providing the addition of 
nuclear capacity and implementing conservation and load management acti
vities to reduce power system demands. 

Watts Bar and Bellefonte Nuclear Plants are currently under construction 
and wil 1 add 4, 700 MW of capacity to the power system. The Watts Bar 
Unit 1 addition is scheduled to load fuel in June 1988. The commercial 
operating date for Watts Bar Unit 2 and Bellefonte Units 1 and 2 are 
under review (Tipps 1987). 

Estimated savings from load management and conservation measures for the 
summer and winter of 1995 are 2,050 ar.d 3,250 Mli/ respectively (Tipps 
1987). 

By 1995 TVA is projecting to add 177 mi of 500 kV lines and 187 mi of 
161 kV lines. Several 500 kV lines and associated substations are 
scheduled to be completed in 1988 (Tipps 1987). 

2. Natural Gas 

a. Ownership 

The natural gas systems in the vicinity of the proposed site appear to 
be owned and controlled by the local municipalities. * 

3. Telecommunications 

a. Ownership 

The utility providing telecommunications service for the vicinity of the 
proposed site is the South Central Bell Telephone Company. 

South Central Bell Telephone Company (South Central Bell), incorporated 
under the laws of the State of Georgia, is a wholly owned subsidiary of 
Bell South Corporation and a publicly held corporation. (South Central 
Bell Telephone Company Annual Report 1987). 

b. Delineation of Service Territory 

South Central Bell provides telecommunications products and services in 
17 calling zones encompassing 78% of the population and 63% of the 
geographic area in Alabama, Kentucky, Louisiana, Mississippi, and 
Tennessee (South Central Bell Telephone Company Annual Report 1987). 
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c. Interrelationship with Other Telecommunications Systems 

Sufficient information concerning system interrelationships was 
unavailable for review. 

d. Existing Network 

South Central Bell presently has over 65,800 mi of fiber optic cable in 
its servica network, and 432 of its central offices have been converted 
to digital switches. South Central Bell lines in service now total more 
than 6.8 million (South Central Bell Telephone Company Annual Report 
1987). 

South Central Bell has a #5ESS digital electronic switching center in 
Murfraesboro built by AT&T and installed in 1985. Cable .facilities 
presently provide 1.54 megabit/s service (South Central Bell Telephone 
Company Annual Report 1988). 

Interexchange facilities between Murfreesboro and Nashville provide two 
major routes: one is a 6-GHz, 90-megabit/s digital radio route; the 
second is a cable route which is a combination of fiber-optic cable and 
TIC cable (South Central Bell Telephone Company Annual Report 1988). 

e. Planned Future Upgrades/Additions 

South Central Bell plans to convert all of its central offices to 
electronic switching by the end of 1990 (South Central Bell Telephone 
Company, Annual Report 1987) 

Under current South Central Bell plans, their combination fiber-optic/TlC 
cable will be entirely upgraded to fiber optics by 1991 (South Central 
Bell Telephone Company Annual Report 1988). 
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5.5.12 Cultural and Paleontological Resources 

5.6.12.l Cultural Resources 

A. Cultural History and Scientific Basis 

Paleo-Indian occupation in Tennessee begins around 10,000 B.C. Jennings 
(1978) cities the Wells Creek site (Dragoo 1976) as evidence for an 
early and relatively intense Paleo-Indian occupation. The nomadic 
Paleo-Indian subsistence was based on big game hunting. Sites are 
generally small campsites identified on the basis of Clovis and Folsom 
type projectile points. No sites from this period have yet been 
docum~nted for the proposed project are~. 

The Archaic period (8000 B.C. to 1000 B.C.) is characterized by a shift 
in subsistence and settlement patterns with adaptations to local 
resources. Groundstone milling stones and axes are evident during the 
early period. The Eva Site (5000 B.C.), located east of the Tennessee 
River, is an example of the Middle Archaic. The site contained a large, 
dense shell midden, fiber tempered ceramics, and atlatls with bannerstone 
weights. Archaic Morrow Mountain and White Springs/Sykes projectile 
points seem to overlap or are contemporary (Dickson 1979). Several 
small sites, found in association with streams and representing 
short-term Archaic occupation dating to about 2000 B.C. have been 
recorded in the proposed project region (Hudson 1976). 

The Ledbetter Phase occurs during the Late Archaic (1500 B.C. to 1000 
B.C.). Sites from this phase have been recorded along the Duck River 
immediately south of the proposed project area. Dickson (1979) found 
that the area along the Duck River appears to have been more intensively 
occupied during the Archaic and the EaY"ly Woodland than during other" 
periods that are Y"epresented in the area. The decline of sites in the 
following period could be a result of a stable population occupying a 
lesser number of concentrated settlements or an actual decline in 
population. The Ledbetter Phase may be transitional to the following 
Wade Phase (1200 B.C. to 700 A.D.) in the Duck River valley. 

In general the Woodland Period (1000 B.C. - 700 A.D) represents a 
gradual change in subsistence. The hunting-gathering technology becomes 
more effective with more efficient exploitation of resources. Under
ground storage pits are documented and settlement becomes more permanent. 
Local styles of pottery develop. Rudimentary agriculture, increasingly 
elaborate burials, earthworks, and burial mounds are characteristics of 
the later Woodland period. The Woodland is seen as a transitional 
period from an economy based on hunting-gathering to one based on agricul
ture. Corn was acquired around 200 B.C. and sites situated in the 
floodplains were ideal for its cultivation. Diagnostic ceramics of the 
Woodland are tempered with crushed rock or grit, often with cord or fabric 
marked design. Reel and bar shaped gorgets of stone and copper and ear 
plugs are recorded and extensive trade networks are believed to have 
been established by the end of the Woodland, but are not well documented 
(Hudson 1976). 
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There is a hiatus in corn agriculture, possibly because of climatic 
change, from 400 A.O. until 900 A.O., when it reappears with the 
Mississippian Culture. In middle Tennessee there are no clearly defined 
phases within the Mississippian culture and divisions are based on 
temporal spans. The Mississippian begins around 900 A.O. and is seen as 
the initial growth period, termination occurs around 1450 A.O. (Benthall 
1983). The Mississippian is characterized by large earthen platform 
mounds, the practice of intense horticulture, and the development of 
organized chiefdoms. A distinctive trait found in the Central Basin of 
Tennessee is the Shell tempered ceramics (Faulkner 1977), the small, 
triangular Madison polished stone artifacts are characteristic of 
Mississippian sites. Shell artifacts are also found and include beads, 
gorgets, and spoons (Tennessee Division of Archaeology 1987). 

Previous investigations of the Central Basin area of Tennessee have 
identified a variety of Mississippian site types. These include large 
mound complexes, small mound sites, farming villages, hamlets, 
farmsteads, and seasonal camps (Tennessee Division of Archaeology 1987). 
Large mound complexes are usually regional ceremonial and political 
centers that contain multiple mounds. Small mound sites are probably 
under the influence of the centers, and usually include a single mound. 
The small mound sites are located along principal tributaries. Farming 
villages comprising a large group of families, have a number of 
structures, middens, and one or more cemeteries. In contrast, hamlets 
represent a smaller number of families and consist of three to ten 
structures, middens represent single family occupations and generally 
have only one or two structures. Transitory seasonal camps, usually 
lithic workshops or hunting camps, have no permanent structures. 

Of these site types, the mound center and the farming villages have been 
subject to the most archaeological study. Much of the information about 
these sites is based upon early study by professional and amateur 
archaeologists (Haywood 1B23; Jones 1867; Thruston 1890). 

One hundred thirty-seven sites belonging to the Mississippian period 
have been recorded in the Central Basin. Unfortunately, many of the 
early studies were performed without recording the types of data used in 
modern archaeological research. 

Ethnographically the Cherokee, a tribe of Hokan-Siouan linguistic stock, 
inhabited large areas of Tennessee as well as the Carolinas, Georgia, 
and northern Alabama. In Tennessee they occupied villages and towns 
located on ridges or bluffs above the floor level of the rivers. Corn 
agriculture was the more important vegetal food in their subsistence. 
Some of the Cherokee towns, between 1000 A.O. and 1500 A.O. were pali
saded, but more often settlements consisted of clusters of buildings 
without fortification (Williams 1979). Intrusion into their territories 
and pressure from continual settlement culminated in 1838 with the round
ing up and removal all of the Cherokee nation west of the Mississippi 
River. Hundreds perished on the infamous "Trail of Tears." 
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The first European to enter Tennessee was probably the Spanish explorer 
De Soto, who sailed up the Mississippi River to a spot near Memphis in 
1541. However, the first permanent European settlements in the 
northeast part of the state were not established until 1769 when the 
English were ceded rights to the land after the French and Indian War. 

During the Frontier period of the 1800s homesteaders established small 
farms, growing grain crops, and the major industry in the central basin 
associated with agriculture, was grist milling. 

Tennessee played a major part in the Civil War, from 1861 to 1865. Two 
famous battles were fought close to the proposed SSC project area; at 
Murfreesboro, the Battle of Stone Creek, and at Franklin. During the 
Civil War saltpeter was intensively mined in many Tennessee caves, as an 
important ingredient in gunpowder (Mathews 1971). 

Tobacco growing was also developed as an industry in Tennessee, along 
with cotton. Plantations were part of the economic structure of these 
two industries, but do not seem to be documented for the immediate 
project area although slave cbins have been recorded as structural 
components for historic farms. 

B. Known National Register Sites/Sacred Sited 

Nine known National Register properties in the vicinity of the proposed 
SSC project area that have been identified (State of Tennessee 1937) 
include Boxwood (house) Southwest of Murfreesboro: Chapel Hill 
Cumberland Presbyterian Church; Marymount (house) southwest of 
Murfreesboro; Morgan House southeast of Midland; Parks Place (house) 
north of Kirkland; Absalom Scales House north of Eagleville; Bostwick 
Female Academy north of Kirkland; ~lilliam H. McCord House in Eagleville; 
and Swain House in Chapel Hill. Seven properties in the College Grove 
vicinity of Williamson County were nominated to the National Register in 
January, 1988. None of these properties would be affected directly by 
the proposed SSC. However, other structures more than 50 years old are 
located in the proposed SSC project vicinity and could be affected. 

There are no federally recognized Native American tribes or groups 
currently in Tennessee. Surveys of the proposed project area have not 
identified any Indian burial sites or other areas known to be considered 
sacred by such groups. 

C. Previously Recorded Sites and Research in the Project Area 

While the area of the proposed project has not been systematically or 
thoroughly surveyed for archaeological sites, there are 26 previously 
recorded archaeological sites in the general project vicinity. Eight 
of the sites are in Bedford County, eleven in Marshall County, one in 
Rutherford County, and six in Williamson County. Although there are 
some data on each site, none have been evaluated to determine eligi
bility for inclusion on the National Register. 
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Several previous surveys have been undertaken in the proposed SSC project 
area. Tennessee Department of Transportation archaeologists (Ward 
19d5a, 1985b) surveyed r.ew alignments of state roads; no cultural 
resources were located. During a similar survey (Ward 1982), an assess
mEnt was made of a ca. 1890 metal truss bridge over North Fork Creek in 
the Poplins Crossroads vicinity near the proposed SSC far cluster. 
Several other TOOT surveys were completed pertaining to nearby bridge 
replacements; Duvall (1983) recorded the remains of a historic milldam 
and mill race approximately 1.5 mi from the proposed SSC project area. 

Other studies pertinent to the assessment of cultural resources in the 
proposed SSC area include the Normandy reservoir survey (Faulker and 
Mccollough 1973) and the Columbia reservoir surveys (Klippel, Elemendorf 
and Graham n.d.; Dickson 1976; Jolley and Newman 1982). Historical in
ventories have been completed by the Tennessee Historical Commission and 
pertaining to the improvement of State Route 99 (Slater 1985). 

The Tennessee Division of Archaeology conducted a reconnaissance survey 
to assess the potential for prehistoric and historic period archaeolog
ical sites within the proposed SSC site (Fielder, Prouty, and Spires 
1988). Three locations of prehistoric archaeological materials were 
identified in this survey. Two small lithic scatters, 40RD164 and 
40RD165, possibly dating to the Archaic, were located just outside the 
collider ring near intermediate access ElO. A third Archaic site 
(40803), which will require additional eva·1u~tion, was located in 
Bedford County on a terrace along North Fork Creek within the proposed 
far clusttr. 

To identify historic period archaeological sites the Division of Archae
ology surveyors used an 1878 D.G. Beers Co. historic map covering the 
proposed SSC project area (Fielder, Prouty, and Spires 1988). Eighteen 
site locations are located within the campus, injector, and future expan
sion areas. Twenty-five potential sites are shown in the far cluster. 
The h I stori c Thomas Spain ranch and cotton gin on Armstrong Va 11 ey Road 
is located in the proposed SSC campus area. The archaeological remains 
of slave cabins and the cotton gin building site could be significant to 
historical research. 

The Tennessee Division of Archaeology and the Tennessee Historical 
Commission also conducted a reconnaissance survey to identify historic 
architectural and engineering properties in the proposed SSC project 
area that might be eligible for the National Register (Fielder, Prouty, 
and Spires 1988). This survey involved those areas where direct and 
visual impacts from construction of facilities might occur. Previously, 
the Tennessee Historical Commission had intensively surveyed the 
Rutherford County portion of the SSC project area for buildings and 
structures at least 50 years old (Tennessee Historical Commission n.d.). 
Forty buildings were recorded in the campus, injector, and future 
expansion areas at the north end of the ring. An additional 30 
buildings were recorded in areas near other proposed SSC facilities. 
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Of the 40 buildings within the project area only one farm complex is 
considered to retain sufficient architectural integrity to be eligible 
for the National Register (Fielder, Prouty" and Spires 1988). The 
Sanders Farm was initially established around 1810. It is located 
within the proposed SSC future expansion area. The present farm house 
was built by R. A. Smith in 1869 in the rural Greek Revival architec
tural style. A log slave cabin and smokehouse that predate the house 
are also present on the property. In addition, other structures on the 
farm that are considered significant as examples of vernacular architec
ture include a log corn crib (1930), a mule barn (1930), a lumber house, 
and another barn. 

The survey also noted a total of 10 cemeteries in the proposed project 
area, ranging from 2 to 75 graves and dated based on earliest interment 
from 1813 to 1856. 

One existing historic bridge in the proposed SSC project area, located 
on Overall Creek in the Overall community west of Salem and designated 
as number 75 Abandoned-5 by the Tennessee Department of Transportation, 
was abandoned because of construction of a new concrete structure. It 
is a Warren through truss with vertical members; the deck is missing. 
The Tennessee Historical Commission has determined that the bridge is 
not eligible for the National Register (Fielder, Prouty, and Spires 
1988). 

D. Characterization of Known Resources and Scientific/Educational 
Potential and Significance 

The prehistoric and historic archaeological sites described above are 
indicative of the kinds of research that could be undertaken within the 
proposed SSC project area. Data are not available to predict the number 
or likely distribution of such resources; however, it is expected that 
sites representing several portions of the local culture history will be 
identified during intensive survey procedures. 

Within the Central Basin, basic questions remain about Archaic, Woodland, 
and Mississippian societies. Prehistoric sites could be important for 
research concerning site functions, subsistence, stratigraphy, settle
ment patterns, and intersite use patterns. The Tennessee Division of 
Archaeology (1987) has documented numerous research questions pertaining 
to the Mississippian Period. These questions reflect current directions 
of archaeological research into the systemic nature of prehistoric econ
omies, political structure, settlement arrangements and hierarchies, 
ecological bases, population size, and social organization. Issues are 
raised pertaining to cultural relationships with other regions and the 
growth and decline of Mississippian societies. 

The large number of potential historic archaeological sites is indicative 
of the intensity of early historic settlements and the growth of local 
farming and other community activities. A principal area of research at 
these sites is the historic ethnicity of the local populations and their 
concomitant standing structures and potential archaeological remains. 
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Further archaeological research questions could involve early effects of 
local transportation and communication systems, and the commercial rela
tionship of the project area with other regions. Very little is known 
at this time about the extent and integrity of historical archaeological 
sites. 

Although most historic standing structures have been well inventoried 
and not found eligible for the National Register, further investigations 
might reveal other properties besides the Sanders Farm with historical 
or architectural significance. 

E. Unknown but Potential Resources 

With the exception of the historic building studies, intensive surveys 
of the proposed SSC project area have not been undertaken. Relatively 
little of the surrounding area has been systematically studied. It can 
be expected, however, that previously unrecorded prehistoric archaeolog
ical sites will be located particularly in association with the drainage 
systems. 

Historic archaeological sites are also expected to be discovered based 
upon a review of historic maps. Other archival information could 
supplement the listing of locations to be field-examined. Additional 
historic cemeteries could be identified. 

No data is currently available about potential Native American sacred 
sites. Requests for information from descendants of Native American 
groups that traditionally occupied the proposed project area could pro
duce information about such locations: · 

5.6. ll.2 Paleontological Resources 

A. Scientific Basis 

The geological stratigraphy in the proposed Tennessee SSC site area is 
described and discussed in Section 5.6.1.2. 

The Ordovician Period is the earliest stratigraphic level likely to 
contain fossils that will be impacted during tunneling procedures. 
Formations from this period include the Stones River and Nashville 
groups. The Stones River group, which dates to the Middle Ordovician, 
consists mainly of limestone beds as does the Nashville group, which 
occurs in the Upper Ordovician. These limestone beds contain many fos
sils including: gastropods, bryozoans, pelecepods, brachipods, cephalo
pods, graptolites, ostrocods and trilobites. Corals are also present; 
these grew in abundance in what is now the Central Basin area (Miller 
1974). 

The Mississippian Period is represented by Chattanooga shale and Fort 
Payne formations which are located mostly on hills outside the project 
area. Chattanooga shale deposits are considered important since they 
contain the first land and vertebrate fossils found in Tennessee. These 
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are generally poorly preserved and are not very abundant, but they 
include a variety of fish, including Dinichthys and sharks. Plant fos
sils, including driftwood, spores, and algae are found. Toothlike or 
platelike pieces of an unknown animal, and referred to as conodonts, are 
present. These are considered characteristic since they occur within a 
very narrow geological time range (Miller 1974). 

The most abundant fossils of the Mississippian are the Crinoids,. which 
are found in the Fort Payne deposits of limestone, shale, and chert. 
The Crinoids formed large mounds as they died and collected in the muddy 
sediments and are preserved as limestone bioherms; lime zones composed 
of these bioherms are common in Middle Tennessee (Miller 1974). 

The present Central Basin was formed during the Tertiary and Quaternary 
periods after the chert rocks of the Fort Payne deposit were breached by 
erosion exposing the ur.derlying limestones which in turn were rapidly 
eroded (Miller 1974). Land animals were abundant during the Quaternary 
Period and included Pleistocene era mastodon, mammoth, sabertoothed 
cats, giant ground sloths, camels, jaguars, and giant panthers. Remains 
of these and other, now extinct, mammals have been found at various 
locations in Tennessee. Remains have been found in river deposits above 
the present floodplains and frequently in caves (Miller 1974; Mathews 
1971). 

B. Known Paleontological Localities 

There are no known rare or unusual fossil localities recorded in the 
proposed project area that would be affected by SSC construction activ
ities (Corgan 1976). 

C. Characterization of Geological Strata and Paleontological Potential 

Ordovician limestones, which occur in the SSC area as the Stones River 
and Nashville deposits, contain a variety of invertebrate fossils, 
including large amounts of corals. 

The Mississippian Period, which is represented in the project area by 
Chattanooga shale, later limestone, shale, and chert Fort Payne 
deposits, may contain important vertebrate fossils and the diagnostic 
conodonts. 

Remains of Pleistocene mammals may occur in alluvial deposits of the 
Quaternary Period or in caves, several of which are located within the 
proposed SSC project area (Mathews 1978). 
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5.6.1~ Scenic and Visual Resources 

5.6.13.1 Visual Character of the Region 

The proposed SSC site is within the Nashville Basin section of the Inte
rior Low Plateaus. The basin is somewhat flat to hilly, but is sur
rounded by infacing escarpments as much as 400 feet high (Hunt 1957). 
The slopes of these escarpments are termed the Highland Rim, a rolling 
landscape with sharply incised valleys (Fenneman 1938). Karst topog
raphy is common, evidenced by caves, sinkholes, and disappearing 
streams. 

The Nashville Basin was originally vegetated predominantly by chestnut
oak-yellow poplar southern ~ardwood forest (White 1979). Agricultural 
activity has substantially reduced the extent of this forest, replacing 
it with pastures and croplands. 

Rivers are meandering and deeply entrenched in steep walled valleys (Hunt 
1967). They are part of the Mississippi River system, the major rivers 
being the Ohio, Cumberland, and Tennessee rivers, the latter two drain
ing into the Ohio River. While the Ohio and Cumberland rivers flow 
westerly, the Tennessee River flows to the north through the province. 
There are few natural lakes in the region. However, there are many 
reservoirs that are part of the river basin development that dominates 
all the major rivers noted. 

The Interior Low Plateaus is a sparsely populated rural region with com
paratively few towns and cities having a population exceeding 25,000. 
Over most of the area, rural-agricultural land use is evident: farms, 
small communities, and rural residences widely spaced along paved or 
gravel two-lane roads. 

5.6.13.2 Visual Character of the Site 

A. Topography 

The great majority of lands enclosed by the collider ring is flat to 
rolling bottomland with an average elevation of 750 ft. Relief here is 
slight, ranging from 10 to 50 ft. Many sinkholes occur, but they are 
mostly less than 20 ft deep. Because of its proximity to the Highland 
Rim, the site vicinity also includes many knobs and hills. These 
principally occur within and along the northern and western quadrants 
between ElO and F6, although there are some prominent hills near the 
center of the ring and along the eastern quadrant between E2 and E3. At 
several points in these areas, elevations exceed 1,100 to 1,200 ft. 
However, from few locations are these landforms especially noticeable or 
dominant; the rises are gentle, muted by forest, and usually screened 
from view by forests and fence rows. Because of shallow soils in the 
area, incision by streams is only 5 to 10 ft, with banks being poorly 
defined. 
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w:1ere the land has not been cleared .for pastures, croplands, dwellingc; 
or roads, cedar glades and dense stands of mixed hardwoods prevail. 
Cedar glades occur where topsoil is especially thin and the b2drock is 
exposed and consists of red cedar. Sta~ds of hard,wods include beech, 
oak, hickory, gum, walnut, tulip tree, locust, and elm. Agric.;ltura1 
fields are varied in size but are separated one from the other by sirai
lar appearing fence rows of hardwoods, cedars, and shrubs. Woodlots of 
hardwoods and cedars are common at the backs and corners of most fields 
and pastures. 

The Tennessee Valley Divide bisects the proposed site diagonally, sep
arating the head~aters of several tributaries to the Duck and Cumberland 
rivers. Because of shallow soils in the area, many flow across bedrock, 
causing most of the streams in the area to be shallow, little incised, 
small, and inconspicuous. They tend to be low in gradient, mBandering, 
and without rapids. It is not unusual, given the karst topography, for 
streams to be intermittent and/or discontinuous, occasionally being lit
tle more than a ribbon of bedrock tracing a course across open fields. 
Where perennial, streams can be picturesque, lined with trees, shrubs, 
and meadows. 

0. Cultural Modifications 

The site vicinity is an agricultural area mixed with rural residences 
and some subdivisions. Most farms are modest in size, although there 
are a few sizable dairy farms within the project bounds. Only one large 
show horse operation is in the vicinity (located near K2). Land use is 
often mixed within the same general area, occasionally to the point of 
confusion. It is not uncommon to see small farmsteads, mobile homes, 
newer homes, abandoned houses, and auto salvages yards juxtaposed. In 
such areas, there is no readily defined visual character. Crossing the 
site vicinity are several transmission line corridors, notable for their 
urban industrial scale and their notching the forest canopy at hilltops. 

E. Viewshed Definition 

As is the case for several of the other proposed SSC sites, viewsh2ds in 
the site vicinity are controlled more by the forest cover than by the 
rolling topography. Such control is reduced somewhat during the winter, 
because of the preponderance of deciduous species. For much of the site 
area the degree of c 1 eared land is substantial, and there are m.iny modest 
vistas across fields in the flat to rolling bottomlands, these views 
usually ending at a fence row or woodlot. Roads in the area have been 
constructed to avoid the ridges and hilltops, probably because of the 
exposure of bedrock at the higher elevations. As a result, there are 
few elevated viewing positions and distant views. An exception occurs 
along U.S. Highway 231 near E3 where comparatively distant vie,1s to the 
west, north, and south are briefly available. 
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The principal routes crossing the site are U.S. Highway Alternates 41 
and 31, State Highway 10 passing north-south through the west half of 
the site; U.S. Highway 231/State Highway 10, crossing north-south along 
the eastern tip of the site; and State Highways 99 and 65, crossing 
east-west through the upper half of the site. Highway U.S. 23I/State 
Highway IO is a designated scenic parkway; views from this road are 
accorded high sensitivity. There are many paved and unpaved two-lane 
secondary roads throughout the area. Apart from U.S. Highway 231/State 
Highway IO, none of these are formally or informally designated as 
scenic routes. 

B. Public Use Areas 

There are no designated areas of aesthetic, recreational, cultural, or 
scientific significance within or along the collider ring. However, 
there are areas of rural residential development that are in proximity 
to the proposed sites for several surface facilities. Rural residences 
(moderately sensitive) are close to F2, F9, E9, F8, and ES. The balance 
of the above-ground facilities either would not be within sensitive 
views, such as those from residences, or would be, but the viewing 
position is in lands to be acquired fee simple and sensitivity becomes 
moot. 

C. Laws. Plans. Policies. and Regulations 

U.S. Highway 231/State Highway IO is a designated scenic parkway. The 
purpose of scenic parkway designation is to promote the public enjoyment 
of "natural and scenic assets and recreational resources" (Section 
54-17-202, Tennessee Code Annotated, 1987). Certain provisions against 
allowing new advertising, establishing junk yards, and dumping apply to 
scenic parkways, but none specifically address other kinds of develop
ment. Two facilities would be within 0.25 mi of U.S. Highway 231, these 
being E3, and Fl. 
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5. 7 TEXAS 

5.7.1 Earth Resources 

Affected Environments at Site Alternatives 
Texa~ 1 

5.7.1.l Physiography and Topography 

The proposed Dallas-Fort Worth SSC site is in the Western Gulf section 
of the Coastal Plains physiographic province in an area characterized by 
submature to mature erosion of southeast dipping coastal plain strata 
(Fenneman 1931). The eroded surface contains several low, west-facing 
escarpments with flat to rolling prairies between (Figure 5.7.1-1). The 
White Rock (Austin chalk) escarpment just west of the site is one of the 
most prominent escarpment features. The prairies follow the dip direc
tion of the underlying rocks and generally slope gently to the southeast. 
The site lies in the White Rock (Austin chalk) and Black Rock (Taylor 
marl) prairies (Fenneman lg31). 

Much of the site has a relatively flat to slightly rolling prairie sur
face, grading to rolling prairie at a few incised drainages. Elevations 
in the site vicinity range from 840 ft at the crest of the White Rock 
escarpment (U.S.G.S. 1982) to 360 ft where Waxahachie and Onion creeks 
depart to the southeast (U.S.G.S. 1978f and h). Relief on the flat 
portions of the prairie surface is quite gentle with 40- to 50-ft-high 
swells, 1 to 2 mi wide (U.S.G.S. 1978a, b, c, e, and f). The largest 
drainage, Waxahachie Creek, is incised 80 to 120 ft below the flat 
prairie surface (U.S.G.S. 1978a, b, e, and f). 

Drainage in the site area generally forms a trellis pattern. Creeks 
generally flow from northwest to southeast, down the dip slope of the 
underlying strata, and collect in northeast-southwest-trending creeks 
that follow the foot of the adjacent escarpment (Figure 5.7.1-1). The 
site is traversed by the tributaries and main stems of Red Oak, 
Waxahachie, Onion, and Chambers creeks, all of which flow southeast to 
join the Trinity River (U.S.G.S. 1978b and f). Most of the streams flow 
only intermittently. Waxahachie, Onion, and Chambers creeks meander 
within 0.25 to 1.5-mi-wide floodplains. 

5.7.1.2 Stratigraphy 

A stratigraphic column of the major sedimentary units within and sur
rounding the Dallas site is depicted in Figure 5.7.1-2. Lithologic 
descriptions of these units are given in Table 5.7.1-1. Information 
provided in this section was obtained from various sources, including 
Thompson 1967; Texas Bureau of Economic Geology 1972; Pessagno 1969; 
Shuler 1918; Peckham et al. 1963; and Reaser 1957. The same scale used 
to approximate the age of the rock units is the "Decade of North 
American Geology 1983 Geologic Time Scale" (Palmer 1983). 

The stratigraphic column at the Texas SSC site is dominated by massive 
beds of chalk, claystone, shale, and sandstone, all of Cretaceous age 
deposited between about 73 and 103 billion years ago. The Cretaceous 
units are part of a 1,750- to 4,400-ft-thick wedge of sediment that 
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Figure 5.7.1-1 
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Figure 5.7.1-2 
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Table 5.7.1-1 

LITHOLOGIC DESCRIPTIONS· 
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chalk (mlcrogra-nular calcite), with s<inie 
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strike north-northeastward and dip southeast. The units that will be 
affected by construction are, from oldest to youngest, the Eagle Ford 
shale, the Austin chalk, the Taylor marl and alluvium. The bed rock 
units are composed of varying amounts of chalk, claystone, and shale. 

The alluvium overlies the Cretaceous sediments and is composed of uncon
solidated accumulations of gravel, sand, silt, and clay deposited as 
terraces or along stream channels. Underlying the construction affected 
units are the Cretaceous-age woodbine sands and the Washita group. The 
Woodbine sands unit, composed of sandstone, is the principal aquifer in 
the area and the Washita group, composed of shale, limestone, and clay, 
is a nonwater-bearing unit. 

5.7.1.3 Geologic Structure 

The Texas SSC site lies along the eastern margin of the Texas Craton in 
a thick sedimentary sequence with a shallow southeasterly dip. The sedi
ments are exposed at the surface as broad, northeast-trending belts that 
are progressively older to the west. Chalk and marl are the predominant 
rock types at the site (see Section 5.7.1.2). A geologic map of the 
vicinity of the proposed site is presented in Figure 5.7.1-3. A cross 
section along the proposed ring is presented in Figure 5.7.1-4. 

Rapid and abundant deposition of material in the Gulf of Mexico Basin 
and associated subsidence of the Gulf Region resulted in several linear 
zones of structural failure subparallel to the edge of the basin along 
the margin of the Texas Craton. Downwarping of the gulf is interpreted 
to have been hinged on the Ouachita Belt, a buried mountain range, com
posed of Paleozoic (older than 225 million years) rocks, that extends 
beneath the proposed site (Caran et al. 1982). These zones of structural 
failure in the overlying Cenozoic and Mesozoic sediments generally con
sist of inactive, northeast-trending, steeply dipping, down-to-the-east 
normal faults of moderate displacement. The closest of these zones to 
the site are the Mexia-Talco fault zone to the east of the site, which 
is paralleled to the west by the Balcones fault system to the west of 
the site. The majority of the mapped Balcones faults occur in a broad 
belt that stretches from Valverde County in southwestern Texas to Waco 
in Mclennan County, south of the proposed site. However, the north
eastern limit of this fault belt appears to extend into the site area 
and coincides with the local northeast-trending faults and associated 
grabens (Reaser 1961; Texas Bureau of Economic Geology 1987). 

The characteristics of faults mapped in the vicinity of the site {shown 
in Figure 5.7.1-3) are summarized in Table 5.7.1-2. Small-scale faulting 
and the development of numerous horsts and grabens is common in the 
Austin chalk (Shuler 1918). Displacement along individual faults is 
commonly on the order of several feet, although displacements of up to 
100 ft in the area have also been reported (Texas Bureau of Economic 
Geology 1987; Reaser 1961). Faults mapped in the site area include two 
sets of graben-bounding faults, two faults across the southern portion 
of the ring, three faults within the north and northeastern portions of 
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Figure 5.7.1.-3 
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the area enclosed by the ring, and two about 1 mi outside the ring 
{Texas Bureau of Economic Geology 1987; Reaser 1961). The reported 
abundance of small-scale faulting throughout the chalk as well as the 
extension of the Balcones system of larger scale faults into the site 
area suggests that additional faults not recognized to date may be iden
tified in the future. 

Joints in the Austin chalk and Taylor marl are moderately abundant. A 
primary joint set strikes from N20~ to N60E and a secondary set is 
oriented between N20W and N20E. Average spacing between joints ranges 
up to about 8 ft; dips are predominantly vertical (Texas Bureau of 
Economic Geology 1987). 

5.7.1.4 Geoengineering Conditions 

Geoengineering materials at the Texas SSC site are: 

o Overburden soils 
o Austin chalk 
o Taylor marl 
o Eagle Ford shale. 

Overburden soils include terrace deposits and residual soils developed 
on the chalk and marl. Residual soils are found throughout the site; 
terrace materials are present at several shaft locations. Overburden 
soils are generally clays (CH (inorganic high-plasticity clay) and CL 
(inorganic low-plasticity clay)) of moderate to high plasticity with 
shrink/swell potential {Allen 1975). Locally, the terrace materials may 
include saturated basal sands and gravels of varying thickness. Table 
5.7.1-3 presents the geotechnical properties of soils at the site. 

The Austin chalk, Taylor marl, and the Eagle Ford shale compose the near
surface rocks at the site. Rock formations at the collider ring alignment 
include Austin chalk and Taylor marl (a claystone). The Austin chalk is 
found at shaft and experimental hall locations in the remainder of the 
site and the booster facilities; Taylor marl is also found at shaft and 
experimental hall locations in the southeastern portion of the site. 
The contact between the Austin chalk and the Taylor marl is expected 
twice along the collider ring alignment and in at least four shafts. 
The Eagle Ford shale will be encountered only at the base of experimental 
halls Kl and K2 if these are sited as the ring was proposed. A possible 
reorientation of the ring would keep the halls above the Eagle Ford 
shale. 

The rock materials generally are of fair to good quality (Mason, Johnston, 
and Associates, Inc. 1987). Austin chalk generally displays low strength 
and moderate slake durability. Unweathered claystone of the Taylor marl 
displays very low strength, swell potential, and moderate to high slake 
potential. Geoengineering properties of the Taylor marl are also expected 
to be relatively uniform with the exception of marly zones containing 
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Table 5.7.1-3 

GEOTECHNICAL CHARACTERISTICS OF SOILS 

Deposit 

Residual soil 

overlying 
Austin chalk 

Residual soil* 
overlying 
Taylor marl 

Terrace materials 

Soil 

Type 

uses 

CH, CL, 
minor Cl-ML 

CH, CL, 
minor CL-ML 

CL, SC 

Dry 

Density 
lb/ft3 

98.9 
(89.9-111.0) 

101. l 
(91.8-113. 7) 

(106-113) 

Moisture 

Content 
% 

24.3 
(13.8-32.2) 

23.4 
(7.0-30.2) 

(9-25) 

Notes: Data presented as averages with ranges in parentheses. 
SC - Clayey sand 
Cl - Inorganic low plasticity clay 
CH - Inorganic high plasticity clay 
Cl-ML Inorganic low plasticity clay and silt 

* May contain minor terrace deposits undifferentiable from residual soils. 

Liquid limit/ 
Plasticity Index 

53/31 
(24-80/8-53) 

56/33 
(25-83/9-48) 

(22-67/5-43) 

Sources: Mason, Johnston, and Associates, Inc. 1987; Southwestern Laboratories 1987. 

Unconfined 

Compress 1 ve 

Strength 
1b/ft3 

29 
(6-58) 

26 
(7-56) 

(21-44) 
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Table 5.7.1-4 

GEOTECHNICAL CHARACTERISTICS OF ROCK FORMATIONS 

Unit 

Aust ln chalk 

Taylor marl 

Eagle Ford shale 

Seismic 
Velocity 
Ratio 

ND 

ND 

NO 

Unconfined 
Ccmpressive 
Strength 
lb/inctil 

223D 
(642-38D7) 

400 
(123-1.136) 

310 
(183-485) 

Tensile 
Strength 
lb/inch2 

257 
(79-4D5) 

64 
(18-117) 

141 
(73-174) 

Young's 
Modulus 
lb/1nch2 

D.356 
(D.D75-D.660) 

0.038 
(0.009-0.079) 

0.017 
(0.011-0.022) 

Notes: Data presented as averages with ranges in parenthesis. 
ND~ No Data Available 

Poisson's 
Rat to 

ND 

ND 

ND 

Dry 
Density 
1b/ft3 

128 
(101-151) 

120 
(98-135) 

120 
(114-131) 

Moisture 
Content 

% 

12 
(5-20) 

16 
(11-22) 

15 
(11-19) 

Slake 
Durability 

x 

91 
( 46-97) 

23 
(D-55) 

9 
(3-22) 

Sources: Mason, Johnston, and Associates, Inc. 1987; Southwestern Laboratories, 1967, 
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bentonite and bentonite seams. The Eagle Ford shale has very low 
strength, swell potential, and moderate to high slake potential. Geo
technical properties of the rock formations expected at the site are 
presented in Table 5.7.1-4. 

Drill-hole data, cores and exposures in quarries at various locations 
along the collider ring reveal the following: 

o Residual soils derived from the Austin chalk are locally very 
thin (on the order of 1 ft). 

o Weathered claystone at the top of the Taylor marl should 
perform like a stiff clay. 

o In drill cores, the joints in the Taylor marl are tight and 
steeply dipping; these joints are expected to be impermeable. 

o Bedding discontinuities are uncommon in the unweathered marl 
because of bonding across bedding planes; however, this 
bonding breaks down upon drying. 

o Exposures of chalk show good lateral continuity of beds over 
long distances, except where interrupted by small displacement 
faults. 

o In the chalk, the joint spacing is about 8 ft, with the fre
quency increasing near the faults. In surface exposures, the 
joints are continuous over about 10 to 20 ft lengths. 

o Bedding planes are readily apparent in weathered, open excava
tions, although the chalk is massive in cores. Bedding thick
ness generally ranges from about 2 inches to 2 ft in quarries 
near the site. 

o The properties of the Eagle Ford shale will be anisotropic 
because of the bedding. 

o An exposure in a local quarry showed water seepage in the 
Eagle Ford shale. 

5.7.1.5 Geologic Hazards 

The site is near the boundary between the Gulf Coastal Plain and the 
central interior of the United States. Seismicity in the site region is 
among the lowest in the United States; the site is within Zone 0 of the 
Uniform Building Code seismic risk map (International Conference of 
Building Officials 1988). This zone is characterized as an area where 
earthquake damage is not expected. 

3APPSI2158823 DEIS Volume IV Appendix 5 



Affected Environments at Site Alternatives 
Texas 14 

Only four historic earthquakes have occurred within 100 mi of the Texas 
SSC site. None of these events were larger than magnitude 4.0 and all 
had epicentral modified Mercalli (MM) intensity less than or equal to 
VI. The four events occurred at Rusk, Texas, in 1891 (magnitude-3.8); 
Wortham-Mexia, Texas, in 1932 (magnitude-4.0); Chico, Texas, in 1950 
(magnitude-3.8) (Coffman and Von Hake 1973); and Center, Texas, in 1981 
(magnitude-3.1) (Davis et al. 1987). The Wortham-Mexia earthquake was 
located closest to the proposed Texas SSC site. This magnitude 4.0 
event had an epicentral MM intensity of VI, but was not felt in the SSC 
region. 

There are no faults in proximity to the site that have been active in 
Quaternary time (last 1.8 million years). The nearest potentially active 
fault is the Meers fault along the northern margin of the Wichita-Amarillo 
uplift about 160 mi northwest of the site (Madole 1988; Tilford 1987). 
The effects of large earthquakes in distant tectonically active areas, 
such as the Wichita-Amarillo uplift, and the New Madrid, Missouri area, 
are also small. A maximum credible earthquake of magnitude 6.5 on the 
Wichita-Amarillo uplift (Rameli and Slemmons 1987) will generate a modi
fied Mercalli intensity of less than VII at the site. Accelerations at 
the site from these events, using the attenuation relationship of Chandra 
(1979) would be less than 0.03g, which is less than the accelerations 
estimated by Algermissen et al. (1982). Algermissen et al. estimated 
that the ground motion with a 903 probability of not being exceeded in 
50 yrs is 0.04g. 

Saturated surficial alluvial deposits at the site may be susceptible to 
liquefaction if strongly shaken by an earthquake. However, considering 
the small magnitude and infrequent nature of earthquakes in the site 
area, the potential for liquefaction is very low. 

No other geologic hazards are expected at the site. Ground subsidence 
because of withdrawal of water or hydrocarbons is not expected; no sub
sidence caused by groundwater withdrawal has been reported in the site 
area. Subsidence is not expected in the future because the aquifer units 
are cemented sandstones and local communities are switching from the 
groundwater to surface water supply. Hydrocarbons are not being pumped 
in the site vicinity. There is no volcanic activity in the area. The 
site topography is sufficiently subdued that landslides are not expected. 
The rocks at tunnel depth are not gassy. 

5.7.1.6 Economic Geologic Resources 

Texas is a major producer of cement and aggregate. Although cement is 
produced in large amounts in the vicinity of Waxahachie, sources of 
high-quality aggregate are limited. Oil and gas are the only known 
potentially significant energy resources in the region, although no oil 
and gas production occurs in the vicinity of the site. 
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A. Earthen Construction Materials 

Areas of potential cement material and sand and gravel production in the 
vicinity of the site are shown in Figure 5.7.1-5. In Ellis and Dallas 
counties, the Austin chalk crops out extensively and is used in the manu
facture of abundantly available cement (Garner et al. 1979). However, 
chalk lacks the strength and abrasion characteristics required for use 
as aggregate for high-strength concrete and commonly contains potentially 
expansive clays. 

Sources of gravel include operations along the Trinity River in north
eastern Ellis County and southeastern Dallas County, which may be able 
to produce 6 to 8 million ton/yr; 203 of these untapped reserves are 
thought to be suitable for use as aggregate in concrete (Davis 1983). 

The only proven source of usable aggregate is located at operations 
90 mi away from Waxahachie near Bridgeport in Jack County (Davis 1988). 
These operations produce about 25 million tens of aggregate (crushed 
limestone) annually that meet the specifications of the Texas Department 
of Highways and Transportation. In 1986, the entire production of closer 
sources in Dallas, Ellis, Henderson, Navarro, Parker, and Wise counties 
(10 to 80 mi from the site) was 5.7 million tons (McBride 1988). 

Texas ranked first in the U.S. in the production of Portland cement in 
1985 (Ohl and McBride 1987). In 1986, cement production in Dallas, 
Tarrant, and Ellis counties totaled 2.55 million tons, compared to an 
annual production capacity of 4.4 million tons. These plants are all 
between 10 and 50 mi from the site (McBride 1988). 

B. Energy Resources 

Most of the oil and gas production in the area of the proposed SSC site 
is limited to the Corsicana Shallow and the Corsicana-Powell oil fields 
to the east and south. Oil in the Corsicana Shallow field in eastern 
Ell is County is produced from the Wolf City formation, the upper member 
of the Taylor marl, which has been largely removed by erosion in the 
site area (Garner 1988). The Corsicana-Powell oil field in Navarro 
County produces from several horizons including the Wolf City formation 
and the deeper Woodbine sand, which extends throughout the region (Garner 
1988). 

Oil and gas well locations and status (Petroleum Information Corp. 1988) 
are plotted on Figure 5.7.1-5. There are three abandoned oil wells o~ 
or inside the ring location and 35 wells within 5 mi of the site. One 
well, about 10 mi southeast of the site, is reportedly producing oil. 
With the exception of a temporarily abandoned well and a service well, 
all other wells shown in the figure have been permanently abandoned. 
Well depths range from 250 to 13,110 ft; the producing well is 860 ft 
deep (Petroleum Information Corp. 1988). Oil occurrences have been 
defined through regional exploration efforts; no producing wells are 
known within the immediate vicinity of the site and the potential for 
undiscovered occurrences beneath the site is small. 
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Figure 5.7.1-5 
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Other energy resources have not been identified in the site area. 
Although warm groundwaters are associated with the Balcones fault zone, 
no specific geothermal potential has been found. Lignite deposits occur 
about 40 mi from the site. No uranium deposits are known within the 
region (Garner 1988; Garner et al. 1979; McBride and Dobbs 1983). 

C. Metallic Resources 

Sporadic occurrences of sulfide mineralization have been reported 
throughout the stratigraphic column (see Section 3.7.1.2). However, no 
economic metallic deposits have been identified in the region (Garner et 
al. 1979). 

D. Other Resources 

No significant geologic resources other than those discussed in this 
section have been identified at the site. 
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5.7.2.1 Surface Water Hydrology, Quality, and Use 

A. Surface Runoff and Flooding 

The Texas SSC site is situated in the central part of the Trinity River 
basin in east-central Texas. The Trinity River originates in the extreme 
southeastern corner of Archer County, northwest of Fort Worth (Figure 
5.7.2-1). It passes approximately 10 mi east from the project site 
(Figure 5.7.2-2) then flows south-southeast to join the Gulf of Mexico 
at Galveston. Elevations in the basin range from 812 ft above mean sea 
level (MSL) at its headwaters northwest of Fort Worth to sea level at 
the Trinity/East Bay outlet in the Gulf of Mexico. The drainage area of 
the Trinity River basin at Liberty, Texas, about 25 mi upstream from 
Trinity Bay, is 17,468 mi 2. At Rosser, Texas, directly east from the 
project site, the drainage area is 8,147 mi 2. Average discharge in the 
river during a 49-yr ~eriod of record (water years 1924-1925, 1939-1986) 
at Rosser is 2,628 ft /s; the minimum discharge during this period was 
32 ft 3/s for several days during the 1924-1925 water years (Buckner et 
al. 1987). 

Major drainage systems within the project site include Red Oak, Waxahachie, 
Big Onion, and Chambers creeks. These streams along with selected tribu
taries are shown in Figure 5.7.2-2; their drainage areas and approximate 
channel dimensions at the ring crossing are shown in Table 5.7.2-1. The 
major drainage systems flow through the site from the northwest to the 
southeast and ultimately discharge into the Trinity River. Red Oak Creek 
originates in southern Oallas County and the main stem and its major 
tributary to the south, Grove Creek, cross the collider ring. Elevations 
in Red Oak Creek range from 850 ft above MSL in its headwaters near Cedar 
Hill to 550 ft above MSL where it crosses the ring. The drainage area 
of Red Oak Creek below its confluence with Grove Creek is 156 mi2 (Federal 
Emergency Management Agency (FEMA) 1987). 

Waxahachie Creek originates entirely within Ellis County northwest of 
the project site. It crosses the collider ring near intermediate access 
ES, flows southeast through the City of Waxahachie, and discharges into 
the upper reaches of Lake Bardwell near service area F6. Mustang Creek 
also joins Lake Bardwell at the southeast ring crossing immediately 
north from F6. Other major tributaries to Waxahachie Creek include 
North Prong Creek; which joins Waxahachie Creek at the northwest ring 
crossing; and South Prong Creek; which joins Waxahachie Creek between 
the City of Waxahachie and Lake Bardwell. The drainage area of Lake 
Bardwell is 178 mi2 (Corps of Engineers 1976). Waxahachie Creek joins 
Chambers Creek about 3.25 mi downstream from Bardwell Dam. 

Big Onion Creek originates along the western collider ring near buried 
beam zone access JS. It flows to the southeast and crosses the collider 
ring near intermediate access ES and then joins Chambers Creek about 
0.75 mi upstream from Waxahachie Creek. 
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Figure 5.7.2-1 
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Table 5.7.2-1 

CHANNEL AND FLOODPLAIN CHARACTERISTICS 
AT THE COLLIDER RING 

Drainage Channel 

Chambers Creek 1t J4 

South Prong Creek near JZ 

Waxahachie Creek near EZ 

North Prong Creek near EZ 

Red Oak-Creek near Fl 

Red Oak Creek near ES 

Grove Cf"eek near Q 

Mustang Creek near -rs 

Waxahachie Creek near F6 

Btg Onion Creek near [8 

Source: Stafford 1988: F£HA 1987. 
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Drainage 

Area 

107 

45 

43 

64 

109 

49 

Bankfull 

Channel 

Width 

ft 

50 

75 

75 

80 

70 

35 

50 

Lake 

Lalc.e 

50 

Bnfu 1l 

Channel 

Depth 

ft 

20 

15 

20 

25 

20 

15 

20 

laKe 

Lake 

15 

Width of 

Floodplain 

ft 

800 

300 

300 

300 

I.ODO 

2,000 

2,000 

3,JOO 

4,000 

!,SOD 
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Chambers Creek rises in the central part of Johnson County, west from 
the project site, and flows to the southeast about 77 mi to its conflu
ence with Richland Creek about 17 mi southeast from Corsicana. Eleva
tions range from 786 ft above MSL in its headwaters to 300 ft above MSL 
at Richland Creek. The drainage area of the Chambers Creek watershed at 
its confluence with Richland Creek is 1,073 mi 2 (U.S. Department of 
Agriculture 1955). The creek crosses the project area at the location 
of buried beam zone access J4. Richland Creek joins the Trinity River 
about 0.75 mi downstream from Highway 287. 

In addition to the stream channels that cross the project area, major 
surface water features include two large reservoirs: Lake Waxahachie 
and lake Bardwell. Bardwell Dam is 4.5 mi east of the collider ring, 
and its reservoir, lake Bardwell, is situated directly over a section of 
the collider ring with a drainage area of 178 mi2. Bardwell Dam is a 
rolled earthfill dam 82.4 ft high and 15,400 ft long. It was constructed 
in 1965; its original storage capacity was 140,000 acre-ft and surface 
area was 6,080 acres. Between 1965 and 1972, 2,360 acre-ft were lost to 
sedimentation (Corps of Engineers 1976). The lake is used for flood 
control and water supply. 

South Prong Dam was constructed in 1956 on South Prong Creek about 4 mi 
southeast from the City of Waxahachie. The earthfill dam is 66 ft high 
and 4,100 ft long and forms Lake Waxahachie. The initial storage capac
ity of lake Waxahachie was 13,500 acre-ft, and the surface area was 
690 acres. Its drainage area is 30 mi 2

; the reservoir is used for flood 
control and water supply (Dowell and Petty 1973). 

Gauge data streamflow records are available at five U.S.G.S. gauges in 
the project vicinity (Table 5.7.2-2). 

The accuracy of runoff records in Waxahachie Creek is influenced by stor
age, evaporation, and diversions from lake Waxahachie, and, beginning in 
1965, diversions from Lake Bardwell. Flow-duration data demonstrate 
that flow generally diminishes to zero each year at these stations, 
including Chambers Creek, which has a drainage area of nearly 1,000 mi 2 

Flooding has been a common problem in both the Chambers Creek and Red 
Oak Creek watersheds. In 1922, a major flood occurred in Chambers Creek 
that damaged numerous businesses and bridges in the City of Waxahachie. 
Lives were lost in 1918 and again in 1935. During a 20-yr period of 
flooding records, from 1923 to 1942, a total of 89 destructive floods 
were recorded in the Chambers Creek watershed (U.S. Department of 
Agriculture 1955). 

In 1955, the Soil Conservation Service prepared the Chambers Creek 
Watershed Work Plan for flood protection and damage reduction. The plan 
included a combination of land treatment measures for soil and water 
conservation and structural measures for flood prevention. The planned 
structural measures included 148 floodwater-retarding structures and 
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Table 5.7.2-2 

GAUGE DATA IN PROJECT VICINITY 

DrainaQe Instantaneous Minimum Average Flow Duration* 

Gauge Area Maximum Flow* Flow* Q2 % Q25 % QSO % Q75 % Q95 ~ 

mi2 Flow* Date 

Waxahachie Creek 178 lZ.2 909 2.2 1.6 0.24 0 

near Bardwell 
(No.08063800) 

Chambers Creek 963 40,000 5-3-44 0 423 4,920 191 25.3 1.8 0 

near Corsicana 
(No. 08064500) 

Richland Creek 333 25,506 7-3-Sl 0 141 1,620 20 2.6 0.25 0 
near Dawson 

(No. 08063100) 

Walnut Creek 62.8 9,570 5-3-79 0 15. l 115 1.8 0.19 0.01 0 
near Mansfield 
(No. 06049700) 

Mountain Creek 119 23,300 5-7-69 0 45.7 460 7 .5 0.57 0.01 0 
near Cedar Hi 11 
(No. 08049600) 

*All flow values in cublc feet per second {ft3/s). 

Source: Buckner et al. 1967; Gancarz 1988. 
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83.5 mi of stream channel improvements (U.S. Department of Agriculture 
1963). As of October 1, 1987, the Soil Conservation Service completed 
construction of 72 floodwater-retarding structures in Ellis County with 
total storage capacities in excess of 85,000 acre-ft (U.S. Department of 
Agriculture 1987). 

Floods have also been a common problem in the Red Oak Creek watershed. 
During the 20-yr evaluation period from 1923 to 1942, a total of 38 major 
floods were recorded in the watershed. Damaging floods were expected to 
occur on an average of about twice each year (U.S. Department of 
Agriculture 1970). A recent floodplain management study of Red Oak Creek 
indicated that the 500-yr recurrence interval flood would damage 71 build
ings in the floodplain and inundate 12,530 acres of land. The 100-yr 
flood would damage 51 buildings and inundate 11,287 acres (U.S. Department 
of Agriculture 1984). In 1950, a watershed work plan, similar to that 
for Chambers Creek, was prepared for the Red Oak Creek watershed to 
include flood protection, structural, and land treatment measures. That 
plan was updated with a supplemental work plan in 1970 (U.S. Department 
of Agriculture 1970). However, because of the rapid changes in land use 
from agricultural to urban, it was no longer considered feasible to con
struct the planned floodwater-retarding structures. It was decided 
instead to resolve the problem of increasing flood damages in the water
shed with a program of floodplain management (U.S. Department of 
Agriculture 1984). 

In 1987, a flood insurance study was completed for the unincorporated 
area of Ellis County by the Federal Emergency Management Agency in con
junction with the Soil Conservation Service. Detailed studies, complete 
with flood profiles, were completed for Red Oak Creek, including its 
tributary within the project site, Grove Creek. Approximate studies 
were completed for the remaining streams in the project area. Flood 
boundaries developed as part of these flood insurance studies were super
imposed on a map of the project site, and the width of flooding near 
appropriate project facilities was measured. Flooding widths are tabu
lated in Table 5.7.2-1 (Federal Emergency Management Agency 1987). 

B. Surface Water Quality 

Water quality standards and requirements in Texas were first developed 
by the Texas Water Quality Board staff in 1967. In compliance with the 
Federal Water Pollution Control Act Amendments of 1972, the early stan
dards were reviewed and approved by the Environmental Protection Agency 
(EPA) in 1973. Since 1973, the water quality standards have been 
amended on five subsequent occasions. The most recent revisions were 
approved by the Texas Water Development Board in 1984 and the EPA in 
1985. On September 1, 1985, the responsibility for the application and 
development of water quality standards in Texas was assumed by the Texas 
Water Commission. Water quality strategies are being developed to meet 
the 1988 goals of Public Law 95-217, as amended by Public Law 97-117. 
Wherever attainable, these goals require that water quality support both 
aquatic life and water contact recreation. (Texas Water Commission 1986). 
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Water quality standards for surface supplies consist of three parts: 

o With minor exceptions, general water quality criteria apply to 
all surface waters of the state. 

o Numerical criteria apply to specific surface water segments. 

o Designation of water uses considered desirable for specific 
surface water segments. 

General water quality criteria were developed to support the state 
policy to preserve water quality for the health, enjoyment, and use of 
the public and to prevent degradation by these uses. Water uses deemed 
desirable by the commission included recreation, domestic water supply, 
aquatic uses, and other miscellaneous uses such as agricultural and 
industrial water supply (Texas Water Commission 1986). 

The numerical water quality criteria along with specific water uses have 
been developed for designated segments of certain river basins in Texas. 
In the Trinity River Basin, 35 segments have been designated, and numer
ical water quality criteria have been established for each. Designated 
segments in the vicinity of the project site include Chambers Creek 
(Segment 0814), Lake Bardwell (Segment 0815), and Lake Waxahachie 
{Segment 0816). The Chambers Creek segment extends from its confluence 
with Richland Creek to the confluence of North Fork Chambers Creek with 
South fork of Chambers Creek, located west from the project. The 
designated uses include contact recreation, high-quality aquatics, and 
public water supply (Texas Water Commission 1986). 

The U.S.G.S. has collected water quality data from streams and reser
voirs in the project area since 1975. Data for Waxahachie Creek near 
Waxahachie, Lake Bardwell, and Chambers Creek near Corsicana are shown 
in Table 5.7.2-3, along with the numerical water quality standards 
adopted for the classified uses and designated segments. Data are not 
available for Lake Waxahachie; however, the quality should be similar to 
that shown in Waxahachie Creek. 

The data shows that the maximum concentration of chloride in Waxahachie 
and Chambers creeks exceeded the state standard for the indicated uses. 
In Chambers Creek, the maximum concentration of dissolved solids and 
sulfate also exceeded state standards. In Lake Bardwell, all water qual
ity data shown in Table 5.7.2-3 met state standards and the average con
centrations for both Waxahachie and Chambers creeks also met state 
standards. 

There are a total of 16 NPDES permits issued for stream channels in 
Ellis County. These permits establish limitations on discharge into the 
surface streams. 
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Parameter 

Table 5.7.2-3 

SURFACE WATER QUALITY DATA 
IN PROJECT VICINITY 

Unit Standard Maximum 

Stream: Waxahachie Creek near Waxahachie 1980 to 1982 
Classified for Contact Recreation, High-Quality 
Aquatic Habitat, Public Water Supply. 

Flow cfs 80 
Fecal Coliform #/lOOml <200 
pH 6.5-9 8.2 
Temperature oc <32 .2 26 
Dissolved Oxygen m9/l >5.0 13.6 
Dissolved Solids mg/l <500 363 
Turbidity FTU 
Chloride mg/l <65 78 
Sulfate mg/l <llO 70 
Nitrate mg/l 
Lead mg/1 
Mercury mg/l 

Stream: Lake Bardwell 1976 to 1982 

Minimum 

2.1 

7.8 
7 
5.8 

150 

10 
18 

Classified for Contact Recreation, High-Quality 
Aquatic Habitat, Public Water Supply. 

Storage cf s 68,880 42,010 
Fecal Coliform #/lOOml <200 
PH 6.5-9 8.2 7.3 
Temperature oc <32.8 28.5 6.0 
Dissolved Oxygen mg/l >5.0 11.3 5.2 
Dissolved Solids rng/1 <300 193 159 
Turbidity FTU 
Chloride mg/l <50 18 8.6 
Sulfate mg/l <50 33 18 
Nitrate mg/l 
Lead mg/l 
Mercury mg/l 

Average 

26.6 

8 .1 
19.5 
7.8 

278 

26.6 
41.6 

51,328 

7.8 
18.9 
8.0 

171.0 

13.9 
26.2 
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Parameter 

Table 5.7.2-3 (Cont) 

SURFACE WATER QUALITY DATA 
IN PROJECT VICINITY 

Unit Standard Maximum 

Stream: Chambers Creek near Corsicana, 1975 to 1981 
Classified for Contact Recreation, High-Quality 
Aquatic Habitat, Public Water Supply. 

Flow cfs 9,440 
Fecal Coliform #/lOOml <200 
pH 6.5-9.0 8.6 
Temperature oc <32.2 31.0 
Dissolved Oxygen mg/l >5.0 
Dissolved Solids mg/l <500 581 
Turbidity FTU 
Chloride mg/l <65 100.0 
Sulfate mg/l <110 170.0 
Nitrate mg/l 
Lead mg/l 
Mercury mg/l 

Source: Buckner et al. 1987; Gancarz 1988. 

Minimum Average 

0.2 600 

7.4 7.8 
4.5 19.6 

161 336 

4.9 42.6 
25.0 79.2 
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Surface waters in the project site include intermittent flow in the 
stream channels and storage in various surface reservoirs. Records in
dicate a total of 13 water rights in the project area with authorized 
annual usage ranging from 5 acre-ft/yr to 9,600 acre-ft/yr, and totaling 
15,691 acre-ft/yr. Water uses include recreation, irrigation, and 
municipal water supply (Gancarz 1988). The major water supply features 
include Lake Waxahachie on South Prong Creek and Lake Bardwell on 
Waxahachie Creek. 

Lake Waxahachie stores 13,500 acre-ft for beneficial use and provides 
potable water to the City of Waxahachie, which has an annual authorized 
usage of 2,810 acre-ft. Lake Bardwell has a beneficial use storage capa
city of 54,900 acre-ft and provides municipal water to both Waxahachie 
and Ennis. Their combined authorized annual usage is 9,600 acre-ft. 

The recommended source of water for the near cluster area is a fresh 
water source supplied by the Tarrant County Water Control and Improve
ment District No. 1. The district currently supplies water to the Fort 
Worth area through a 72-inch raw water pipeline from its Cedar Creek 
Reservoir about 38 mi east-southeast from Waxahachie. Storage capacity 
of the reservoir is 678,900 acre-ft, and it supplies a firm yield of 
about 150 million gal/d. To increase its dependable supply of water, 
the district began construction of the Richland-Chambers Reservoir in 
1979. The new reservoir project is located 46 mi southeast from 
Waxahachie. When completed, it will store 1,135,000 acre-ft and will 
contribute a firm annual supply of 187 million gal/d to the district 
water supply. That project will include pumping plants and a 90-inch 
raw water pipeline from the reservoir to Fort Worth. Projected reservoir 
completion is mid-1988. Both the 72-inch and 90-inch pipelines cross 
the project site and pass within 10 mi of Waxahachie. When completed, 
the Richland-Chambers project will increase the district water supply to 
over 470,000 acre-ft/yr (Tarrant County Water Control and Improvement 
District No. l 1987). 

Water use within the district in 1985 was estimated to be 181,000 acre-ft. 
Water use for the year 2000 is projected at 308,000 acre-ft; by 2020, 
the use is projected to be 370,000 acre-ft. Current and projected sur·· 
face water use in Ellis County for Lake Waxahachie, Lake Bardwell, 
Tarrant County Water Control and Improvement District No. 1, and local 
agricultural diversions, are tabulated in Table 5.7.2-4. 

5.7.2.2 Groundwater Hydrology. Quality. and Use 

A. Groundwater Hydrology 

The principal water-bearing sediments in the SSC area are the Twin 
Mountains formation of the Trinity group and the Woodbine formation. 
The floodplain alluvium near the larger streams is also used for local 
irrigation. All other aquifers in the area are of minor importance and 
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Table 5.7.2-4 

SURFACE WATER USE IN PROJECT VICINITY 

Source 

Ellis County 

Lake Waxahachie 

Lake Bardwe 11 

Tarrant County Water 
Control and Improve
ment District No. 1 

Local Diversions 

Use 

Municipal 

Municipal 
and Industrial 

Municipal and 
Industrial 

Agriculture 

Source: Texas Water Development Board 1988. 
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Quantity 
Current Projected 
acre-ft acre-ft 

2,400 

7,151 

9 

1, 177 

(to year 2020) 

2,400 

7,367 

9,505 

1,394 
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supply only small quantities of water. Recharge of groundwater to the 
deep aquifers is chiefly from precipitation on the outcrops in areas 
west of the site. Table 5.7.2-5 is a summary of the hydrogeologic units 
in the SSC area. 

Floodplain alluvial deposits along the principal streams serve as a 
limited source of groundwater in Ellis County. These deposits range to 
45 ft in thickness and yield small to moderate quantities of fresh water 
for domestic, livestock, and some irrigation use (I.W. Santry, Inc. 
1975). Yields up to 75 gal/min have been reported for wells drilled in 
floodplain deposits of the Trinity River (Thompson 1967). 

The Navarro group occurs in the extreme eastern edge of Ellis County and 
consists of up to 490 ft of calcareous clay and marl with some layers of 
fine-grained sandstone. The Navarro group is not a source of water in 
Ellis County (Thompson 1967). 

Thick sequences of the Austin chalk, Taylor marl, and Eagle Ford shale 
overlie the Woodbine formation. These formations consist of shale, 
chalk, limestone, and marl and generally yield water in weathered zones 
or from small interbeds of sandstone. 

The Austin chalk consists of up to 508 ft of chalk and marl (Thompson 
1967). The formation is not known to yield water except in the upper 
weathered zone, which rarely is more than 15 ft thick. Borehole tests 
performed for the SSC project indicate hydraulic conductivity of the 
Austin chalk in the unweathered zone is 1.6 x Io-• to 7 x io-a cm/s 
(Mason, Johnston, and Associates, Inc. 1987; Southwestern Laboratories 
1987). 

The Taylor marl consists of up to 706 ft of calcareous shale and sandy 
shale. The lower 80 ft consists of a fine-grained calcareous sandstone 
interbedded with sandy marl. The lower part of the formation yields 
small quantities of poor-quality water to a few domestic and livestock 
wells in the county. Borehole tests performed for the SSC project indi
cate hydraulic conductivity of the Taylor marl in the project area ranges 
from io-a to io- 9 cm/s. No productive groundwater beds were encountered 
during the drilling (Mason, Johnston, and Associates, Inc. 1987; 
Southwestern Laboratories 1987). 

The Eagle Ford shale has a maximum thickness of 467 ft in Ellis County 
and contains minor sand beds that yield small quantities of water to 
domestic and livestock wells (Thompson 1967). 

The second most important water-bearing formation in Ellis ·County ls the 
Woodbine. The Woodbine formation crops out in the northwest and dips to 
the southeast. The top of the formation in the southeastern part of the 
county is about 2,000 ft below land surface. The Woodbine consists of 
thin- to massive-bedded sandstone interbedded with shale and sandy shale 
(Thompson 1967). 
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Table S.7.2-5 

SUMMARY DESCRIPTION OF HYDROGEOLOGIC UNITS 
IN ELLIS COUNTY, TEXAS 

Hydrogeologic Appro~imate 

Untt Thickness 

Alluvium 

Navarro 
Group 

Aust in Chalk 

lay1or Marl 

Eagle ford 
Shale 

Woodbine 
Fonnat ion 

Washita Group 

ft 

45 

490 

508 

706 

467 

405 

543 

Fredericksburg 271 
Group 
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Physical 
Description 

Sand, gravel, clay, and 
silt. 

Hydraulic 
Properties 

K estimated 
10-l to 102 

cm/s 

Calcareous clay and marJ No data 
with some fine-grained 
sandstone layers. 

Chalk and ~Grl inter
bedded with silty to 
sandy shale. 

K•l. Bxl0-8 to 
7x10-8 cm/s 

Calcareous shale to K=lo-8 to io-9 
fine-grained calcareous cm/s 
sand or sandy shale-lower 
member fine-grained 
sandstone interbedded with 
sandy ma~l. 

Shale containing thin 
beds of sandstone and 
limestone. 

Thin to massive bedded 
sandstone with shale and 
sandy shale. 

limestone, shale and 
sandy to calcareous 
shale. 

Limestone shale and 
calcareous silty to 
sandy shale. 

K•l.Bx!0-8 

cm/s 

K=l.xlo-3 to 
9xlo-3 cm/s 
T•!BO to J.500 
ft2/d 

No data 

ffo data 

Water-Bearing 

Characteristics 

Small to moderate well 
yields up to 75 gal/min. 

Not a source of water. 

Not known to yield water 
except in weathered zone. 

Yields small quantities 
of fresh to slightly 
saline water to shallow 
weeds for dcmestic and 
1 ivestock uses. 

Yields small quantities 
of water to wells for 
dcxnestic and livestock 
use. 

Principal aquifer in 

Ellis County. Well 
yields up to 20 gal/min 
carmon but range f ran 3 
to 500 ga 1/mi n. 

Not a source of water. 

Not a source of water. 
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Table 5.7.2-5 (Cont) 

SUMMARY DESCRIPTION OF HYDROGEOLOGIC UNITS 
IN ELLIS COUNTY, TEXAS 

Hydrogeolog1c Approximate Physical 
Un1t Thickness Descript1on 

ft 

Paluxy Sand 160 Fine-grained sandstone. 

Hydrau11c 

Properties 

K•l. 5 x 10-3 

crn/s 

T=420 ft2/d 

Glenrose 
L tmestone 

805 limestone 1nterbedded No data 

Travis Peak 
Fonnat ton 

510 

Twin Mountains 310 
Format ton 

wtth sandstone and shale. 

Sandstone with limestone No data 
and shale. 

K=lx!0-3 to 
Bx10-3 cm/s 
S=Bx!0-5 

Water-Bearing 
Characteristics 

Yields 80 to 160 gal/min 
of water to few wells. 

Does not yield water in 
Ellis County. 

Sma.11 to moderate we 11 
yields. 

Pr~nctpal aquifer. 
Yields up to 620 gal/min 
for municipal, industrial, 

Massive sandstone 
containing tnterbeds 
of siltstone, shale, 
marl, and limestone. T=700 to 2,200 domestic, and livestock 

Notes: 

T - Transmissiv1ty 
K - Hydraulic conductivity 
S - Storage coefficient 

ft2/d uses. 

Sources: Thatlpson 1967; Freeze and Cherry 1979; Mason, Johnston and Associates, Inc. 1987; 
Southwestern laboratories 1987; Nordstrom 1982. 
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Wells completed in the Woodbine, a confined aquifer, have depth to water 
ranging from 163 to 415 ft below land surface. Transmissivity ranges 
from 180 to 1,500 ft2/d (Nordstrom 1982). Hydraulic conductivity of the 
formation is estimated to range from 10-3 to 9 x l0-3 cm/s. Reported 
well yields range from 3 gal/min to 500 gal/min. There are numerous 
small-diameter wells that have yields less than 20 gal/min in Ellis 
County (Thompson 1967). 

Underlying the Woodbine formation are the Washita and Fredericksburg 
groups. Neither of these formations are considered to be water bearing 
in Ellis County. Both act as an aquitard in the area. The Washita 
group has a maximum thickness of 543 ft in Ellis County and consists of 
interbedded limestone, shale, and sandy to calcareous shale. The 
Fredericksburg group attains a maximum thickness of 271 ft in the county 
and consists mainly of limestone, shale, and calcareous, silty, and 
sandy shale (Thompson 1967). 

The Paluxy sand, the upper member of the Trinity group in Ellis County, 
consists of up to 160 ft of fine-grained, poorly consolidated sandstone 
with varying amounts of clay, sandy clay, shale, lignite, and pyrite. A 
few wells tap the water-bearing sandstone in the Paluxy and yield small 
to moderate quantities of slightly saline water for domestic and live
stock use (Thompson 1967). Reported well yields from the Paluxy sand in 
Ellis County range from about 80 gal/min to 160 gal/min (Nordstrom 
1982). Transmissivity of the Paluxy sand in Ellis County is reported to 
be about 420 ft 2/d. Hydraulic conductivity is estimated to be 1.5 x 
10- 3 cm/s (Thompson 1967). 

Underlying Paluxy sand are Glen Rose limestone and the Travis Peak forma
tion, also members of the Trinity group. The Glen Rose limestone consists 
of medium- to thick-bedded limestone with some sandstone, sandy shale, 
shale, and anhydrite that reaches a maximum thickness of 805 ft in Ellis 
County. The Glen Rose limestone is not a source of water in Ellis County. 
The Travis Peak formation reaches a maximum thickness of 510 ft in Ellis 
County and consists of sandstone with limestone and shale. No wells are 
known to obtain water from this formation, therefore no hydrologic infor
mation is available for the Travis Peak in Ellis County (Thompson 1967). 

The Twin Mountains formation is the lower member of the Trinity group 
and is the most important water-bearing formation in the area. Within 
Ellis County, the top of the formation ranges from about 1,800 ft 
below land surface in the northwest to about 4,900 ft below land sur-
face in the eastern part. The thickness of the formation ranges from 
90 ft to 310 ft. Several municipal and rural water supply wells tap 
the Twin Mountains formation, with some of these wells producing up to 
620 gal/min. The average well yield from the Twin Mountains formation in 
Ellis County is 300 gal/min. Depth-to-water in wells completed in this 
confined aquifer ranges from approximately 440 to 880 ft below land 
surface (Nordstrom 1982). 
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The Twin Mountains formation overlies Paleozoic rocks throughout the 
area and is the lower member of the Trinity group •. The Twin Mountains 
formation consists of a basal conglomerate grading upward into coarse-
to fine-grained sand interspersed with shale. The. sand layers are more 
thickly bedded in the lower part of the formation. The majority of wells 
completed in the Twin Mountains formation are in this lower sand member 

·(Nordstrom 1982). Results of drawdown and recovery tests on wells com-
. pleted in the Twin Mountains.formation in.Ellis County indicate a trans

missivity ranging from about 700 to 2,200 ft2/d; Storage coefficient 
was estimated to be .8 x 10'."5 (Nordstrom 1982}; The hydraulic conduct iv
ity of the aquifer ranges from 1.0" 3 to 8 x 10- 3 cm/s- (Thompson 1967), 

Water levels in both the Woodbine and Twin Mountains formations have 
been dee 1 in i ng for years. Wells comp 1 eted in the Twin Mountains for
mation at Waxahachie flowed at the surface unt.il 1932. By 1987, water 
levels had declined a total of 685 ft. Water levels in .the Woodbine 
formation have declined about 85 ft from 1962 to 1987 (William F. Guyton 
Associates, Inc; 1987). 

B. Groundwater Quality 

The chemical quality of the groundwater in Ellis County reflects the 
types of soil .and rock that have been in contact with the water. 
Usually, as the water moves deeper, its chemical content is increased. 
The chemical quality of the various water-bearing units in the SSC proj
ect area is sunvnarized and compared with variousstandardsof water. 
quality in Table 5.7.2-6. · · 

- ,. -

The concentra~to11 of .dissolveds9Jids ts reported to r~nge from- 310 mg/l 
in the alluvium to 3,040 mg/l in the Woodbine formation. ··Except for the. 
alluvium, the majority of all water from thePaluxy, Woodbine, and Twin 
Mounta_i ns formations .tn .. Ellis County exceeds the EPA drinking• water stan
dard for total dissolved solids of 500 mg/L Groundwater in the project 
area is of sodium-bicarbonatetype (Thompson 1967), 

- - - - - - -

. In summary, groundwater from the Twin Mountains formation is gen(!rally 
of better quality·than that from other aquifers in Ellis County; How
ever, the water is _generally higher in temperature (100 to U0°FJ and 
requires·.c9oling· •• for dgmestic .use •. ···The Woo<fbjne ·formation_.generally_·.·. 
produces water' that is more highly mineralized but·is _usually soft and> 
not high in nitrC1tes; The quality of water in the WoOdbine formation · 
deteri.orates as . is moy~s .aWC!Y.from tbe area, of .re<;IJarge to tlte west.••····. . 
M s.9·"··• ~h~\9"~1 :l.~;l!f·.~h~~ ;i.~;.;!;~.~'~Pef Pji;r!I/ 9t;.1;{he :ttocxllli~· .. fo!'lll~!~<>n•• ·•· . ;; lh~~l JY1 ~~g~1l~;'.~.f~}~~i~l~~~'t,.S9~~t!f°~dot~f!;;~~~~~h7{T~y:c~~!'.~~,•; . · ... ; ••. . ·tt~~'1i~~f#~l!~j1l~a~:~iM~~~::~~~~!:~~~=~~eI~~~~~;~~~ .. 

< .. ·. ·· tion,in>EJlH•!:OUlltY (liW •. Santry; lnc;•J;-,75}; ,.(:s:sf1<1wt(•.(ID•'1able' •• .}·l ><-··•. 
·.:> · ~.1~~,-5; .water'(r:om .the,ta.1 Titfii!l m~teriil s Js;vt!r) .. fiard,\whiJ e, water• :s: •.. •.; ··· . 
. c?i. ;~f r9pi; .1;heiotfler •s(l.uJi:eS' .isigeneral)y•slif.t.•·;t~'!·mb.(llfrateJj\JTi:r(fJ;fi A}?/. ;-:. , .. • .... 
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Table 5.7.2-6 

RANGE OF GROUNDWATER QUALITY IN ELLIS COUNTY, TEXAS 

Source 

National drinking 
water standards 

Alluvium 

Paluxy sands 

Woodbine 
formation 

Twin Mountains 
formation 

Total 
Dissolved 
Solids 

500 

310-1,870 

1,250-2,063 

429-3,040 

630-1,440 

Range of Chemical Constituents 
m l 

Chloride Sulfate Nitrate Hardness* 
CaC03 

250 250 45 None 

2.4-240 11-1,460 1.8-231 236-965 

54-85 354-930 <0.4-8.3 15-40 

16-1,540 11-1,060 0-10 4-70 

67-405 70-500 0-5 2-110 

*Typical classifications of the hardness of water are a~ follows: 0-60 mg/1 =soft to slightly hard; 

60-120 mg/l =moderately hard: 120-160 mg/l = hard: >160 mg/l = very hard. 

Sources: Driscoll, 1986; Nordstrom 1982: Thanpson 1967: William F. Guyton Associates, Inc. 1987; Texas 

Water Development Board 1976; U.S. Environmental Protection Agency 1977. 
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C. Groundwater Use 

Groundwater is used primarily for municipal and industrial supply in 
Ellis County. Table 5.7.2-7 is a summary of historic groundwater uses 
in the county and projected groundwater use to the year 2030. The pro
jections are based on high population projections and were compiled by 
the Texas Water Development Board (1983). 

Groundwater use has been increasing within Ellis County since 1960. 
Historically, approximately 65 to 703 of the water is withdrawn from the 
Twin Mountains formation in Ellis County, with the remaining 30 to 35% 
from th·~ Woodbine formation. Municipal grounduater use in the county 
accounts for about 65% of the total groundwater use while industrial use 
is about 313 and livestock water about 4%. Irrigation is not widely 
practiced in the project area. 

Groundwater use within Ellis County is projected to decrease by the year 
1990 and remain at a constant level through the year 2020. The expected 
reduction results from the current trend of municipalities within the 
county to convert to surface water supply sources. For example, 
Waxahachie discontinued the use of groundwater wells in 1984 and now 
uses water from Lake Waxahachie and Lake Bardwell solely. Midlothian is 
also expected to convert to surface water supply in the near future. 

Year 

1960 

1972 

1980 

1985 

1990-
2020 

2030 

Source: 

Table 5.7.2-7 

HISTORIC AND PROJECTED GROUNDWATER USE IN 
ELLIS COUNTY, TEXAS (ACRE-FT/YR) 

Municipal industrial Mining Livestock 

1,440 215 

2,026 1,457 

3,765 1,805 -0- 146 

5,787 2,739 87 92 

4,699 1,318 -0- 172 

4,234 1,105 -0- 144 

Texas Water Development Board 1976 and 1988. 

Total 

1,655 

3,483 

5, 715 

8,705 

6, 189 

5,483 
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Table 5.7.3-3 

MAXIMUM 1-HOUR AND6-HOUR RAINFALL 
BY RETURN PERIOD 

Return Period Rainfall (inches) .. 
years 1-Hour · • 6-Hour 

l 
.2 
s 

10 . 
25 
so 

100 

•Soun;&: U.S; \leather Burea• 1961. 

1.60 
2.00 
2.60 
2.90 
3.40 
3.80 
4.20 

2.40 · · 3.oo 
4.00 
4,50 
S.40 
6.20 
7.00 
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The Pre~a.iling wind direction at the. Texas SSC•site h to the north at 
· .. · .;; : .. ,;;;.c:'1;ca1ban11ual:•average•:•speet:1·of··13·ml/hr• •·Tlle,,monthl,y:1:average·'speed$:are·.·· . 
•.. ·····.·••• ··,, .>';!&::.Ul>ffQ1'11! a11d V\lrY• fronrru ml/hr: to· 15 ····ml/hr:· .. 'The:~astest•,rticorded wind 
·.,rt.,;.;""iZ,CS• '11?:;c1r:spe9d'. WffEll0'mt/hr.,·s 'lfhtch. oc.curred ·in Ju 1;)1•;;• •··'Avetage•:\rind'•Sj'leedl attd ;;; .. · 
·'" . " i;•:';•<Hrec.tiorildata are shown> by month ·iri Table s,J;3.c4, · · · · 

:''·· · ··~.7~3.s ~o~fditv ;, ·• 
"··:~:--,:- -

· :The ye~~b"mean ~elatJve• humidity in the 'region•·o"f the Texas, SSC• ~ite is 
' 65%; Theavera.ge humidity reac~es. a peak· of 70%~i'1'Ja,nuar.v; and has jJ:s 

.......... Jowest V\lllles..tn August at.··s8%. Mean andmllximum'{iewpoint and mean rel\l-
. ::ittve h11midHY dllh llre shmin· in Table 5;1;3-s. ··· · · · · 

' - ~-' - -, - -- .. ' ', - -,.~ - - - '" ' - ,,_ - ', - - - -
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Table 5.7.3-5 
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"'O DEWPOINT AND RELATIVE HUMIDITY DATA "'O 

"' ..... 
N .... 
"' 00 
00 
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Mean dewpoint 
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Maximum 12-hour 
1,000 mBar > .... .... 
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Mean relative 
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S.7,4.1 Conditions Affecting AirOualjty 

A. ·· Topographical 

The topography. of thts site B generally flat to gently rolling with no . 
major.Jnfluences .on air quillity. In the center of the ring ts Waxahachie; 

, which may add an urbiin component; alttiough it ls over 5 mi from the clo• 
:::$'!· , •. >:;: ;;···seS;~~p9int/on the·:ring~:z:.Da H as0•almqst·20 'mi ·to the north. is too far. ·· · · 

.:.away,.to .(:aUS:e significanJ surface .roughness or. urban. effects in the SSC vicinity. .· · · · · .· · ··· .. · ······ · 

,:,·_~< ' 

Bi ····Meteorological 

The. ability of the atmosphere to disperse a pollutant is categorized, 
in. part, by its stability classification •. ·. The st'abiHty classification 

. was described in detail in Appendix 5; Sectii>n 5.L4. The Texas site's 
relative frequency of the six stability. classes is shown .in Table 5.7.4-1. 
Class A has the.highestdegree.ofdispersion. This area is well north 
of any influences on atmosptieric stability created. by the .land/water 
interface at. the Gulf of Mexico, therefore the dispersion characteristics 
should be very good. G. c. Holzworth's estimate of forecast days of 
high.pote11tial for this site is zero for air pollution; indicating excel• 

· 1ent dispersion conditions (Holzworth 1972). Holzworth's methodology·· . ·. 
. : was described iri Appendix J>; .Section .s. l.4. ·. The Jnfl~ence of wind on .··· ... ·• 

: :'annual,.di.spersiqn con4i ti ons ts. d~11strated by Table' 5;7·. 4Lz,• ·. The table 
As an ·annual summary ·of the frequency of wind speed and direct ton· for.· · · · · 
· the:Dallas-Fort ·Wo'rthiifirst ilrderf.National weather. servh:'e 'Station· ·· 
("aticnial tJ.tmatic Data Center ·(NC!lC) 1988l· • •·• ' .·. · ' 'F • 

Table 5;7.4·1 

. ' FREci\JENc:v of' oCCUttlEHcFoF.~T~~~PHERIC $TM1ul"Y CLASSES . 

. Class Jlefini tion · % Occurtence · .·. 
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5.:7.4.2 AirOuality 

A. Aoolicable·standards 

The NaUonalAmbient Air Quality Standards (NAAQS) (40 CFR 50) function 
as the applicable regulatory levels in the State of Texas •. The primary 
standards are shown' in Table 5.7.4-3. The Texas Air Control Board (TACB) 

· has also established regulations that·relate more: directly to air quality 
. > impact;s of an industrial source,· -Table s~7,44 1Jsts allowable incre-

.. ·:ments,\forindustrial sources for tota\ suspended particulates{TSP) and 
sulfur.dioxide (SOz) (TACB 1988} •.. These increment requirements are in 

· .. addftion to. Prevention of Significant Peterforation (PSD) source require: 
ments (40. CFR 52~21). 

B. Background Concentrations 

A portfolio of values was. assembled to quantify .ambient air pallutant 
concentrations tnthe region. For air pollutant concentrations with 

·averaging times of less than 1 year, the highest representative regional· 
value<is·shotnh These values are delineated, along with the applicable 
standard for each pollutant, inTable 5.7 .4~3. selected ambient air 
qualit,JLmonitoring statfons are plotted in Figure 5.7.4-1.· 

c. Co111plialice Status 

·The noncompliance or rronattainment status for the counties in the region 
·of influence of the Texas SSC .site is as follows;·· All of. Dallas and 
Tarrant counties· are nonattainment for ozone (OJ):'{U.S. ·EPA 1985). · 

.·o. Pnlxfmityto Sensttfve Areas 

The Texas SSC site is proposed for .a• PSD Clilss II area, which allows for 
moderate growth in air pollutant.emissions. The closest PsD Class I 

·. area,·.which permits minimal air quality. deterioration, is Wichita Moun
tains Wjl<!erness, which is 125 mi northwest. of .tile Texas SSC site. 

5.7.4.3 ReqtonalAir Pi>llution.Sources 
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Table 5.7.4-4 

STATE OF TEXAS AMBIENT 
SOz AND TSP INCREMENT STANDARDS 

INDUSTRIAL SOURCES 

Pollutant - Averaging Period 

S02 - 30 minute 

TSP - 1 hour 

TSP - 3 hour 

TSP - 5 hour 

TSP - Total Suspended Part1culates 
SOz - Solphur Dioxide 
Source: Texas Air Control Board 1988. 
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Increment, µg/m3 

I, 021 

400 

200 

100 

DEIS Volume IV Appendix 5 



. . 

A.fferAaiFc~l•nllihifl~te Altll1'natms . 
. ·· · · · ·· · . · .· ·.. . . tl'txts t'49 

• •. ' Figul'e, .~•?•;tl ·.·· 
.· ~IEKT A1- Q~LJTV l\OKJtCIRJ.NG.$TATIQllS AND 

... ·. < ·~· 'REGIORAti•~IR~Pll\.t:lUTIOK·SOllRCES' . •·· · . . ;;texM<ut~~&TE~'·· . . . ·· 



Affected Environments at Site Alternatives 
Texas 50 

Table 5.7.4-5 

REGIONAL AIR POLLUTANT SOURCES 
TEXAS SSC SITE 

Permitted or A£tual ~missions fton/yr) 
Source Name Location S02 TSP NOx co voe 

La Farge Corp. Dal las County 1,532 890 

Chaparra 1 Stee 1 Midlothian 73 83 653 

Elk Corporation Ennis 4 2 2 0.5 8 

Gifford H111 Cement Midlothian 1.072 162 1,158 310 32 

Qwens Coming Fiberglass Waxahachie 134 

Texas Industries Midlothian 8,325 440 3,050 

Eubank Ready Mix Waxahachie 5 

City of Waxahachie Waxahachie 0.2 10 2 

Southwest AluminlJTl Red oak 0.4 0.1 

International Extrusion Waxahachie 5 4 4 .6 

City of Waxahachie Red Oak 6 2 

Boxcrow Cer.-ent Midlothian 762 56 1.090 

Dixie Metal Ca 1 las County 465 

Koch Materials Ennis 7 72 2 

Industrial Metals Ennis 1 

R\I McKinney and Enn1s 46 

TL Jones & Company 

Gourdian Industries Navarro County 600 

Chemical Reclamation Italy 7 12 16 0.8 

Services 

Universal Tank and Ennis 17 

Iron \larks 

Fl inkote Ennis 0.2 

Carg111 Inc. Ennis 2 

Source: Texas Air Control Board 1988. 
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5.7.5 Noise and Vibration 

This section describes background noise and vibration conditions in the 
region of the proposed SSC site. 

5.7.5.1 Ambient Noise Levels 

A. Appljcable Standards 

Applicable noise abatement criteria in the region of the SSC site have 
been established by the State of Texas, the Federal Highway Administra
tion (FHWA), and the Department of Housing and Urban Development (HUD). 
The criteria in the State of Texas regulations match those set forth in 
23 CFR 772 by the FHWA. FHWA and HUD noise abatement criteria are 
discussed in Section 5.1.5. 

B. Background Levels 

Existing noise levels are typical of areas in agricultural use and should 
range from 35 to 45 dBA. The day-night sound level is expected to average 
40 dBA (EPA 1982). 

C. Proxjmity to Sensitive Areas 

The primary sensitive noise receptors in the region are residences. 
Approximately 25 residences are located within 3,000 ft of the near 
cluster facilities. Approximately 108 residences are located within 
3,000 ft of service area F3, and an additional 37 residences are located 
within 3,000 ft of the remainder of the service areas. Sensitive 
receptors in the project vicinity are shown on Figure 5.7.5-1. 

5.7.5.2 Other Noise Sources 

Primary sources of noise in the region include farm equipment, road traf
fic, and trains. Noise levels produced by roads (as measured 50 ft from 
the road) range from a high of 75.8 dBA for Interstate Highway 35E to a 
low of 54.2 dBA for Farm Road 876. Sound levels produced by trains (as 
measured 1-00 ft away), range from 61 dBA to 71 dBA (Ebasco Services 
1987). 

5.7.5.3 Ambient Vibration Levels 

Ambient vibration levels in the site vicinity are highly dependent on 
the proximity to man-made sources. Naturally occurring vibrations, 
which result from weather phenomena exciting vibrations that travel long 
distances in the earth, are of low frequency (1 Hz or less). Vibrations 
from large, distant earthquakes will also produce vibrations at the site. 

5.7.5.4 Other Vibration Sources 

Major man-made vibration sources include railroads, highways, and 
quarries. The sources discussed below are plotted in Figure 5.7.5-2. 
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Figure 5.7.5-1 
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Ra.il roads cross the coll ider ripg :at .five p0ints. The ring is crossed 
twice by M-K-T, twice by Burlington Northern, .and once by Southern · 

. Pacific lines.:. The ·.Southetlf Pliclfic passes.within 2,400 ft of an inter
action point (KS); ~The shallowesttcross.ing.of the ring by a railroad 
occurs at . EZ at a depth of ZS ft; . .. . . . . . . . . 

·. Majob highways in the vicintty illbiude interst~te Highways 35E and 45, 
J,J:;S.cR0utl'!c.287,. State Hig!i11a1·340,,ancf:U.S:1Route. 67. None come cl9ser .. 

. • . . · , . • than:6c0c~ .:z~:~::~;:i?~,~~~~!:"4+,,~!~~;;,··~;,~J·:. ~·:.~20\~';g,•,'(::/ ·· i · · ·. · ···. . . · .. · .... · 
····• .,Jhe.•llnly qu;i,r:rt•Vh'\cJl;;ts..,ar';.:vfbra:t;tq,n;•sillrce •in•,ztl)e regton 'is.west of the·· 

.·. proposed ring>(see f.igure;~.·7.5':'2}~·, M~sui;emel\t,,•;qf;~h~ .. vibrat ions 
produced by the qu~ry ci~~;~h~;;clnjjf~~leJ5\.1:~5.~l.;.~~·:: •• ,,. •.. · . · 
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'Figure :5;7 .;5-2 
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5.7.6 Environmental Radiation 

5.7.6.1 Natural Radioactivity 

A. Radon 

Indoor radon levels reported by the University of Pittsburgh Radon 
Project (Cohen 1988) are presented in Table 5.7.6-1. The average level 
for the state was 5.5 pCi/l. Indoor radon levels were not reported for 
Ellis County. 

The Ra-226 concentrations in rock cores at the proposed tunnel depth 
ranged from 0.27 to 1.26 pCi/g with an average of 0.62 pCi/g. 

There are no identified uranium deposits in the proposed area. 

B. Soil/Rock 

Soil samples from three locations near boreholes on the proposed SSC 
site were collected in June 1987 and analyzed by Alpha Nuclear Labora
tories (Alpha 1987). Gross alpha activities ranged from 6.07 to 10.3 
pCi/g with an average of 8.3 pCi/g. The gross beta activity varied from 
11.7 to 23.6 pCi/g with an average of 19 pCi/g. The Ra-226 concentration 
ranged from 0.40 to 1.06 pCi/g averaging 0.75 pCi/g. The thorium 232 
daughters ranged from less than 0.06 to 1.52 pCi/g with an average of 
0.93 pCi/g. 

Additional soil samples were collected in February 1988 during ground 
surveys. Soil samples underlain by similar geologic strata were com
posited prior to gamma spectrometry and gross alpha and beta analyses by 
the Texas Department of Health Laboratories (Texas 1988). Samples from 
the proposed campus area were also composited. The gross alpha activity 
varied from 8.4 to 11 pCi/g with an average of 9.1 pCi/g. The beta activ
ity ranged from 7.4 to 19 pCi/g with an average of 12.5 pCi/g. Four 
samples had Ra-226 concentrations less than the lower level of detection 
(LLD) of 2.1 to 3.5 pCi/g, but one sample was reported as 4.3 pCi/g. 
The U-238 concentrations were less than the lower level of detection 
(1.7-2.9 pCi/g). The reported concentrations for Cs-137, K-40, and 
Pb-214 averaged 0.3 pCi/g, 7.5 pCi/g, and 0.8 pCi/g, respectively. 

In June 1987, 28 core samples from seven locations, representing the 
three geological strata in which the proposed tunnel would be sited were 
collected. Alpha Nuclear Laboratories (Alpha 1987) composited and 
analyzed the core samples. 

Average concentrations and ranges of Ra-226, Th-232, uranium, and gross 
alpha and beta activities for each stratum are presented in Table 
5.7.6-2. The average gross alpha activity for the-three strata was 
10 pCi/g and for gross beta 25.3 pCi/g. The Ra-226 averaged 0.62 pCi/g; 
and Th-232, 1.02 pCi/g. Uranium-238 is assumed to be in equilibrium 
with Ra-225. 
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Location 

United States 

Living space 

basement 

l ivtng space 

basement 

Ellis County 

NA - not available. 
Source: Colien 1988. 
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NtJAber of 

Samples 

49,659 

23,984 

167 

II 

6 
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Table S.7.6-1 

RADON LEVELS 

Geometric Average Percentage of Homes with Radon levels 

Mean 

pCl/1 

1.76 

3.37 

1.57 

3.47 

NA 

pCl/1 

4.01 

7 .87 

5.54 

5.76 

NA 

<4 pCt/1 4-20 pCi/1 >20 pCt/1 

80 

59 

85 

38 

18 

34 

14 

62 

2 

7 

1 

0 

DEIS Volume IV Appendix 5 



io:-. 

Gei>lCJ!!lc'' .• fio •. 

Strat,.. ··Samples . 

Taylor marl 10 

(Avg) 

Range 

Aust in cha 1k H 

{Avg) 

Range 

Eagle Ford · · 1 
- i .. 

smile 

*Calculated 
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Table 5.7.6-2 

AVERAGE CONCENTRATIONS 
OF RADIONUCLIDES IN PROPOSED TUNNEL LOCATION. 

Depths " Gross Alpha Gross Beta 

ft pCt/g pCi/g 

60'-180 

(11.4) {29.5) 

10.3-13.1 2.65-31.6 

50-280 

{6.7) (8.6) 

<LLD-'17 .4 · 0.75-18.2 

204 11.9 37.7 

. Ra-226 

pCi/g 

{0.57) . 

. 0.27-0.87 

(0.61) 

0.31-1.26 

0.68' 

Th-232 

daughters 

pC1/g 

. . {1.24) 

1.07-1.36 

{0.38) 

<0.0Scl.55. 

1.44 

U-238* 

P.Ct/g ... 

10;571 

0.27-0.87. 

·10.61) 

0.31-1.W 

0.68 

. < LLD indicates. that the activity is not discernible because l~r .than the lower limit .;r· detection of the 
instrument., 

Souree: • Alpha Hue lear talxiratorl.es 1987. 
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.. ·.'Deep groundwater .fr:om 944,ft,.and 2,500 ·ft yielded gross alpha activit_ies 
of•less than 10: •pClfl; gross beta' activities of ·.3,6 and 3.8 pCi/1; and 
Ba-226' concentratl0ns of 0.39· arid 0.59 .pCi/L ··.· · · · 

- " - .... ' -- - ,. - .. - ::-.; -- . - -

' 

. . BorehoJ~:ahlf,,.aterradioa~!i~tt~;~~vels were. based on'.a lipjited !lumber •· ·. 
· .. , , ·. ·•····· of samples~· ·:These samples::ma,-Air .may n(!t be ;representlltive of :_the. radio· 

·· · ·•· .>ac:tidty,·expected iit..the.S:fte•. · · · ,.... · · · ·· · · · · 
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The proposed SSC site>is in a rural area that does not contatn any Of 
the licensed operations listed above. The site does not encompass any 
government f.acil:it:les .po5sessll.ng r.adl.oactl~ ~rilG~:S IHilr are ~e illl¥ 
mi 11 ing or Jl(i.n.ing .ct:iv1t.tes Wlridl.fnlD!l].d eBhal\Cll! t.be ll'lll!bural Mi:._,UNI 
1 eve~;s. . · ·. ·· ·. , · • ·•···· . · · 

· s. 1 .'6 • .3 . Ril,rmund W.aitlAA 

, The proposed coll 1der ring was surveyed in February 1!188 to deteriDi~e . 
..•....•. the _mctr.,grourur.~d:iaU-on :kwe~:&..by the R.ad~.U:\.an•c~i ow~• ·'flif'-~·· 

· · ·.Texas 'f)e,par'tnleDt 41.'f 'Bea.lt'lr:.{Ja&s•!98a,,;. · 1~ wuirement:sw,.•de lbr· 
ustng :a brdlw m .inkro-tRaet-er lheld all .met~-- lbhe' illllll :sur.f~e· 
at 59 lvcatiMS.. Jne. meas•ir.ed Wilues n.ll§ec fr1>111216 b> 5i ~rt"~ 
Because .ef. :t:tre -<l.i flE!citj en.ail .sens;f,qg dlanac.t.eri.st1cs 111f 1lhe llftsU'.11118111t i 
the· measured -~ues·•~·.tile terr.estl:l'W.1 cllRD'lfllilitiiOlt_.· ll'-ildds 
the.cosmic con'tr'fbuiion of 28 mrem{yr {NCRP 7S) to these values, the · 
va 1 ues for e.xteraa.1 .r.a,d.tat.loil l".afl9E! f.r.ont .54 .to·"1 ~Nl\l(yr. 
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5.7.8 Existing Waste Hanagement Facilities 

5.7.8.1 Sewage Facilities 

Figure 5.7.8-1 shows the approximate location of the existing sewage 
treatment plants in the Texas SSC site region. Table 5.7.8-1 presents 
sewage treatment plants near the SSC site, their current average daily 
flow rate, current permitted average daily flow rate, current daily 
maximum flow rate, current permitted daily maximum flow rate, and 
projected capacity increases. 

5.7.8.2 Solid Waste Facilities 

Figure 5.7.8-2 shows the approximate location of the existing solid 
waste disposal facilities. Table 5.7.8-2 lists the existing solid waste 
disposal facilities in Dallas, Ellis, Johnson, Kaufman, Navarro, Parker, 
Rockwell, and Tarrant counties. It shows the name of the landfill 
operator, approximate distance from the SSC site, total acreage, current 
use, remaining capacity, and estimated closing year of the landfills. 

Industrial wastes such as oil, grease, and cutting oil would be disposed 
of at oil and grease recycling centers. 

5.7.8.3 Hazardous Waste Disposal Facilities 

Several commercial hazardous waste disposal facilities are located in 
Texas and are available for disposal of SSC wastes. These include: 

o Chemical Waste Management, Inc., Port Arthur, Texas 
Landfill and proposed incinerator 
Accepts Class I hazardous and nonhazardous wastes 

o Rollins Environmental Services, Deer Park, Texas 
Incineration and landfill 
Accepts Class I hazardous waste 

o Gulf Coast Waste Disposal, Houston, Texas 
Landfill 
Accepts Class I waste 

o Texas Ecologists, Robstown, Texas 
Landfill 
Accepts Class I hazardous waste 

o Ellis County Disposal Company, Ellis, Texas 
Landfill 
Accepts Class II waste 

The Ellis County waste disposal site is located outside the proposed SSC 
ring location, just east of Interstate Highway 45. 
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. -figure s:1.s-1 
APPROXIMATE LOCATION Ofi EXISTING SEWAi>E. 

TREATMENT "PLANTS WlTflIN THE TEXAS SSC REGION 
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Table 5.7.8-1 

EXISTING SEWAGE TREATMENT PLANT CAPACITIES 

Current Pennttted Current Permitted 
Approximate Daily Daily Daily Dally 
Distance Average Average HaXf111J111 Max1rrum 
fra11 Flow Rate Flow Rate Flow Rate Flow Rate 
SSC Site mt llton mtll ton mt llion million 

Treatment Plant mt gal/d gal/d gal/d gal/d 

Da llas-Centra 11 14.50 150 252.50 
Dallas-Southside! 32 31.10 30 62.15 75 
Fort Worth-Village Creek2 ZS 109.Z 120 244.70 
Garland-DtJCk Creek 30 Zl.58 30 32.00 
TRA-Central 85.75 100 157.08 150 

'TRA-Ten Mlle 10.60 15 27.85 
Bardwell! 18 0.01 0.02 0.08 0.04 
Corsicana 35 2.36 3.50 1.50 8.75 
Corsicana-Over land 35 0.78 1.0 1.40 2.50 
Ennis 20 1.55 2.5 3.48 5.0 
Garland, Rowlett2 40 11.80 6.0 25.7 12.0 

Hi llsborol 25 1.02 0.96 Z.37 2.81 
Italy! 12 0.14 0.Z3 0.33 0.57 
Kaufman 40 0.14 0.69 1.42 0.57 
Maypearll 12 0.04 0.1 0.09 o.zo 
Midlothian 15 0.48 0.90 1.44 
HI lfordl 15 0.05 0.06 O.Z4 0.12 
Palinerl 20 0.18 0.07 0.78 0.14 
Red Oak! 18 0.18 0.20 0.47 

Terrell 50 1.65 3.00 5.35 6.00 
Waxahachie 6 1.90 . 2.20 7.21 4.40 
Weatherford 55 I.SS 2.12 2.94 3.06 

!. Not enough excess capacity based on dally average flow rate. 
2. Fu 11 but wt 11 be expanded. 
Source: Texas Water Conmfssion. Wastewater Enforcement Section 
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Service 

Dallu Coimty 
Carrolton (1750) 
Dallas (162) 

.Dallas C8D (#57) 
NE Dalles (#1236) 
Gar land and Row Jett 

(#1062A) 
Irving (#1394) 
Mesquite (#556) 

El Hs County 
lluncanvil le (11261) 

·Ellis Co./Alralon 
(11209) 

: Ennis (1947) 
: Milford and ts 

(11089) .. 

Waxahachie (#1464) ·. 
Htllsboro (#1414) 
Waxahachie (#1468) 

Johnson County 
Clebutl18 (1534) 

•Jolmson CO. (#1417) 
Cleburne (#1784) 
Forney (#21) 

Kaufman Caunty 
l<:aufillan (#508) . 
Terrell (#1473) 
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Table 5.7.8-2 

EXISTING.SOLID WASTE DISPOSAL FACILITIES 

Approximate 
Distance 

from .current 
-- ,', .-·· - ' SSC S.lte· Total .Uoe 

0peroior,.,. .. 1ttee ml Acreage· .. ton/yr 

City of Carrolton 123 86,500 
City of Dall .. 2040 750,000 
City of Dallu 107 . 19,000 

BF! 101 644,000 
City of Garland 214 171,000 

City of INlng 25 227 73,000 
City of Mesquite 16 1.02,000 

City of Ouncanvl lle 105 53,000 
Linde Elliott 70 51,000 

City of EnnlS 20 123 2,660 
City of Milford d 740 

City of llaxehachle. · g. t-i1cinerator 15,llOo 
City of Htllsboro 25 93 9,200 
City of Waxahachie 25 3,300 

City of Cleburne . 125 43,000 

JolWlson CoimtY 92 24,00() 

City of Cleburne 1nc tnerator 12.000 
City of Forney 52 3,300 

.. City of ,Kallfllon .40 25 .. ··s.ooo 
City of Terrell so· 78 26,000. 

R .... ining Estimated 
· Capacity. C.losing 

ocres ·Year 

48 2001 
844 2025 

40 1989 
29 1992 
75 2001 

74. 2001 
57 2001.t 

62 2001 
15 1990 

. 35 2000 
0.5 2010 

- . iRctnerator · . inct,...rator 
67 2015 

0.7 2003 

15 1999 
45 .. .. 2012 

incint!lrator ·20is : 
6 1988 

12 1995 
47 '2006 
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.. 1tai>iie1~7~·.{Clmlt)::· .. ······ 

• .. ' EXISTI~~ SOLID' WASTE DISPOSAL F~CI.ltTlES 

Service. 

Tarrant County 
NV Ft. 1'orth (1211} City of R. llbrtl! .· 

· Ft. Wortt> 1110Cl41 Wute Manageinent 
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5.7.8.4 Low-Level Radioactive/Mixed Waste Disposal Facilities 

There are no commercial low-level radioactive/mixed disposal facilities 
operating in Texas. 

In Texas, 124 ml (3,094 curies) LLRW were generated by the industrial 
facilities (35.3%) and government (64.7%). There was no commercial 
nuclear power reactor in Texas in 1986. This LLRW waste included 96.0% 
class A, 3.1% class B, and 0.9% class C. 
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Figure 5.7.9-1 
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The total area devoted to crop production in Ellis County varied over 
the period 1975 to 1985, but it began and ended with approximately 
240,000 acres of harvested land (Texas Crop and Livestock Reporting Ser
vice (TCLRS) 1975 to 1985). During the study period, upland cotton and 
grain sorghum decreased significantly, while wheat production showed a 
large increase. 

5. Wetlands !Riparian Forests! 

Riparian forests account for about 6% of the plant conwunities in the 
project vicinity. The elm-sugarberry forest predominates in lowlands as 
primary or secondary growth along the major creeks of the area or as 
isolated pockets over poorly or moderately drained soils. Emergent 
vegetation is limited because of large water-level fluctuations. Impor
tant species include cedar, elm, sugarberry, pecan, American elm, Texas 
oak, bois d'arc, and chinaberry. 

Based on the National Wetland Inventory maps, wetlands in the vicinity 
of the Texas SSC site are confined to ephemeral streams and impoundments. 
No large swamps or marshlands occur in the project vicinity. Locally, 
most small streams flow intermittently. The exceptions are Waxahachie, 
Mustang, and Red Oak creeks, which have water flowing all or most of the 
year. Stock grazing or crop tillage frequently occapies or disturbs 
zones in the area. Thus, wetland vegetation, other than some tree spe
cies, are frequently absent. 

The study area includes 1,631 acres of wetlands. 

B. Animal Community Composition 

1. Terrestrial Animal Populations 

Numerous reptile and amphibian species are present in the area surround
ing the site. (Tables 5.7.9-1 and 5.7.9-2). 

Most of the larger herbivores that once roamed the blackland prairie 
were extirpated in the mid-lBOOs when horses and cattle were introduced 
and the vast rangeland was converted to agricultural use. Numerous 
species of wildlife, however, still exist in the vicinity of the SSC 
site. Common mammals are listed in Table 5.7.9-3. Birds and waterfowl 
are presented in Tables 5.7.9-4 and 5.7.9-5. 

2. Agricultural/Livestock 

Trends in livestock and dairy industries reflect an increase in dairy 
cattle and a significant decrease in beef cattle over the period 1975 to 
1985 (TCRLS 1975 to 1985). Approximately 200,000 to 250,000 acres are 
devoted to livestock pasture in Ellis County. Currently, 25,000 to 
30,000 head of beef cattle and 2,000 to 2,500 dairy cattle are raised. 
Additionally, 1,500 horses and 1,500 goats and sheep are currently being 
raised in Ellis County. 
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Table 5.7.9-1 (Cont) 

REPTILE SPECIES COMMON TO THE TEXAS SSC SITE 

Scientific Name 

t2bitat available over <10% of site: 

Heterodon nasicus 
Hypsiglena torguata 
Lampropeltis triangulum 
Sistrurus m111ar1us 
M1crurus fulvius 
Scinella lateralis 
El.lfleces obsoletus 
~urus~ 
Crotaphytus collaris 
Alligator mississiopiensis 
Cnemidoohorus gularis 
Chelydra seroentina 
Trionvx muticus 
Chrysemys conclnna 

Source: Behler and King 1979. 

Conmon Name 

Western hognose snake 
Night snake 
Milk sn<!ke 
Pigmy rattlesnake 
Coral snake 
Ground sk ink 
Great plains skink 
Greater earless lizard 
Collared 1 izard 
American alligator 
Texas spotted whiptail 
Snapping turtle 
Sr.oath softshell 
River cooter 

Table 5.7.9.2 

AMPHIBIAN SPECIES COMMON TO THE TEXAS SSC SITE 

Scientific Name 

Habitat available over most of the site area: 

Gastrophyrne caro11nensis 
Gastroohyrne olivacea 

Anbystoma tigrinum 
Scaphiopus holbrooki 
Pseudacrts streckert 
Rana catesbeiana 
Rana clamttans 
J!yfQ wood house i 
Acris creoitans 

Conmon Name 

Eastern narrow-mouthed frog 
Great plains narrow-mouthed 

frog 
Tiger salamander 
Eastern spadefoot 
Strecker's chorus frog 
Bull frog 
Green frog 
Woodhouse's toad 
Northern cricket frog 

Habitat available over 10-50% of the site area: 

Rana sohenocephala 
Hyla chrysoscelisl Hy1a versico1or 
Hyla~ 
Pseudacrts clarkt 

Habitat available over <10% of site area: 

Rana pa lustris 
Rana areolata 
N0t0phthalmus vtridescens 
Anphiuna triactylllll 
Arrbystoma ~ 

Source: Behler and King 1979. 

Southern leopard frog 
Gray treefrog 
Green treefrog 
Spotted chorus frog 

Pick.ere 1 frog 
Crawftsh frog 
Eastern newt 
Three-toed amphluma 
Small-mouthed salamander 
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Table 5.7.9-4 

BIRD SPECIES COMMON TO THE TEXAS SSC SITE 

Scientific Name 

Habitat available over SOX of the stte area: 

3APPSI2218895 

Conman Name 

Eastern phoebe 
Great crested. flycatcher 
Western kingbird 
Eastern kingbird 
Scissor-tailed flycatcher 
Ruby-crowned kinglet 
Horned lark 
Pine stskin 
Purple mart in 
Dickctssel 
Rufous-stded towhee 
Cassin's sparrow 
Chipping sparrow 
Field sparrow 
Vesper sparrow 
House sparrow 
Harris sparrow 
Dark-eyed junco 
Rock dove 
Mourning dove 
Eastern meadowlark 
Western meadowlark 
Yellow-billed cuckoo 
Greater roadrunner 
Barn owl 
Eastern screech-owl 
Great horned owl 
Barn swa 1 low 
Chestnut collared longspur 
Blue jay 
American crow 
White-throated sparrow' 
Carolina chickadee 
Tufted titmouse 
Northern flicker 
Camion nighthawk 
Chuck-wtll's-widow 
Northern paru la 
Orange-crowned warbler 
Chimney swift 
Yellow-bellied sapsucker 
Ruby-throated hunmingblrd 
Northern cardinal 
Blue grosbeak 
Indigo bunting 
Swainson's hawk 
Red-tailed hawk 
Downy woodpecker 
American kestrel 
Merlin 
Great-tailed grackle 
Conrron grackle 
Brown-headed cowbird 
Northern bobwhite 
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Table 5.7~~4 (Cont) 

. BID· SPECIES COll10N · lO THE TEfAS SSC: SITE 

. Sc\...tlflc•_.· • 

Hflrmlt thfush , .. 
' Ri>cj,.b!'eaSted nul;l'lat<:h; , •.. ,' ' 

Northern rough-Winged swa I iow 
Cliff S...llow· . 
Marsh wren 
Curve-billed· thrasher 

. Slla11>"shlrmed haok 
Coopers Mok 
Red-shou Ide red ha.it · 
Broad-winged ha* · 
Bell's vtreo · 
.B lack-<;apped vireo 
Sprague's pipit 
Lesser goldfinch 
Cedar .:.waxwing . __ . 
Red41ea<l!>d l«>Odpecker • 
Wild turkey 

Sources:· FarrMaf ~:.Ohrfll>ls'"° 1974: Peterson 1963;)exas Park and · 
··,, Wlldlff6:~ 198i: 11.s. flsh:arid w.1.Td·life·Serv·lce·t987}·' ·. · 

' - - - ,- - - -- - ---- -- •_, . __ , -- - ' ' 
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Table 5.7.9-5 

WATERfOWL COMMON TO THE TEXAS SSC SITE 

Sc1ent1fic .Name 

Habitat available over most of the -site area: 

Cannon Name 

Gadwa 11 
IWer ican w1geon 
Canvasback 
Redhead 
Lesser scaup 
Bufflehead 
Ruddy duck 
Water pipit 
Spotted sandpiper 
Ccmoon snipe 
Ring-billed gull 
Canada goose 
Green-winged teal 
Mal lard 
Northern pintail 
Double-crested cormorant 
Pie-billed grebe 
Eared grebe 

Habitat available over 10-SOX of the site area: 

Habitat available over <10% of the sfte .ar~: 

Great b1ue heron 
Northern .shoveler 
King rail 
Ccmoon moorhen 
American coot 

Great egret 
Snowy egret 
Little blue heron 
Catt le egret 
Yellow-crowned night heron 
Black-crowned n·ight heron 
American bittern 
Least bittern 

Sources: Farrand 1983; Oberholser 1974; Peterson 1963; Texas Par.ks and 
Wildlife 1987; U.S. Fish and Wildlife Service 1987. 

Table 5.7.9-6 identifies common fish species present in these diverse 
streams. 

5.7.9.3 Aquatic Ecosystems 

A. Lotic Ecosystems 

Area streams and rivers provide '<!iverse habitats for 'biological communi
ties. Variations in stream vegetation are related to the differences in 
stream bed substrates and surface ,water flow regimes. 
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Table 5.7.9-6 

FISH SPECIES COMMON TO RIVERS, CREEKS, AND STREAMS 
AT THE TEXAS SSC SITE 

Scientific Name 

Ample habitat available: 

Micropterus ounctulatus 
labidesthes sicculus 
lepanis macrochirus 
lepcrnis hll'lli l is 
Pomoxis annularis 

Moderate habitat available: 

Ict1bus bualus 
zvgc;nectes notatus 
Lepanis auritus 
Men1dia beryllir.a 
~ chrysops 
lepanis punctatus 
Moxostomai congestt.nl 
Percina sciera 
Percina ~es 
Notroois buchanani 
Campostcma ancmalum 
Etheostana spectab1le 

Limited to minimal habitat available: 

Opsopoedus emiliae 
Hybopsis aestival is 
Notropi s ootter i 
Notropis venustus 
Notropis volucellus 
Ictalurus ounctatus 
Pylodictis olivaris 
Ictalurus me las 
Percina macrolepida 
Aolodinotus qrunniens 
Notropts oxyrhvnchus 
Notropis shumardi 
Fundulus zebrinus 
lepisoteus ~ 

Ample habitat available: 

~ cepedianum 
Lepanis gulosus 
Lepc:mts Machrochirus 
lepanis hlllli 1 is 
~annularis 
Labidesthes sicculus 

Moderate habitat available: 

Micropterus salmoides 
~ saxatilis 
Pomoxis nigromacculatus 
~ microlophus 
lepanis auritus 
Notropis buchanani 
Campost!!M ananal1.1n 
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Conman Name 

Spotted bass 
Brook silverside 
Bluegill 
Orangespotted sunfish 
White crappie 

Smallmouth buffalo 
Blackstripe topminnow 
Redbreast sunfish 
Inland s1lverside 
White bass 
Spotted sunfish 
Gray redhorse 
Dusky darter 
Logperch 
Ghost shiner 
Central stoneroller 
Orangethroat darter 

Pugnose minnow 
Speckled chub 
Chub shiner 
Blacktail shiner 
Mimic shiner 
Channel catfish 
Flathead catfish 
Black bullhead 
Bigscale logperch 
Freshwater drl.ln 
Sharpnose shiner 
Silverband shiner 
Plains ktllfish 
Long gar 

Gizzard shad 
\ilanoouth 
Bluegill 
Orangespotted sunfish 
White crappie 
Brook silverside 

Largeioouth bass 
Striped bass 
Black crappie 
Redear sunfish 
Redbreast sunfish 
Ghost shiner 
Central stoneroller 
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B. Lentic Systems 

Lake Bardwell is the largest lake in Ellis County: A survey conducted 
in 1979 identified 26 species of fish (Sellers 1980). Lake Waxahachie 
is 4 mi northwest of Lake Bardwell. There are also numerous floodwater 
retarding impounds in the area. 

Twenty-one fish species were identified in Lake Waxahachie in a 1986 
survey (Inman 1987). Table 5.7.9-7 indicates fish species common to 
lakes, ponds, and other impoundments in the SSC site vicinity. 

5.7.9.4 Economically. Recreationally, and Culturally Important Species 

Both Lake Waxahachie and Lake Bardwell are used for sport fishing. Lake 
Waxahachie provides the following game fish: channel catfish, large
mouth bass, and white crappie. Major sport fish in Lake Bardwell include 
white crappie, channel catfish, blue catfish, largemouth bass, white 
bass, striped bass, and sunfish. 

Principal game species in the region are the northern bobwhite, rabbit, 
squirrel, and mourning dove. Commonly hunted waterfowl include green
winged teal, gadwall, and mallard. White-tailed deer are hunted in the 
area, as are bullfrogs. Raccoon, opossum, striped skunk, gray fox, and 
spotted skunk are trapped and or hunted in the area. 

5.7.9.5 Threatened and Endangered Species 

A. Federally Listed and Candidate Species 

Four federally listed animal species are known to occur in the vicinity 
of the site. (Table 5.7.9-8). The bald eagle, black-capped vireo and 
whooping crane are listed as endangered species. The Arctic peregrine 
falcon is classified as a threatened species (Fish and Wildlife Service 
1988). Two additional endangered species, the wood stork and the 
interior least tern are also possible inhabitants, although their 
presence is unconfirmed. 

Additional species, listed as Category 2 by the U.S. Fish and Wildlife 
Service, that have some or ample habitat in the SSC vicinity (none have 
any special status with the State of Texas) include: Swainson's hawk 
(Buteo swainsoni), western snowy plover (Charadrius alexandrinus 
nivosus), mountain plover (Charadrius montana, long-billed curlew 
(Numenius americanus), western yellow-billed curlew (Coccyzus americanus 
occidentalis), migrant loggerhead shrike (Lanius ludovicianus miqrans), 
and golden-cheeked warbler (Dendroica chrysoparia). 

No federally listed plant species are known to occur in this vicinity. 
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Table 5.7.9-7 

FISH SPECIES COMMON TO LAKES AND PONDS 
IN THE AREA OF THE TEXAS SITE 

Scientific Name 

Ample habitat available: 

Dorosma cepedianum 
Lepomis gulosus 
Lepomis machrochirus 
Lepomi s humil is 
Pomoxis annularis 
Labidesthes sicculus 

Moderate habitat available: 

Micropterus salmoides 
Morone saxatilis 
Pomoxis niqromacculatus 
Lepomis microlophus 
Lepomis auritus 
Notropis buchanani 
Campostoma anomalum 

Limited habitat available: 

Lepisoteus oculatus 
Noturus qyrinus 
Aplodinotus qrunniens 
Ictaluras melas 

Sources: Hubbs 1982; Lee et al. 1980. 
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Common Name 

Gizzard shad 
Warmouth 
Bluegill 
Orangespotted sunfish 
White crappie 
Brook silverside 

Largemouth bass 
Striped bass 
Black crappie 
Redear sunfish 
Redbreast sunfish 
Ghost shiner 
Central stoneroller 

Spotted gar 
Tadpole madtom 
Freshwater drum 
Black bullhead 
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TableS.7.9-8 

SPECIES PROTECTED BY THE· STATE 'Of J£1As: IN ELLIS COUNTY 

Identification by· · 
... Comoon Name 
· (SclentlflC> llime) 

Wood Stork ... 
(Mycteria americana) 

· ar:lat_Ory Stat_us:· 
al. · ·'State 

.Oc~.ln 
£lll•:tounty . 

EndangeJ-eot. . Threatened Jlet: .... ~, swaop5 """ !nedf•!t. 
and marshes casual vtaJtor 

Texas- Parks 
. and VHdl lfe 

.. o.,partnmt .. 
l:ounty: ~tus. 

Prcbaltle 

. An:tlc Peregrine falcon Threatened Jhreatened Winters on coast, Migrates -gh J:onfimied 
(Falco oereortnus Gulf Of Mexico area _ 
tundrius) 

Bald Eagle Endatigeri.d Endangered Wintel"'S in Texas Vinter,-.res1dent Confirmed 
(Ha 1 iaeetus leucoceoha·lus along rtvers and 

reservoirs -

Whooping Crane . Endangered Endangered •Winters ln·lsolated Migrates through Probable 
(Grus amerlcana) · 

Interior Least. ,Jem · 
(Sterno anttllarum 
anthalassos) · • _ _ 

Blactc.~capped Vlreii, 
-~ atrlcaplllus) 

White-faced Ibis 
(Plegadls chlh!): 

American SW°'How-ta !led 
·.Kite · 
"_ (Elano-ides forftc4tus) 

Golden-c;heekeci.wOrbler•.:· 
tD8ndroic4,-chrysoparia} <-· 

Endangered 

wet lands a long Texas . area 
coast (GUlf of ·· 
Mexico) 

Barren"" s~~ly • llot,.,,.tfi<ldbut . 
vegetated alluvial· pote.,tta\:WsF 

- is lands ·or ·s~_ndbars·c_. · -tar<vr-_~' 

Emlaflgered • ope..:Oak/J""1pe,; •. ;,_, • #l~;j; brN<I .. 
· wo<idlands · · · !rig without 

· category 2.. · ijtreatened Marshes and wet 
,l14!Vlew- --,, . ' . 

- -- -, .-- -- - :_·.-

recent .feciords •.. 
llabttatf If :any,. 
tn:-westem- edge 

<)f_ county. 

Casuaf:¥1itltars 
~.- breeo&:criostal
arees ofJ.,.U:. 
and SE UcS" '• 

Potential 

Probable 

tategory·2 .·. Thr8atened- ·Mat..:e rtP.,darr1 .. 
. Review·· . y near "!lt.•prlritle/ . 

shrub land$ 

· &reec11~ ""rrent1y Probab ie 
restricted te> 

· Florida· ' 

Potential 
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Figure 5.7.9-2 
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1985). Dallas and Fort Worth established themselves as unrelated 
primary urban centers. · 

·.Dallas and Fort Worth grew separately as a result of oil anc:I natural 
gas exploration and extraction activities. However, as a result. of 
the .construction of a series of major waterworks. projects f n the 
region, ~ .a.bundant water supply was ensured, thereby. making it 
possible for tile t!rll) cities to merge as nodes ina bi~polarurban 

1
• l"egiO~i ~'. .~S !)allas~fort Wort,h:. Metroplex. > ; 
. •· 6. •'ExisfJruffaiid Use pi al'ls •.. Pol 1Cies} and: controls 

Laricf use planning in northcentral Texas is coridu~tecl primarily at the 
regional and municipal levels of government, since Texas state law 
prochibtts Us counties from performing any compf'flhensiveplanning 

·. func-tions other than the review of proposed municipal subdivision 
plans for consistency with county-established subdivision, road, 
utility, and septic tank standards (Texas National Research Lab 
Commission 1988). 

Land use planning at the regional level is condu~tedby the North 
Central Texas Council of Governments (NCTCOG), for a 16-county area, 
centered around Dallas and Fort Worth (North Cent:ral Texas Councn of 

.:Governments 1986). The organization was established in J966 as a 
·.voluntary association of cities,. counties,scho<lldhtrfcts, ·and 

special districts for the purpose of: 1} strengtlli:!ning·both the 
<• .1 .tn1Uviciu<1l.·anct· colJectivepc;iwer .of JQCal gc;ivern111ents, ·.bY .h.elping them 
·.· <to··recognize }"egiona1· .. opportunities,rresl)lve,regIOflal Problems, .. ··.·.. . 

· .·.··• elillr!na:te unnecessary duplication, and make joint ,regionaldeci sions; 
··•nd 2}.developing .the meansto .. assist in the implementati0111of those .· 
'decisions.<The-North Central Texas .COG is composed of•l6 counties, 

·• .. •148 nnmicipaUties, 19 independent sChoc;>l cffstrjc::ts, ·and 15 :Special. 
'purpQse:.dtstricts, for a.total Of;J98 member· govemments,.>fts·current 
· .. p1annln9· acUvit,es: inelude •popul atf Ofl estimating ::"1d forecasUng,. 

·: •ecorlontic:.lorecasting,.•.J'egienal .. ·transportation pclann-lngi landr11se • 
·ana Jysesj•Water qua 11 ty management planni11g• • a\J"'r.esources manag9ent, 
.aild1~fonoation clearinghouse functions (Gradyl988); · 

<i',,"/' ·-·· 

.;~~~.~1~1~~{~:0·, .. · . . . 
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... ;,~,;,;::·,.) .;.·,'.\i:;;<c~,:~·~~~:·~·i:>l[.:,~~~~2~...· • ·, ;'. .... ·. ·.·.. · ...... ·. . . 
· one~11uf ih1l~'jjeyo1!4,their t~tylimits •. ··As such,. they .. are·.prohibited 
.Jr9in,a11nexj~g,;J~fl~ ~l'~!11r.c;,E!f !;.II~. ~t!l~·;,(li ~1~~ are cJ as.s if i E!~ as· .. · those. • ... 
~mii11t~i P.aU tte~,i11lt~]1!1P\!J~ t.,1~J1s,•11Ver,;s, 0.(),0t~i>ersons ,· wtlo .;•have ext rater" 

,~,,i•:·rj<"~'~t""'2...,,,,r~·,~~·~'*°':{'")r'•4 ,the\',:'~< . . . 
--,,·:-; 

,'~ll~:AAfo :r1!ltr~$~' ~~~r.ebi'll.eing. · .. · 
;~flftnl> ~t .; . ·. t:i11.Qpoiri;t{,4 :Ci)flllllunjties1 
·r;~ucffasl" . . . . . ·.· .···· ·. . · ..... · ..... . •.cwnich'·are'l~ated''1n'tht'lnterfor 
·l!f}.t~~!.colfa,,!lt;i .... ·· §f¢gJo3•~e ... lf'uflfii~orpqrated a~as be~ause. of···· 
. the.i 1ts,mall,"~(iy}.~~i9!J?•~i~~1J:Jl!~•$;,~~~j~ll.~l· ,Res~ilrFh ;,~ii~ f.qinioi ~ston < ··· 
,l9!¥1lx;· C!)lll~relren~tv~"l ~r,i.dJ,gs~<f'l'lf!S''i,~~·it ~~5:f\l!.'·.·~~.I!·. c i~J~s·· of .. ·. . 
W~xahafl:\ilti{;l~~l!."™i~~l!~~l'.i~ · · · .ii,. .... 1~J!:<! IJ.aJ:d,l'l~lJ /(~!IQ!J •.' '' . 

· Jn~·.cJ~yo,f .ll~d,·~p~f!i·ilsf~r:r~n~Jl.X. .,~~·.1 .. c.OJ!!Pr~l:\!lflsi~:Jna~ter ... ·, .. D( . 
plan, whtch+tS··sctiedu'fed"Cfo,r ·com!l'1 .. · ')>y.;.f'alll~88;(Texas:.National<'' 
Research· lab Coimiissfo.it.1988): '.'ll:U ·five. ctUei 1\ave 'joining ·.· . . 

ll?J~ff~}~ ' '~l-'Ji i!li'iJfJ!~l ti; ' :; ' 
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5.7.10.2 .Local Setting 

A. . Pro:iect ·Level 

. Texas 90 

The proposed SSC project site is.located in southern Ellis County on 
lands that are largely unincorporated (s~e figure 5.7.10-1) •. The SSC 
project study area contains no federal parklands.such as national 
par~s, monume11t5, preserves, rivers, scenic DJ".bist'"'ic trails, h'storic 
sites, recreation area, and parkways;.no federal-. or .. state.desi.gnated ·· · .. 
wilderness.a,reas; ·ancfno·wild ancfsi;enic rivers~. r • . ' .· ' > .. 

Located in. a largely Y'!lr-Jl p0rti!>TI of the county; .dryland crop agricul- .·. 
· ture and ranching are roughly co-dominant land uses that are beginning 
to compete for space with llTbanized .land use {Texas. Departale11t of, Weter 
Resources 1977) . · · · · 

Community values and attitudes towarclthe SSC project are positive, 
given the dearth of letters.received from the puhlic as pa.rt of.the; 
DOE public scilping process· {see Volume III: Methodol.ogy for Site 
Selec-tion). •Of the 35 letters received by the .. OQE as .of mid-May, 
1988, 13 letters were opposed to the project~ llletters were in favor 
of the project; and11 lett1;?rs offered n<> opinion about the project • 
. The types of issues•raised in these letters.included general population 
·disturbance, residential relocation, road and congestion problems; tbe . · 
taking•ilf agricultural land, labor. supply effects>. tax· base changes, ·· 
increased .demand .for water and e1ec::tricity, increasedde,mand fqr · 
medical ·.s.ervices,· impacts ~o the . .e<Jucattonal ,syste,11 .... eff4'!cts .c>f!,. 
comlunity cohesion, tiealth .. and .. safety·concerns, Qr9iAJldWatel'wi~.-·· 

·•;.dra~al s~·;geolegi~ hazards~'cand thi!dfsposal of ·radioactive wast~.; ... 
",-, _____ -'~-·-·.·:,o~'·--t·r,-:,,_-.--;;-c"-_ __ --- "c--,--·,_.._-. __ - - -'. - ;_.,,,,- --;,,--\_;-,_.c~~:O::··· ,o: 

e. :Facilftyt.eve1; 
1 

' • • 

· .. Table .5.7.lO:-t.,IW'!sellts :la~d;USll .. dtt~·forceach, o~ the ~r 's,sc. i>r~Ject 
tacn ities;. ;This ·.include.s ·'nfomation •on. countrJocations,;flwneajip, 
extstin9zoning .·.designatfons; existing J and. use,•· cind future planned 

· lanil .. use •. Na.rrativ.e.desc.riptions•areprovided•bl!l!>w, .. ; •. · .· >. - ' - - - - ' --

'1:. ssc·. Pro1ect Near Pilite~ nua<lrant: .. , 
<---·,. 

:~:_A 
' ' "-~~ 
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Table 5.7.10-1 

LAND USE DATA TEXAS SSC SITE 

Future 
SSC Project County Ownership Existing Exist 1ng Planned 
Facility Location Patterns Zoning land Use Land Use 

Near Clu~ter Qyadrant 
Campus area A Ellis Private None Agr/rura 1 None 
Injector area B Ellis Private None Agr/res None 
Future exp. area C Ellis Private None Agr/rura 1 None 
BABBZ area I Ellis Private None Ru-ra 1 None 

JI Ellis Private None Range None 
JZ Ellis Private None Range/wooded None 
J3 Ellis Pr'\vate None · Agr/range None 
J4 Ellis Private None Wooded/wetland None 

Near Cluster Ring 6 Ellis Private None Agr/rura 1 None 
El El 1 ls Private None Wooded None 
ElO Ellis Private None Pasture None 
Fl Ellis Private None Pasture None 
F9 Ellis Private None Agr None 
FIO Ellis Private None Agr None 
JS Ellis Private None Range/res None 
JS Ellis Private None Rura 1 res None 
Kl Ellis Private None Agr None 
KZ Ellis Private None Pasture/range NoF1e 

Far Cluster guadrant 
Far Cluster Ring H Elli sl Private/public None/R-4 Rural None 

ES Ellis Private None Range None 
ES El 1 is Private None Pasture/wet land None 
FS Ellis Private None Range None 
K3 Ellis Priwte None Range None 
K4 Ellis Private None ·Range None 
KS Ellis Private None Pasture None 
KS Ellis Private None Pasture None 

ltMer Arc ~uadrant 
Lower Arc Ring D Ellis Private/public None Agr/rura 1 None 

E7 Ellis Private None Agr . None 
ES Ellis Private None Range/wetland None 
E9 Ellis Private None Agr/wetland None 
rs Ellis 7S% public None Range/wetland None 
F7 Ellis Private None Agr None 
rs Ellis Private None Agr None 

UgQer Arc guadrant Ellis Private None Agr/rura l None 
Upper Arc Ring D EllisZ Private None/AG/HI Agr/rura 1 None 

EZ Ellis Private None Pasture None 
E3 Ellis Prlvate Hone Agr None 
E4 Ell is Private None Agr None 
rz Ellis Private None Pasture/raRge None 
F3 Ellls3 Private AG Agr Nofle 
F4 Ellis Private None Agr None 

Roads and ra 11 Ellis Private None Rural None 
Utilities Ellis Private None Rura 1 None 

Notes: l. Includes a small portion in the City of Palmer. 
2. Includes small areas in the cities of Red Oak and Waxahachie. 
3. Located In the City of lied Oak. 
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2) South Buffer Area and Buried Beam Zone I. Including Buried Beam Zone 
Access Areas J3 and J4 

Land use of the south buffer area and buried beam zone I is mostly crop
land agriculture with large patches of pasture and range. Two drainages 
cross the site: Chambers Creek and its Baker Branch tributary, 
producing wetlands and wooded areas. Several farm residences are in the 
cultivated southern section, and the northern tip intersects at least 
one residence in the community of Boz. Surrounding uses are of the same 
character, and prime farmlands are found in the east-central portion. 

Site J3, crossed by the Baker Branch of Chambers Creek, is near the 
high water line of a dam downstream. The remaining land is cropland 
and open range. Surrounding uses are the same with a dammed lake to 
the south. The eastern portion of the site is prime farmland. 

Site J4, crossed through the center by meandering Chambers Creek, is 
contained entirely within the wooded and wetland area associated with 
this drainage. Surrounding areas are the same with some cropland to the 
north and open range to the south, both at about a 500-ft distance. 

3) Near Cluster Ring G, Including Intermediate Access Areas El and 
ElO. Service Areas Fl, F9. and FlO. Burjed Beam Access Areas 
JS and J6, and Interaction Points and Experimental Areas Kl and K2 

Land use of the near cluster ring consists largely of cropland 
agriculture and pasture, with scattered farm residences and rural 
residences in the community of Boz. Several drainages, including South 
Prong Creek, cross the site, and these areas are predominantly open 
areas with wooded/shrub cover. Most of the roadways and utility lines 
mentioned for the near cluster quadrant cross the arc as well. The land 
is privately owned and portions of it are designated as prime farmland, 
mostly in the central and southern sections. While entirely on 
unincorporated land, a small portion of the ring between El and Fl lies 
within the extraterritorial jurisdiction of the City of Waxahachie. 
This jurisdiction provides the city with regulatory powers over 
subdivisions. 

Site Fl is located entirely on pastureland with some wooded areas to 
the north and two farm residences approximately 1,000 ft to the south. 
Two parallel pipelines, one crude oil and one natural gas, run about 600 
ft northeast of the site. Some open rangeland is located to the west 
about BOO ft beyond a small wooded area. 

Site El is located on wooded/scrub covered open land associated with a 
tributary drainage of South Prong Creek. This continues north of the 
site, while pasture uses are found to the south and east. 

Site JS includes one farm residence and a portion of a second farmhouse 
lot. A minor road accessing these homes crosses the site; to the north 
is pastureland and to the south is open rangeland. Two fingers of 
woodland/scrub cover are located to the north and east, while the 
remaining surrounding areas are under the same pasture or range use. 
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·s1t.e' KZ ,h J!nt.ir:ely,,wit~tn:.,thezJS,!S:ite':area,,aqcated between,the two·· .. · 
farnl resJdences:.lllent:ioned• and on,' the:6oN!er':ofit,he · open•:range 1 and •and 

· pasture la no •. ·· · .·· ·· .~ .· , · ·' :. .;: ·· · · ·· 
<,- • -

Site Kl A tes.entfrely,~wfttttn:~UH;ivated;cr:oi}lafld, and ho other uses are· 
found. witM.n 1ioo°";itt.·i~ 'i:Po~i1.t>ns: of:1tlle,•site:area are des"lgriated' as ' . • · 
prime farni1arid{::;; .. ;.;,c •• · ,, :.:.:~:/ ,·.;,, ·· · , '· · .. ·. 
. -, ,- _ · ,- ""~'' , - ·•,'·~·c'"•'' '-·,·-;;/"q,0,.~~k'-'l'''. • ''.' >• ', , · 
Site FlO also·conslsts (ot;cr;qp1ariil agricuJ~ifr'.e wit~ sell'E!ral f'•rm . .r.esj :.' , , 

• 1t~i~~l~1~~ . . . . · ~~.: °'~'21:i~!lt~t~!~!;~l;~;.~s ·< 

. Sffe 'J6, locate((n~aiitfiec'e'f!~~i'bf'~Jte'colnriiJinity oflJoz, consists of. ·. 
. r:ur:11,1,resi4itt\~es~:~ill•tiMated~e~op1~ndi,ramt,i~ali'i·WriOdet;l/shrilb areas.'·· . 

··Surrounding, uses, ate •.ttu~··•~ame •wi thc'IPOre . res.idenees'il ota ted · to the ·north 
and: sout~eas~~ >,;c;~~Plan4.s~:,iid·i~~::pa~iil'.i'".!'lse.;fH1 s i in• th!\ •·tematning . 

· surround1ng;area •. P6rtions ofthearea~are l:jesignated prime farmland 
·.and .no·:local,,r;estriOJ!iq!ISfafli>ly;;to't!le prqp.e¥Jty,:•becallse:of the ·Unincorpc 

o~at!!~ft:~~~·~~~~:J[l::~·ti<:t'c~rr~:.\; ···r··;'~.~~;!~ ... ·i• .'. '.·,·· ' .• '' ' ' 
··Site ·ElO ,fs .loc<t\(ld' entil"elY on••ot>eri ~a~tlJrellil<li· and ricFotherrland use 

types are ;fo~nd'wftfifn 1;000 ft. :A 36-incfi.,9as pipeline runs east-west 
· · . · , ·.about; l ,;OQO •. ft sto;~tlie~south.·ai:td·ori& ;famrresi1d'lmced $.Jo;f.oQnt;I \lust be,yond · . 

. · .. ·. th't ~:stat~~!l:~\~e.;~~~~~~ftrl:~·0iS.;t··.,zt':.·f :t;t~· '( ~i;}>':' ;.~. . . •· •··. . •.•. · .• . 
. .. .. . Site F9 Js:on.~lt~v,ti@ er;qpla~d \fitll soin~;P'S~\lr;'e:llse loFat~d;:af!pTO)ft~ • .. · 
. ·. · ···; mat~ly.~(),() ;ft~~O;.?(~he''rt9.r!'fieaS,t.; nQther• .s1,1rr,tiul)!f11'g:areas <lr:e1,rt ·~rop~ .. ·· 

•· ..• 1 ar,ii!S,>,:porti~l).~ .. !lf;,whftll~ar.e•ifes~gn~~·~,~.;,~~~f~l"!Df~d~·Jli\;;;:~;:·t;;··:f,,. 
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developments in Palmer and three farm residences along Road 878 to the 
south. The site is also just within the extraterritorial jurisdiction 
of Palmer where subdivision developments are regulated. 

Site Kl is located on open rangeland with a drainage and wooded area 
located approximately 300 ft to the southeast. Remaining surrounding 
uses are rangeland, and the areas to the north and east are within the 
extraterritorial jurisdiction of Palmer. 

Site K4 is also on open rangeland with cropland agriculture to the north 
and west about 400 ft from the site. A small wetland area to the 
northwest and two large water pipelines to the south are the only'other 
land use features located within 1,000 ft. 

Site KS, also located on pastureland, is intersected by Road 870 and a 
parallel telephone line. Uses within 1,000 ft include two farm resi
dences, three small wetlands, and the remainder is open pastureland. 

Land use of site K6 is also pasture, although within 1,000 ft are six 
farm residences, two small wetlands, and some cultivated cropland. 
Residences are relatively concentrated here along Road 1722 and an over
head transmission line passes through the area. 

Site E6 lies in unincorporated Ellis County, although within the extra
territorial jurisdiction of the community of Ennis. land use is pasture 
with a scattering of a few small wetlands. This continues on and within 
1,000 ft of the site. 

3. SSC Project lower Arc Quadrant 

Lower Arc Quadrant D, Intermediate Access Areas E7, ES. and E9, and 
Service Areas F6. F7. and FS 

Lower arc quadrant D, located entirely in unincorporated Ellis County, 
is privately owned, excluding the Bardwell Reservoir area, which is 
public property. A majority of the arc is used as cropland agriculture, 
with patches of pasture, range, wooded/ shrub cover, and wetland. The 
arc is crossed by several transmission lines and gas and water pipelines, 
1-35, M-K-T rail lines, several minor roads, and drainages. A small 
portion of the ring near site E7 is in the extraterritorial, though, 
jurisdiction of the small incorporated community of Bardwell, and there 
is some industrial/commercial use near the ring along the Chicago-Rock 
Island and Pacific rail lines and the Fort Worth and Denver rail lines 
that cross here. There are no zoning or land use.plans affecting the 
area, portions of which are designated as prime farmland. 

Site F6 is located on a broad peninsula on the north side of the Bard
well Reservoir. Host of the site area, and much of the land around 
the lake, is property of the Corps of Engineers. Private lands lie on 
the northwest corner of the site and beyond. Aside from the reservoir 
and its attendant recreational use, the surrounding area consists of 
open range with a few small wetlands. 
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. . St te. Ef;l.~;.14~te<1,.i n tbe,extratei;rl tllrial , t,hot19h unreg,u 1 ated juri sdi c
.... tfoi\,;0rQ:ar'~~lli ~ ft.·5o11Ut~st of.the Chicag.07Rock.Is1and-Pai;.ific 

and tbe.f'QJ'.t WortbJnd Denyer rail 1 ine$ on a!JJ'1cultura1 cropland .. There 
.afeni:iother.land uses located.within a·.1,000-ft buffer area. Industrial 

••. a11d re~jdential development in Bardwell lies.approximately l,500 ft to 
.t~esoUt,lie1'$t.~ ~z11nifliJ orluct11se plans affect .the site, but the 
:.to~ <>fBa~~eU .. d.OeS:.·bave 5Ub0Jvi5:ion authj}rttY $hl1uht· it exercise its 

,.. \right..: clAoS:tof Uailll!ledi ate .. •area isi:"deSisaated as .pr.ime.cfanal and •. 
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· >~( · .. · . ... ... Z·Sil~.;flc;J~,J~l.i!,ij..4:01),·J:t.i.nllr!;h If S:ti.f.t ~~11~•~4';a11d ?-OQ.ft~.~t.of .a· . 
.. ;;,· ... ; .(4a~'}pi~~~~;i·~~·~ .. ¥~·~:i~.~~1>1Jl!d}D,:9•f.~~ r~~\~.Js ~rf>li,lanll: ~rf c;ul"'. 

~t11;i::e. ... : .. ~~ •. e~s~,of the· .. s.rte ~re des1~t~as;er1 me. .f an1Jlill\d•· 

· {~te ES is)ocated o~ open rangeJ af!d,wlf.h .;J~e ~~tl and to th~ west, 
woodAA.·a:reas•andpasture to·tfie.•orth.• No•other 11ses.a.re noted within a l ~O®cft a.tea.~ • · ·. · · · ·· · ·· · ···· ..... ·· ... ··.··. · · · · · · · • · ··· ·· ··. · ·· 

; ;~f~.r~.{s:;f~(;a.~.011 . .in uea ofcrlipland ~ricll.ltur-e wiUtcl minor road 
· .. si.f.!tated.700ft to the 11orth, beyqnd.whichJies;<>pen rang.e.: .. Mo-.o.ther 

u:;~s • a,ref11und Within ;l,000 ft of the stte. . •·· ••• · · 
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west .. :.a~.~!111) ove.rlleadft.J'ansmtss.f1m .. H11es •... A.f~residence lies just 
····· ~eyo~.IJi;~~.:t,t;;~ tfi~ ~t~.~ •:T~ r~lni~g. S:li.~qµndi ~·.·.areas are a 11 

c;ropl~ agricultllte'> lllO;Stof ,wb1dl·~s. dest911ate~•.as·. prime farmland. 

·( .• ;.i~6r~ri#.ctuilp~~Atc. gu~d.\:a~t •.• A . . .. ·. ··· ..• /• · 
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Site E2 is located on pastureland, with three small wooded/shrub areas 
within 1,000 ft to the north and west. The remaining surrounding area 
is pastureland. The site is within the extraterritorial jurisdiction of 
Waxahachie. 

Site F2 is located approxir.iately 200 ft northwest cf a fa:-m residence in 
an area of pasture and open rangeland. Cultivated croplands are found 
east and west of the site, with range to the north and pasture to the 
south. No other uses are located within 1,000 ft, except for a minor 
road that crosses the north corner of the site. The site area is part 
of Waxahachie's extraterritorial jurisdictioa where only subdivision 
regulations are in effect. There are no zoning restrictions or land use 
plans affecting the site. 

Site E3 is located approximately 400 ft nort:1 of the Waxahachie-O'Brien 
Airpark on agricultural cropland. Croplands extend east and west of the 
site and a 12rge pasture area is found 300 ft to the north. No other 
uses <l'>e four.d within 1,000 ft. Th~ site lies within the extraterritorial 
jurisdiction of the City of Waxahachie. 

Site F3 is located in the City of Red Oak in a developinJ rural residen
tial area en cultivated cropland 800 ft located northeast of Red Oak 
Creek. Farm residences are found immediately to the south and west of 
the site and a large rural residential development is situated beyond a 
narrow wooded area to the east. The agricultural cropland use continues 
to the north. Zoning for the area is AG (Agricultural District). The 
site has been recently annexed by the city and the AG zone is the 
default catesory for newly annexed territories. 

Site E4 is located in an area of agricultural cropland use with one farm 
residence just beyond 1,000 ft to the west. The remaining surrounding 
use is all cropland agriculture. 

Site F4 is located in an area of agricultural cropland, with one farm 
residence located just beyond 1,000 ft to the west. The remaining 
surrounding land use is all cropland agriculture, and a minor roadway is 
located along the northwestern edge of the site. 

5. Planned SSC Project Roads and Railroad Networks 

Locational descriptions of planned SSC project road improvements are 
provided in Section 1.2.1.2. Adjacent land use patterns for the road 
network are no different than those generally described for the area. 
There are no future plans that constrain these areas from further 
improvements. The existing railroad network is adequate for the 
project, with no improvements deew.ed necessary. 

6. Planned SSC Project Utility Improvements 

Locational descriptions of planned SSC project utilities are provided in 
Section 1.2.1.2. Adjacent land use patterns grades for these utility 
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upgrad~s are no different than those generally described for the area. 
There are no future plans that constrain the$e areas from further 
improvements. 

5.7.10.3 Soils and Prime Farmland Resources 

A. Factors of Soil Formation and the Resulting Soil Cover 

Ellis County, which hosts the proposed Texas SSC site, is part of the 
Blackland prairies with a nearly level relief on floodplains and 
sloping to moderately steep surfaces on terraces and benches. 

The parent material of the soil cover is represented in Ellis County 
by four formations referred to as Austin chalk, Taylor marl, Eagle 
Ford shale, and alluvium. Tne shale is widespread in the western part 
of the co1mty and has a limited impact on the soil cover at the SSC 
site. The Austin chalk covers a considerable area in the central part 
of the county and represents the parent material for such soils as 
Austin, Brackett, Eddy, Houston Black, and Stephen soil series. Soils 
developed over chalk are highly calcareous and have a surface horizon 
that tends to be granular (thus in a state of good tilth), provided 
the textural makeup is conducive to such a structure. Marl produces 
soils of good tilth but also soils of limited productivity because of 
the presence of a claypan in the upper profile (Wilson series}. The 
Taylor marl generated clayey soils like the Burleson, Houston, and 
Houston Black series. The alluvial soils are represented in the SSC 
region by the Frio and Le1~isville soil series covering areas where the 
Austin formation sediment was deposited. 

Estimates of characteristic soil temperatures based on air temperatures 
(Soil Taxonomv 1975) indicate that soils located at the SSC site have a 
thermic temperature regime. The relatively high precipitation of the 
region should have resulted in soils with an udic moisture regime, i.e., 
a moisture regime in which crops utilize the soil water throughout the 
summer without reaching the condition of water deficiency. However, 
although the total amount of rainfall is not small, many of the soils 
experience a shortage of water in late summer because of their textural 
makeup. The high concentration of clay and especially of montmorillonitic 
clay gives them a high water retentivity and thus a low capacity for 
releasing the stored water. Consequently these soils can be dry at a 
relatively high moisture content. 

The g~neralized soil map of the United States (Soil Taxonomy 1975) indi
cates that the most likely soil suborders to be found in Ellis County 
are Usterts, associated with Ustolls (among other suborders) and Ustalfs 
associated with Ustolls (among other suborders). The inventory of soils 
in the SSC region identifies 3,620.2 acres covered by Ustolls and 2,513.7 
acres covered by Usterts. These two suborders represent 81% of the fee 
simple area soil cover. Ustolls are soils characterized by a surface 
horizon of good to excellent properties for plant growth. Austin and 
Lewisville soil series {formerly classified as rendzinas) are members of 
the Ustoll suborder. They represent some of the most fertile and pro
ductive agricultural lands in the investigated perimeter. 
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Usterts are represented by Branyon, Burleson, Ferris, Heiden, Houston 
Black, and Leson soil series. These soils are characterized by a high 
clay concentration in excess of 30%. Moreover, since the clay is 
dominantly ~ontmorillonitic, it has peculiar characteristics such as its 
well known high tendency for volume change (shrink/swell). Because of 
this property of the clay fraction Usterts develop cracks at least 1 cm 
wide that can remain open for more than 5 months each year (Keys to Soil 
Taxonomy 1987). This dominant feature gives Usterts a particular 
surface hydrology: during a storm the rainwater penetrates into the 
cracks and runoff is reduced. During and subsequent to the storm, water 
infiltrates into the soil along wetting fronts that move laterally from 
the crack inside the soil block surrounded by a net of cracks. This 
mechanism assures the recharge of these soils. Without it even Usterts 
with minimal slopes would generate large runoffs and the recharge of 
these soils would be drastically hindered. 

The investigation of the fee simple soil cover identified 18 soil series 
covering 31 soil phases. Table 5.7.10-2 presents all phases grouped by 
soil family and corresponding acreages. Soils on slopes greater than 3% 
and eroded soils amount to 2,748.l acres. This represents a high 35% of 
the fee simple soil acreage indicating that the slope is one important 
element that eliminates large surfaces from qualifying as good 
agricultural land. 
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Table S•7~10-2 

SOILS AT TllE. FEE SIMPLE.SSC PROPOSED SITE AND AFFECTED ACREAGES 

. :; Soil Families· 

Cl•it9Y. \iii~ed. therm10.~lla.t 
·•.Ent\~ tlaplW1to1i~ · .. ' . · · 

Ft_ne,. "'°'1tmorfll~ni_licf_ thennic-" 
. CuiniHc Hap lusto 11 

. ' . - . . 

. . - - . _. --

• Included ;.,11 Pha5es. Affected 

• St~c~ <:anplex,. 
1~3'11: $loPe. ~roded 179. 7 

Stephen-edd~ · c~ lex, 
3-5'11: Slope, eroclod · 120.Z . · 

Stephen silty clay, 

t~.3x ~.1i>pe., f· · • ,. 519:5. 

Frio silty ciay, 
fre<iu.;;tly flooded •. 27. 5 

F1ri.~~s~-it~~ mt~. t~rini~-
. lyplc eaiciustolli' .· ..• 

.. i.ewisvi1;,. silty·~.la;,·· 
•• .. )·3% slope .. • :· .. · .·, . 
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- __ ~~-. 

.. lewisvl1,le ·s;lty e'lay.-1''•• · ·· "';: • •· •· · ; , . · · . 

. '• ' . 5-&% ·~· 'ft~ 

. ,_, 

... ·f: . .•.• '~Lsw!E1?~S!,· ,, 
LMS:V i 118, Assoc tat fon, · 
' 3~§.< • ,op'e, ended • 

'Fine, montrtorl11onlt1~, the.,.1c .· Branyon cilay;·O-ill 
Udic Pa l~s-teri:~- .· ~- s ioPe -· ---

... Branyon clay, !-~ · 

·· .·•·•.· ~.~t:eia;,. · .> • · .. 
· Oclll slope"· 

•· ·• llur les.;., ·~lay;. 
1~3~ s:1Qp.,. .• 

O. Ii 

0.3 

. _· ~. . -·"' -

·-:-. 
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Table 5.7.10-2 (Cont) 

SOILS AT THE FEE SIMPLE SSC PROPOSED SITE AND AFFECTED ACREAGES 

Soil Families 

Fine, montmorillonit1c, t·hermic 

Udic Chrcmusterts 

Fine, montmorillonitic, thennic 
Udorthentic Chrom.istert 

Very-fine, montmorillonitic, 
thennic, Typic Paleuderts 

Fine, montmorillonitic, themlic 

Vertie Haplustalf 

Fine, montmorillonitic, thennic 
Vertie Ochraqualfs 

Fine-loamy, carbonatic, thennic 
Typic Ustochrept 

Loamy-skeletal, carbonatic, 
thermic Shallow Typic 
Ustorthents 
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Included Soil Phases 

Heiden clay, 1-3% 
slope 

Heiden clay, 3-5% 

Affected 
Acreages 

175.1 

slope, eroded 538.3 
Heiden clay, 5-8% 

slope, eroded 379.3 
Heiden-Ferris 

ccmplex, 5-8% 
slope, severely 
eroded 

Ferris clay, 5-12% 
slope, severely 
eroded 

Trinity clay, 
frequently flocx:led 

Nonnangee loam 
0.2% slope 

Wilson clay loam, 
1-3% slope 

Wilson clay loam, 
1-3% slope, 
eroded 

Brackett and Austin 
soils, 2-5% slope, 
eroded 

Eddy.gravelly clay 
loam, 1-3% slope 

Eddy soils, 3-8% 

74.7 

96.6 

266.7 

3.7 

43.6 

1.0 

49.1 

560.3 

slope, eroded 516.6 
Eddy soils, 8-20% 

slope 30.3 

Total Acreage 7,605.2 
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A widely used procedure for assessing the general suitability of soils 
for agricultural use is their ranking according to the capability 
classification. This is a system that ranks soils by considering their 
limitations, their risk of damage when used, and their response to man
agement practices. Soils are grouped at three levels of which only the 
first two are pertinent for this discussion. The most general level is 
the capability class, with eight classes, I through VIII. Class I 
represents soils that have few if any limitations. Class II are soils 
that can be brought to a satisfactory level of productivity with only 
moderate management operations. Cl ass I II represents soi 1 s severely 
restricted in their use and requiring special management practices to 
become farmable for a limited number of crops. Classes V through VII 
represent soils with so many characteristics inappropriate to farming 
that their use is confined to pasture or woodland only. Class VIII 
represents surfaces unfit to produce any commodities. 

The subclass, or second classification level, indicated by a small 
letter, identifies the main limitation of the soil: for example the 
letter e means a high erosion hazard; the letter w means excess water 
in the soil or above it disturbing crop development and farming opera
tions; and s means farming limitations caused either by a shallow solum 
or a draughty and stony surface soil. Table 5.7.10-3 presents the 
proportion of soil corresponding to different capabilities and indi
cates acreages for each of the three possible limitations (erosion 
hazard, excessive wetness, and shallow solum/droughty, or stony soil}. 

A mean weighted soil capability was calculated to provide an estimate 
of the general level of suitability for all soils taken together. It 
was calculated using the total fee simple acreage (7,605.2 acres) and 
the capability class, which was represented in this calculation by the 
numerical value corresponding to the roman figure used to describe the 
capabi 1 ity cl asses. The mean weighted capability figure thus obtained 
for the Texas SSC proposed site was 3.1. Assuming that a class III 
soil, as defined in the Soil Survey of Ellis County, has a capability 
value of 3, the 3.1 figure reveals a mediocre overall farming suit
ability. Table 5.7.10-3 shows that only 3,173 acres at the Texas 
site, or 42% of all fee simple soils, are of capability class II, i.e. 
soils that can be easily brought to a satisfactory level of 
productivity with moderate management measures. This leaves over half 
the area less suitable for farming, especially since few of the class 
III soils could be brought up to a satisfactory productivity level. 
Table 5.7.10-3 also shows that the main limitation of the soils at the 
site is the erosion hazard, which is not an intrinsic soil deficiency 
but rather a consequence of the sloping topography. 
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ACREAGE Of SOILS CORRESPONGlCiG ,-,; 0J,0 £J.ENT CAPABILITY CLASSES AND 
TO DIFFERENT CAP.12LHY su;;,:LASSES/LIHITATIONS 

------------------- ----------- -- -----------------------
Capabii ity Classes Affected Acreage 

II 
III 

IV 
v 

VI 
VII 

Capability Subclasses 

e - erosion hazard 
s - shallow solum/ 

droughty/stony 
w - excessive wetness 

3,172.8 
2,303.3 
1,116.1 

294.2 
688.5 
30.3 

Affected Acreage 

6,583.2 

727.8 
294.2 

Sources: Keys to Soi1Taxonomy1987. S~S:.i 1'°:<,-,ni;;o-l Monograph #6. 
Soil Survey of Ellis County. Texas i}64. L:~c.:~-Soil Conservation Service in Cooperation with 

Texas Agricultuaral Experiment Stati=J~. 

Sol1Taxonomy1975. USDA Soil Conserv'3t·,,..:-f'! Service, Agricultural Handbook No.436. 
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. c: ·.·Prime. Unique. and ImportanLFarmlarids 

Criteria to be considered when ~sses~ing prime or unique farmlands are 
established in 7 CFR Section 657.5,. "Prime and Unique fal"llllil.llds. • · For. 
the case of soils encountered at the ·Texas SSC site, it.is important to · 
consider first the o~ criteria Ulat .eli.ntin.ates'. a considerable proportion 
of;the fee si111P:le ~reage. :.fift],eight percent of the Texas site soils 

. have slopes in exeess ·Of•.3% alldJ;tln1s\faH· to·111eet the criteria that the 
· ·• .• · ··.. :product:•f i:·(~ib1U.ficJIC:·~~) {~lllf6\)l~;,>at:cent slope tie. t,ess. thari 

· •·· .. ··a .• ~: •• J~ ~!l;lPLlal>.Bi·~l~d -~~ f•· sl!Dilltt inclllde irt tlle. group 
· • of •. Pr1Dle'fmtJ~~;;t~~~~fa-ll.iti\~}~ss':H.~ns:···· Sucb•a.\iY;l!VJ>ifl!J will . 

be over\tnelfi\ingTy·reJ>r.esertted •l;ly'A&~tlil silty clay, 1 to 3% slope; Heiden 
c1 ay; l to lS.• ~lope,•Ud 11ousto11~IHatlt ·and Branyon days,· o .to 3% slope. 

· . The tot.al area'<rssOC.iatedwitr. ttiese•soU$ equals 3;157;1 acres,· 
. repre~ent.ing' 4l.oS%. iif a 1l f~ si..,.le 1 ailds •. ·· . ·. 
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5.7.ll Soclocccno~ics ar.d Infrastructure 

5.7.11.l Socioeconomics 

Eight ~orth-central Texas counties (Figure 5.7.11-1) could provide a 
siz:ible po;·tion of the pi·oject-related workforce. Er.compassing virtually 
all settlement opportunities within approximately I-hour driving time 
frc~ the site, these counties would likely house most inmlgrant workers 
as well. Therefore, for economic, demographic, and housing issues the 
region of influence (ROI) is defined as the entire eight-county area. 

Ellis County, in which the entire project would be located, is where 
many project-related woi·kers would probably reside and where most goods 
and services would be purchased. It is designated as the primary impact 
county for this ana 1ys is and is thus the focus of study for public ser
vices and finance impacts. Communities in the southern ha 1 f of Da 11 as 
County, currently a ra?idly growing suburban extension of Dallas, would 
also be convenient to the SSC. Characteristics of its population and 
housing opportunities are therefore discussed along with those in Ellis 
County. 

A. Ec0nomic P,ctivity, Labor Force. and Income 

1. Regional %tting 

The economy of the Texas ROI has grown steadily for the past two decades 
(Table 5.7.11-1). The employment base expanded faster than the average 
national rate. Total err.ployment growth in the ROI averaged 3.8% 
annually between 1969-1984, compared with the U.S. annual average of 
1.9% (U.S. Department of Commerce, Bureau of Economic Analysis 1986). 

Annual e~ployrr.ent growth in the Texas ROI exceeded national average 
growth rates in ten of eleven principal industrial sectors from 1969 to 
1984. The mining sector experienced the largest percentage growth, an 
average annual rate of 8.83, mere than double the national average of 
4.13 percent in that sector. Other leading sectors in ROI employment 
growth were the agricultural services, the forestry, and fishing sector, 
which grew 8.0% annually, and the finance, in~urance, and real estate 
sector, which grew annually at a rate of 5.63. 

Farming was the only ROI sector to experience an overall decline in 
employment during the 16-yr period. With a 1.5% average annual loss in 
employment, this decline was consistent with the national trend which 
experienced an average annual loss of 1.03. The manufacturing sector, 
on the other hand, experienced an average annual loss in employment of 
0.2% nationally but grew in the Texas ROI at a 1.2% annual rate. 

3APP5I22188125 DEIS Volume IV Appendix 5 



107 

Figure S.7.11-1 

·QM.LAS. 

JOHNSON 



Affected Enviro~r.:ents at Site Alternatives 
Texas 108 

TEXAS ROI 
Tota1 etr{)1oymer.tl 

Table 5.7.11-1 

HISTORIC ECONOMIC INDICATORS FOR THE TEXAS ROI 
~HD ELLIS COUNTY 

1959 197< 1979 1984 

1,107.742 1,254,035 1.551,912 1,928,700 
Earnings per worker3 $22.782 $22 ,477 $23,574 $24,026 

Average Annua 1 

1987 Growth Rate 

NAZ 3.8% 
NA 0.4% 

labor force NA NA NA 1, 720,816 1,692,155 4.4%4 

Per capita personal tnccme3 $13,433 $14,124 $16,129 $17,405 NA 1.7% 

Un~lo}Went rate NA % % 3.8% % NA 

ELLIS COU~TY 
Total employment 17.447 19 .522 22,801 26,990 NA 3.0% 

Earnings per worker $13,967 $15,166 $17,755 $17,284 NA 1.4% 

labor force NA NA NA 34,891 41,513 5.8%4 

Per capita personal income $ 9,460 $ lO. 585 $11,810 $14,637 NA 3.0% 

Unefillloyment rate NA NA NA 4.8% 8.6% NA 

Notes: 1. Employment is by place of work. 
2. NA - data not available or not applicable. 
3. Earnings and incane are in constant 1988 dollars. 
4. Labor force average annual growth rates are for 1980~1987. 

Sources: U.S. Department of Coonnerce 1986; Texas Employment Comnission 1988. 
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Figure 5;7.11-2 showsthe distribution of employment in the eleven major 
industrial sectors in 1984. The dominant sectors .of .the ROI economy, in 
terms of employment, were services (with 23. 7% of ROI jobs), retail 
trade (17 .2%), manufacturing (16;5%), and government (9.83). 

Average earnings Per worker exceeded the national average in 1984. · 
Average earnings per worker in 1984:weregreatest in the transportation, 
and public utilities.($36,159); .wholesale trade ($37;278), and in mining 
($31,692) (FV88;do1lars). ; ..... ·· · · · · · · 

.· , F.r®i .1900;1986:; ave~ig~·rall~4at.'unelllpl~~J.t;,~atesin the ROI.remained ··• 
below thenatfohal •averagef.howeveri1 in1987; 'the unemployment rate '. 

. (6: 1%); surpassed the.,natfonil average.·of 6,1% (Texas .. Employment· 
Commission l988f lliS. Council .of. Economic Advisors 4988). The labor 
force in the ~or was•li?00iOOO tn ~987.'ai}d .. has.been growing· at an 
average·rate .of·4.4% annually since the begfoning of the decade.· 

Per capita personal income in the Texas ROI has remained consistently. 
above the national average·(aTthough it has expanded at an unsteady 
pace) s.ince 1969. ·In ·1984 it was $17,405, which exceeded .the national 
average . 

. Between 1988 and 2000, employment fo the ROI by pl ace of work is . 
exp.ected.to grow at.an average an.nual rate .of 2.0%, from.an estimated 2 · 
million jobs to over 2i5 millipn., ThiS level. of growth exceeds the 1.3% 
national annual growth projectfon ;for employment between 1988 and 2000 
(U.S~ .. l)epartment of laborj..8tii:eau 1>f labor Statistics 1987)~• · ., .. · .. 

. ! 

.EH h Cpunty. plays a. smarJ',role'i~ the ROFbecause of .tile dominance of 
· Dallas and Ti!rrant' eciun.ties~ 'In' ~984;':.Ell i's ,Cqttnty. provlded .1 ;4%' of ·ROI 

employment and c.ollected L9%·of total personaFJncome in the ROI. Total 
employment growth in the county averaged 3.0% annually between 195g and 
1~4. . . . . . 

From 1969 t0; 1984 average annual ;mploymenL1n the 11 industrial .sectors 
. in ElliS .tou1tty grew at rates exceeding the average natfonal rates in · 

..... seve,n sectors<an(the average ROI rates ·1n six. s·ectors. As. with the 
•.·ROI, emp]oy111ent .tn mfriirig' grel',I ~as;test '.from 1969)to ·~984 at .a rate of 
· lf.9%, followed by construction (6. 7%) and cf:inante, i.nsurance, and real 
; estate (5.!m). .· · · • , ---· ___ ;,,, 



w 
)> .., .., .,, -N 
N -"' "' -N 

"' 

c 
m -V> 

< 
0 
~ 

~ -< 
)> .., .., 
"' " 0. 
~. 

x .,, 

Employment by Industry, 1984. 
Texas 8-County ROI 

Government {9.8%) Forming (0.7%) 
---ir----.._ 

Fin, Ins, & RI Est {9.5%) 

Services (23.7%) 

Ag Serv, For, Fish, & Other (0.5%) 

Manufacturing (16.5%) 

Mining (2.4%) 

Construction (6.6%) 

Trans & Pub Util (5. 7%) 

Wholesale Trade (7.6%) 

Retail Trade (17.2%) 

FIGURE 5.7.11-2 

EMPLOYMENT BY INDUSTRY 
IN THE TEXAS SSC ROI 

)> ...., ...., 
"' n ... 
"' 0. 

m 
" < 
~ . ... 
0 

" "' "' " ... 
~ 

"' ... 
V> ... 
"' 
)> 
~ ,... 
"' ... 
" "' ......... "' ~· X< 

"' "' ~ ~ 

--0 



Affected Environments at Site Alternatives 
Texas 111. 

· )he national and ROI trends for that period: The distribution of employ
ment··1n .the 11 major industrial sectors in Ell is County in· 1984 was · 

· •·· simjlar.to that of the Texas ROI •. )he strongest sectors were manufac- . 
·'"'·' turing'(with 28.5% of.total county jobs) services (17.8%), retail trade 

(13.8%}, and government 110;2%)' ' .. · . . . .• . . 

:J\verag~ 1984 eatnings. per worker in;EJ{is.tounty~wel"e $17 ,284, lower . 
. . than l!i>th,Jhe national and ~I averages< The highest average ·earnings 

;J>e:t wofk.\lt 1!fefe paid..;'ill the traifSP<!rtat.ionanci. R,11bl ic 'uti 1 it i.es sector. 
'at••$3Pi•32t:··' ·.· ·,. •:·•c ·:· ···• ·:;. '.''j.•i:>' ··.· · •· · . ·.·· . 

· ~i~t~epa$ta y~~rs, ayerage annual uhemplo}'lll~ij·t rates in Ellis County 
tiave beenci)l\sistently hfaller than.those fortffe Texas ROI. Until 1985, 

'however;\ these'rates were also lower th'an· the<ffational average; since 
then :tn 1986 and 1987, the average 'annual unemployment rates in the · 
c;ounty (7,4 and 8.6% in 1986.and 1987, respectivelJ).surpassed those 
nationwide (Texas Employment Commission 1988}: '.The 1 abor force in the. 
county grew at an annual rate of 5.8% during thee 1980s, and reached more 
than 41,500 in 1987. · ·· · · · ····· ... 

·. Per c~pita personal i~come' in tll.e county typically was below both the 
.national and:ROI averages between 1969 and 1984i In 1984; per capita 
'personal Tncomejn Ell is County .($141637} was• bl!low. the ROl average 
· {$17,405} and slightly :less than the national average ($14,746). 

··' ,,~' 
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of the Texas ROI is expected to exceed 5.1 million persons, with average 
annual growth having slowed further to 0.8% over the final 2020-2030 
decade (Table 5.7.11-2). 

Table 5.7.11-2 

KEY DEMOGRAPHIC INDICATORS FOR THE TEXAS ROI 

1970 1980 1990 2000 2010 2020 2030 

Population 2.23 2.66 3.42 3.90 4.30 4.70 5.10 
(millions) 

Avverage Annual Change 3.0X 1.8% 2.6% 1.3% 1.0% 0.9% 0.8% 
over preceding 
decade Age Distribution 

~ 4 years 9.3% 7.6% 7.8% 7.3% 6.9% 6.n 6 4% 

5 - 19 years 29.4% 24.9% 21.4% 21.6% 21.1% 20.6% 19.0% 

~ 65 years 7.6% 8.6% 9.8% 10.4% 12.5% 14.7% 17.7% 

Sources: U.S. Bureau of the Census 1982b. 

Changes in age distribution are expected to accompany the growing popu
lation in the Texas ROI between 1980 and 2030. In 1980, roughly 7.6% of 
the ROI population was younger than 5 years, 24.9% were 5 to 19 years, 
and 8.6% were 65 and older (U.S. Bureau of the Census 1982b). By the 
year 2000 the proportional representation of the two younger age groups 
is projected to decrease to 7.3 and 21.6%, respectively, with persons in 
the older age group having increased to 10.4% of regional population. 
This trend of decreasing representation of younger persons and increas
ing representation of older persons is expected to continue through the 
year 2030: persons younger than 5 years and persons aged 5 to 19 years 
are projected to compose 6.4 and 19.0% of the population, and persons 
65 and older are expected to represent 17.7% of the regional total. 

Reflecting the regional population, more than 90% of the year-round 
housing units located in the Texas ROI are found in Dallas and Tarrant 
counties. Statistics from 1980 indicate that the total number of year
round housing units in the region exceeded l million, nearly one-fifth 
of the state total (U.S. Bureau of the Census 1982a). Of these units, 
57.6% were occupied (or available for occupancy) by owners, 40.1% were 
occupied (or available for occupancy) by renters, and the remaining 2.4% 
were not available for occupancy since they were under transfer of 
ownership or deemed uninhabitable. 
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Of the total year-round housing units in the ROI, 92.2% were occupied in 
1980. Considering just year-round units available for occupancy in the 
ROI, the 1980 census indicated vacancy rates were 2.5% for owner units 
and 10.2% for rental units. From 1981 to 1986, building permits were 
issued for the construction of more than 330,000 units in the ROI, an 
average of more than 55,000 per year. Issuance of permits peaked in 
1983 with nearly 100,000 and has since declined to 31,000 in 1986 (U.S. 
Bureau of the Census 1983, 1985, l987a). 

2. Ellis and Southern Dallas Counties 

The primary impact area of the Texas ROI is Ellis County, the proposed 
location of the SSC. In addition, a number of people associated with 
the project are likely to live in the southern portion of Dallas County, 
particularly in the communities of Cedar Hill, DeSoto, Duncanville, and 
Glenn Heights, all within 30 min of the proposed SSC site. 

The population of Ellis County declined at a slow, steady rate between 
1930 and 1960. More recent demographic trends in the county have been 
toward increasingly rapid growth; the 47,000-person population recorded 
for Ellis County in 1970 grew to nearly 60,000 by 1980, the result of 
2.5% average annual growth over the decade (U.S. Bureau of the Census 
1982b). Growth has continued through 1985, with a 4.3% annual increase 
since 1980, yielding an estimated mid-decade population of nearly 74,000 
persons (U.S. Bureau of the Census 1988). The recent trend of growing 
population in Ellis County is anticipated to continue through 2030, both 
as a consequence of continued southerly expansion of suburban Dallas and 
through continued growth of communities such as Midlothian, Ennis, and 
Waxahachie within Ellis County itself. 

Populations in 1980 for the southern Dallas County communities of Cedar 
Hill, DeSoto, Duncanville, and Glenn Heights were 6,800, 15,500, 27,800, 
and 1,000 (U.S. Bureau of the Census 1982b). All have grown markedly by 
1987, their respective populations estimated at 15,000 in Cedar Hill 
(12.4% average annual growth), 26,900 in DeSoto (8.5% average annual 
growth), 34,900 in Duncanville (3.4% average annual growth), and 4,300 
in Glenn Heights (23.5% average annual growth) (North Texas Council of 
Governments 1987b). 

The total number of year-round housing units in Ellis County exceeded 
21,000 in 1980, of which 70.4% were owner units, 25.5% were rental units, 
and 4.1% were in transition or uninhabitable at the time (U.S. Bureau of 
the Census 1982a). Vacancy rates in Ellis County in 1980 were 1.4% for 
owner units, 6.2% for rental units, and 6.7% for these units combined. 

Of the total year-round housing units available for occupancy in Dallas 
County in 1980, roughly 2,260 were in Cedar Hill (3.9% total vacancy), 
5,060 were in DeSoto (3.2% total vacancy), 9,140 were in Duncanville 
(3.3% total vacancy), and 390 were in Glenn Heights (8.7% total vacancy). 
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Buildir.g permits issued for the construction of housing units in Ellis 
County between 1981 and 1986 numbered more than 3,200 (averaging 532 per 
year). Issuance of permits rose steadily through 1983, leveled off 
through 1985, and fell dramatically in 1986, roughly paralleling the 
trend observed in this variable for the ROI as a whole (U.S. Bureau of 
the Census 1983, 1985, 1987a). 

A 1987 survey of housing units in Ellis County by the North Central 
Texas Council of Governments (1987a) revealed a distribution of 71.2% 
single-family units, 21.9% multifamily units, and 6.8% mobile homes, 
with a combined vacancy rate similar to that of the 1980 Housing Census. 
Sampling of the southern Dallas County communities of Cedar Hill, DeSoto, 
Duncanville, and Glenn Heights in 1987 indicated increases in total 
vacancy rates for these communities compared to 1980 levels. Several 
housing developments currently are planned for the Cedar Hill area, 
slightly east of the newly completed Joe Pool Reservoir. 

Hotels and motels provide 630 rooms of temporary lodging in Ellis 
County; recreational vehicle parks and campgrounds supply an additional 
127 spaces. In neighboring Dallas County, an additional 37,5go hotel, 
motel, and resort rooms and 135 recreation vehicle/camping spaces are 
available. 

C. Public Services 

Levels of public service provided by local governments within the Texas 
ROI were anal.vzed using October 1982 employment data (U.S. Bureau of the 
Census 1984) and 1986-1987 school year statistics (Texas Education 
Agency 1987) . 

Police and fire protection, provision of health care, and public educa
tional instruction were examined in detail. The levels of general 
public service were determined by the ratio of employees to regional 
population and by student/teacher ratios at the primary and secondary 
public school levels. 

1. Regional Setting 

Level of service ratios for ke.Y public services (police and fire pro
tection, health care, and education) of each component county of the 
Texas ROI, the ROI as a whole, the State of Texas, and the United States 
are presented in Table 5.7.11-3. With the exception of health care, ROI 
levels of service in all key public services exceed the corresponding 
national averages. The ROI level of service for public health care, 
indicated by 3.11 full-time equivalent (FTE) employees per 1,000 popu
lation, falls somewhat below the national average of 3.84. The pre
dominantly urbanized counties of Dallas and Tarrant with high levels of 
public services tend to influence these ROI statistics. 
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Table 5. 7 .11-3 

LEVELS OF PUBLIC SERVICE FOR TEXAS SSC SITEl 

Public Education 
Pol ice Fire Health and General Student/ All 

Area Protection Protect1on2 Welfare Education Teacher Ratio Other Total 

Oa 1 las County 2.81 1.67 4.09 20.39 18.2 10.40 39.36 
E 11 ls County 2.13 0.92 0.12 23.05 15.6 5.49 31.70 
Hill County 1.64 0.44 2.20 21.02 14.5 5.87 31.17 
Johnson County 1.49 0.67 5.43 20.74 16. 7 5.14 33.47 
Kaufman County 1.72 0.23 0.03 24.43 16.2 7 .02 33.41 
Navarro County 1.76 1.05 0.00 24.54 14.5 8.41 35.76 
Rockwall County 2.41 0.00 0.00 22.78 17.8 6.19 31.39 
Tarrant County 2 .41 l.30 I. 70 20.36 18.0 8.80 34.58 

Region of Influence 2.59 1.46 3.11 20.58 18.0 9.50 37.23 

Texas 2.24 1.10 3.16 13.60 16.1 9.05 39.15 

United States 2.34 l.02 3.84 18.44 18.0 8.71 34.35 

Notes: 1. All table values represent full time equivalent (FTE) employees per 1000 population 
except student/teacher ratio. 

2. low values indicate counties served primarily by volunteer fire departments. 
Sources: U.S. Bureau of the Census 1984; Texas Education Agency 1987; U.S. Department 

of Education 1987. 

Over 80 medical facilities in the ROI provide general hospital care with 
nearly 16,000 beds. Although 70 of these facilities are concentrated in 
Dallas and Tarrant counties, access is facilitated by air ambulance 
capabilities and close driving distances from other points within the 
ROI. 

2. Ell is County 

Since all components of the Texas SSC facility are proposed to be situ
ated in Ellis County, public services and facilities here would likely 
experience the most direct impacts associated with SSC development in 
the ROI. 

The key facilities of the proposed Texas SSC project, all of which are 
situated in unincorporated portions of Ellis County, fall within the 
jurisdiction of the Ellis County Sheriff's Office. The Sheriff's Office 
currently operates one station with 24 sworn officers and 25 vehicles. 
Together with the ten municipal police departments in the county, law 
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enforcement services and facilities are provided to county residents at 
a level of service slightly below the ROI, state, and national averages. 

Fire protection at the proposed SSC site, as with the majority of Ellis 
County, is provided by rural volunteer fire departments. Only the in
corporated cities of Ennis and Waxahachie maintain paid professional 
fire protection forces. 

In addition to medical facilities in nearby Dallas and Fort Worth, Ellis 
County offers the public general hospital care with two community facil
ities containing more than 120 beds. 

Ten independent school districts in Ellis County provide public educa
tion to more than 16,000 students. The county's student/teacher ratio 
of 15.5 is lower than the average rates for ROI, state, and nation 
(Texas Education Agency 1987). 

D. Public Finance 

1. Texas State Government Finances 

a. State Government Finances 

Texas has several sales tax sources and a corporate franchise tax. 
Motor fuel taxes and motor vehicle sales taxes and fees are substantial. 
Severance taxes on oil, gas, sulfur, and cement are a significant reve
nue source. Owing in part to reductions in this source in 1987, the 
State Legislature broadened the base and increased the rate of the sales 
and use tax. A brief discussion of the major taxes indicates their impor
tance. All dollar values in the public finance discussion are current 
dollars for the fiscal years cited. 

The sales and use tax rate is 6% and includes retail sales and rentals 
of tangible personal property used in the state as well as selected ser
vices including cleaning and repairs. This has been the largest tax 
revenue source with 38.90% of receipts for Texas in FY 86 (Table 
5.7.11-4). With a broadened base and rate increase since October l, 
1987, this source will probably increase its share in the near future. 

The corporate franchise tax, which is levied at $6.70 per $1,000 of 
capital including undivided profits, was temporarily increased for 1988 
and 1989 from $5.25 due to a recent state deficit crisis. In FY86, this 
source contributed 8.31% of Texas tax revenues. 

Oil is taxed at 4.6 cents per barrel plus three-sixteenths of one cent 
per barrel. Natural gas is taxed at 7.5% of market value. Sulfur is 
taxed at $1.03 per long ton. Cement is taxed at 2.75 cents per hundred
weight distributed in the state. These taxes provided 13.95% of Texas 
tax revenues in FY 86. 
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Table 5.7.11-4 

TEXAS STATE GENERAL REVENUES AND EXPENDITURE - 1986 

Revenue/Expenditures 

REVENUE 

Total intergovernmental 
Federa 1 

Total taxes 
Sales and gross receipts 

General Sales 
Selecti'le sales. gross receipts 

Alcohol 
Insurance 
Motor Fuels 
Public Utilities 
Tobacco 

Individual income 
Corporate net income 
License 

Corporate license tax 
Motor vehicle 
Occupations and business licenses 

Documentary and stock transfer fees 
Prcperty ta)( 

Charges and misc. general revenue 
Current charges 

Total general revenue 

EXPENDITURE 

Total general expenditure 
Direct capital outlay 

Notes: Population, 1966: 16,682,000 
Source: U.S. Bureau of the census 19870. 
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$ 

$ 

Amount 

ln thousands 

4,558,617 
4,546,954 

ll, 124.708 
7,669,750 
4,327,698 
3,342.052 

348,560 
424,962 

1.011,478 
234,990 
378, 715 

1.783,357 
924,291 
643, 590 
94,995 

13 

4,221,044 
1, 547, 117 

$ 19,904,369 

$ 18,917,786 
2,504,997 

Per Capita 

$ 273 
273 

$ 667 
450 
259 
no 

21 
25 
61 
14 
23 

107 
55 

39 
6 

0 

253 

93 

$1.193 

$1,134 
150 
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Gasoline, liquefied gas, and diesel fuel are taxed at 15 cents/gal. 
This was a recent increase from 10 cents on January 1, 1987. These 
taxes yielded 9.09% of tax revenues in FY 86. 

The sales tax on motor vehicles was raised from 5% to 6% of the price on 
September 1, 1987. Interstate carriers pay only in proportion to the 
Texas mileage share of total mileage. This tax produced 7.31% of Texas 
revenue in FY86. 

License fees for passenger vehicles vary from $40.50 to $58.50 if gross 
weight is 6,000 lbs or less. If over 6,000 lbs, the fee is $25 plus 60 
cents per hundredweight. Trucks and combinations also pay on a sliding 
weight scale. Diesel vehicles pay 11% more. These fees provided 6.25% 
of 1986 Texas tax revenues. 

Other taxes which produced substantial revenues include insurance com
pany taxes, public utilities taxes, cigarette and tobacco taxes, and 
alcoholic beverage licenses and taxes. The largest revenue source of 
these was the insurance companies tax, which accounted for 3.94% of 
Texas tax revenues in FY 86. 

b. State Revenues and Expenditure 

Texas general revenue and expenditure for FY 86 are presented in Table 
5.7.11-4. Taxes, intergovernmental revenues, and charges are the major 
revenue categories. General sales taxes were the predominant source; 
there are no income taxes in Texas. General revenue exceeded general 
expenditures by 5%; direct capital outlay was 13% of general 
expenditures. 

c. Local Government Organization and State Payments to Local Governments 

There were 254 county, 1,121 municipal, and 1,124 school district govern
ments in Texas at the time of the 1982 Census of Governments. There 
were no dependent school systems, despite enabling legislation. 

There were also 1,681 special district governments. Important among 
these are municipal power agencies, water districts, and rural fire pre
vention districts as well as subordinate county road districts. Many of 
these can charge fees, levy taxes, and issue bonds, under appropriate 
conditions. 

The largest Texas intergovernmental expense is the State Foundation 
School Program which provides an equalization apportionment to fund 
school district operations. Other categorical programs are funded as 
well. 

After a modest set-aside for the county and road district fund, 25% of 
motor fuel tax revenues are granted to counties, one-fifth by area, 
two-fifths by rural population, and two-fifths by lateral road mileage. 
Other units receive some appropriations. 
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The alcoholic beverage sales tax is divided 30% to 1o:a1 governments, 
with half going to cities iCd half to counties of origin. 

2. Texas Local Government Finances 

Ellis County and the City of Waxahachie cc;;;prisa the ~r1mary il:1pact area 
fer th2 public finance analysis. 

a. Ellis County 

Revenues and expe;iditures for FYE6 are given for Ell is County in Table 
5.7.11-5. Th~ major revenue sources are property taxes and various 
fines, fees, charges, and transfers. A small deficit of about 5% of 
total expenditures occurred in 1986. Capit~l projects were about 3% of 
total exp2~ditures. 

E11is County property tax levies for all juri:dictic~,s in 1986 were as 
follcws: 

Jurisdiction 

County government 
Cities 
School districts 
Special districts 

Total Ellis County 

$4,228,638 
4,285,757 

15,406,370 
l, 533' 536 

$25,455,351 

Total 1987 assessed value was $2,327,291,406. 

b. Waxahachie 

Financial data for 1987 for Waxahachie are presented in Table 5.7.11-6. 
Taxes, including property taxes, sales taxes, and franchise taxes, 
licenses and fees, and water sales, as well as investment income pro
vided the major shares of revenues. When capital projects are includad, 
32% of total expenditures in 1987 a deficit equal to about 25% of total 
expenditures result. 
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Table 5.7.11-5 

ELLIS COutffY, TEXAS 
COUNTY REVENUE BY SOURCE ANO TOTAL EXPENDITURE - 1986 

Revenue/Expenditure Amount Per Capita 
(in thousands) 

REVENUE 

Taxes 
Ad va lore.11 $ 3,722,238 $ 48 
Mixed drink tax 31,225 0 

Licenses and pennits 2, 190 0 

Fees 172,452 2 

Fines 823, 956 11 
Motor vehicle fees 671, 300 9 

Intergovernmental 
Federal 203,261 3 

State 213,708 3 

Interest 361,707 5 

Charges for services 577 ,093 7 

Sa le of materia 1 109,914 I 

Sheriff 213,039 3 
Transfers from road & bridge reserve 1,741,705 22 

Transfers from various funds 827 ,965 II 
Other revenues 275,897 4 

Total Operating Revenue $ 9,947,650 $ 128 

EXPEND IT URE 

Operations $ 10,216,383 $ 131 

Capital projects 297, 197 4 

Total Expenditures $ 10, 513, 580 $ 135 

Note: Population, 1986: 77,800 

Sources: For financia,l data: Ellis County Finances 1987a; Ellis County, April 1987b. 
For population figures: U.S. Bureau of the Census 1988. 
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Table 5.7.11-6 

WAXAHACHIE (ELLIS COUNTY), TEXAS 
CITY REVENUE BY SOURCE AND TOTAL EXPENDITURE - 1987 

Revenue/Expenditure Amount Per Capita 
(in thousands) 

REVENUE 

Taxes $ 4,799,281 s 263 

P.ennits 72, 570 4 
licenses and fess l, 032,478 57 
Fines and forfeitures . 210,030 12 
Cemetary 25,827 1 
Other revenues 114,074 6 
Intergovernmental (com. dev. blk. grant) 201,200 11 
Investment income 939, 138 52 
Water sales 1,300,000 71 
Assessments 9,043 0 
Pension plan contributions 97,661 5 
Capital cost recovery 29,362 2 

Total Operating Revenue $ 8,830,664 $ 484 

EXPENDITURE 

Operations $ 8,246,592 $ 452 

Capital Projects 3, 956, 524 217 

Total Expenditures $ 12,203, 116 $ 669 

Note: Population, 1986: 18,230,000. 

Sources: For financial data: City of Waxahachie 1987; for population figures: 
U.S. Bureau of the Census 1988. 

3APP5I22188140 DEIS Volume IV Appendix 5 



• '.J -t <!' ~ r • > ~ I;,.,~°:' i ,, ,, I. • _#., ~- 1 

5.7.11.2 Infrastructure 

A. Transoortation 

1. Roads 
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Major highways and roads serving the proposed SSC site are shown in 
Figure 5,7,11-3. Data on· highways and roads are presented fn Table 
5.7.11-7. . 

The Dallas-Fort Worth Metroplex located 32 mi to the north of the 
proposed site is served by a network of freeways that includes Inter
state Highway 20 (I-20) extending to the east and west, I-30 extending 
to the east-northeast, I-35 extending to the north and south, and I-45 
extending to the southeast. 1-35 splits into east and west sections to 
serve both Dallas and Fort Worth. Additional freeways include U.S. 
Routes 67, 75, 175, and 287. An extensive system of arterial and bypass 
freeways and highways join Dallas and Fort Worth and the freeways 
discussed above. 

The Dallas-Fort Worth Metroplex has been experiencing increasing trans
portation problems because of rapid growth in recent years. The North 
Central Texas Council of Governments deve.loped the Mobility 2000 
Regional Transportation Plan in February 1986, to solve these trans
portc!tion problems. This plan .calls for expansion and improvement of 
the freeway system in the Dallas-Fort Worth Metroplex to .4,807,lane 
miles by the year 2000. By comparison the metroplex freeway system · 

·included only 2,740-lane miles i.n 1980. Plan elements that will. improve 
transportation to the proposed SSC site area include the widening of 
I-35E and U.S. Route 67 south of Dallas and the extension of State Route 
360 south from 1-20 to U.S. Route 287 (North Centra.l Texas Council of 
Governments 1986). Contracts for the widening of I-35E and the 
extension of State Route 360 are scheduled to be let by the Texas State 
Department of Highways and Public Transportatipn during the 4-yr letting 
period ending in August 1991 (Texas Department of Highways l986a; 1987). 

The proposed site is served bya network of interstate, u.s.,.state, and 
county roads. These include I-35E which passes north to south through 
Waxahachie i.n the center of the ring and 1~45, which passes to the east 
of the proposed site area. U.S. Route. 287 crosses the proposed site 
connecting the area to Fort Worth and Midlothian on the northwest and. 

···' •'i': .:,•~(ll!is on.,the .sauthe.ast: .... U.S. Route .67 passes .. to the 11gxthwe~t.••.• .. •··· > · .. ·· 
••. ;.·.~.·.'·.··.· .•. ·.·.·~ .. · ... · ... · ..... '.·.· .. ··: .. ··.•.•.•.,·, .. •.·.· ; ' fot1nec;tiijg•Qa l]as 'jrid Midl9tllian .. > U .. ~:' Route 7! c~o~Je$'. the·'.~l!e' fr;oin .. , · ., ·•·,.·. ·.··... \'·1i';north;to south<'par:allelin!J'tl\e·route ·of·'I"'35,E. ··State·lfigf!WayT34]1a$ses •T 
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· ·• •. ,::. , /~1iHtr~llt. Ro1Jtl? 66 el(te.nds, west ··froll! Wal(ahaclii ec tci theyp~ol'.os.ed:oajnpus x . · 
, . ;; ... ':\?·:Jo~at,i P:'lr .l!!hil e farm~~ocmarket Route · 878 eii.t11nd,s. east ,fr:P:m' Waxatiach i e. to·.· . 
1~· ;:•~··· •'•'·'~~e p"ap0~e~f~r,~lus~!!r,loca~1P:n.:.andXJ~45. '.. -'d9!t.fonal\countypaveit• .. and. 
~3;;1~'.'' .':~·:;f ~~~f~2e J~~ i H~t~;~cj~;~c5es,s ~~·!~~::t~i~~~·•P;~~~(e~;·!t~at(ion~:for · .·· ; • •.•... 
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FIGURE 5.7 .11-3 

MAJOR TRANSPORTATION SYSTEMS SERVING THE TEXAS SITE 
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Table No. 5.7.ll-7 
PRESENT HIGHWAYS AND ROADS. 

SERVING THE PROPOSED TEXAS SSC SITE 

Peak 
Hour 

ROAD SEGMENT length LarieS capacijY Vo lune Los2 
Mi pcph pcph 

l-35E: 10 4 8,000 4,200 b4 
1-20 to 
U.S. Route 77 

l-3SE; ·22 4 8,000 l,850 a 
U.S. Route 77 to 
State Route 34 

1-45: 17 4 8,000 3,050 b 
1-20 to 
F.M. Route 8783 

1-45: 9 4 8,000 2,450 a 
F.M. Route 878 to 
U.S. Route 287 

U.S. Route 67: 15 4 8,000 2,600 .s 
1-20 to 
U.S. Route 287 

U.S. Route 287: 12 4 8,000 1,850 a 
1-20 to 
Ellis County Line 

U.S .. Route 287: 5 ... 2 z.soo 900 c 
E_llis ·eounty-line to 
U.S, Route 67 

U;S. Route 287: 8 2 2,800 . 1.100 d 
U.S. Route 67 to 
F.M. Route 528 
(West of Waxahachie) 

U.S. Route 287: 21. 4 8,ooo• 850 a 
F.M. Route 528 to 
1-45 

U.S. Route 77: · 6 2 2,800 800 c 
l-3SE to 
U.S. Route 287 

U.S. Route 77: 14 2 2.800 200 b 
F.M. Route 66 to 

--,-state Route 34 

11 .z 
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T&ble No. 5.7.11-7 (Cont) 

PRESENT HIGHWAYS AND ROADS 
SERVING THE PROPOSED TEXAS SSC SITE 

Notes: 1. pcph - passenger cars per hour 

2. LOS: Level of Service 

a. Free flow with individual users virtually unaffected by the 

presence of others in the traffic stream 

b. Stable flow but the presence of other users in the traffic 
stream begins to be noticeable. 

c. Stable flow but operations of individual users becomes 

significantly affected by interactions with others in the 

traffic stream. 

d. High density, but stable flow with speed and freedom to 

maneu\:er severely restricted and the driver experiences 

a generally poor level of ccmfort and convenience. 

e. Ur.stable flow at near capacity level with speeds reduced, 

maneuvering difficult and extremely poor level of ccmfort 
and convenience. 

f. Forced or breakdown flow with traffic demand exceeding the 

capacity, unstable stop and go traffic. 

3. F.M.: Fann to Market (State road) 

4. Portions of 135E close to 1-20 experience LOS C 

5. Portions of U.S. Route 67 close to 1-20 experience LOS B 

Sources: Transportation Research Boards 1985; Texas Department of 

Highways 1986b; Texas Department of Highways 1986c 
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Future state plans call for the upgrading of U.S. route 287 in the 
proposed sitP area (Texas Department of Highways 1986a; 1987). 

2. Rail 

The proposed SSC site area is served by a network of rail lines that are 
operated by Southern Pacific Transportation Company, Burlington Northern 
Railroad Company, Missouri-Kansas-Texas Railroad Company, and Santa Fe 
Railway Company as shown in Figure 5.7.II-3. A Missouri-Kansas-Texas 
main line crosses the proposed site area from the north to the south 
connecting Da 11 as with San Antonio and Houston. A Burlington Northern 
main line crosses the site area from northwest to southeast connecting 
Dallas with Houston. This line carried a traffic density of approxima
tely IO-million gross ton mi/yr in 1983. A Southern Pacific branch line 
crosses the site from northwest to east connecting Fort Worth to a north
south Southern Pacific main line east of the site. The Southern Pacific 
main line connects Dallas with Houston and San Antonio. The main line 
traffic density exceeded I3-million gross ton mi/yr in I983. Finally, a 
Santa Fe branch line passes to the northwest of the site connecting 
Dallas to its east-west main line at Brownwood, Texas. The closest 
siding is at Waxahachie 6 mi northeast of the proposed campus location. 
These rail lines connect the proposed site area with most other U.S. 
cities through connections to other railroads {Railroad Commission of 
Texas 1986). 

Amtrak provides passenger rail service between San Antonio, Texas, and 
Chicago serving the cities of Dallas, Fort Worth, and Cleburne within 
the proposed SSC site region. This service is only provided three times 
a week. Total passengers served at these cities in FY84 were 26,300, 
12,600, and 2,700, respectively {Railroad Commission of Texas 1986). 

3. Air 

Airports serving the proposed SSC site are shown in Figure 5.7.II-3. 
The principal airport providing passenger and freight service is the 
Dallas-Fort Worth International Airport. This publicly owned and 
operated airport is located approximately 16 mi west-northwest of 
downtown Dallas, 20 mi northeast of downtown Fort Worth, and 39 mi north 
of the proposed campus location. The airport is a major hub in the U.S. 
transportation system. It is the largest airport in the U.S. in land 
area and the second largest in the world. Operations in 1987 included 
approximately 21 million passenger enplanements, the handling of more 
than I85,000 tons of cargo, and more than 625,000 aircraft landings and 
takeoffs. Airport operations are currently congested with 75,000 hours 
of delays experienced by scheduled airline operations in 1986. Delays 
are forecasted to increase to 90,000 hours in 1996 (Yat~eck 1988). 
Operations at the airport have been forecasted to more than double the 
current level within the next 20 years. The Dallas-Fort Worth airport 
is currently updating its 20-yr master plan to address this growth. 
Phase I of the plan addresses a major expansion of the American Airlines 
terminal facilities, including additional runways. Phase II will address 
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terminal facilities for Gther airlines and other airport facilities 
(Dallas-Fort Worth 1987). 

Te:<as 127 

Love Field cculd also provide passenger and freight service to the 
proposed SSC site. This airpcrt, owned and operated by the City of 
Dallas, is located approximately 5 mi northwest of downtown Dallas and 
approximately 35 mi ncrth of the proposed campus location. The airport 
serves regional and commuter airline traffic as well as general aviation 
traffic. Airport operations in 1987 included more than 2 million 
passenger enplanements ~nd approximately 225,000 aircraft landings and 
takeoffs (City of Dallas 1987). The airport is c~rrently operating 
below its capacity; however, its capacity may be exceeded in the 
1995-2000 time period (North Central Texas Council of Governments 1984). 

The principal general aviation fie11 that would serve the ~reposed SSC 
site is the Redbird Airport. This airport, owned and operated by the 
City of Dallas, is located approximately 8 mi south-southwest of down
town Dallas and approxim3tely 24 mi north of the proposed campus loca
tion. It is capable of handling corporate jet aircraft. It is cur
rently operating at below its capacity (North Central Texas Council of 
Governments 1984). Future plans call for an extension of the main 
runway by 1,000 ft and th~ development of additional taxiways (City of 
Dallas 1987). 

The closest general aviation field to the proposed campus location is 
the Waxahachie-O'Brian Airport. 1his privately owned and operated 
airport is located ~pproximately 11 mi north-northeast of the proposed 
campus location. It is capable of handling only small piston engine 
aircraft (North Central Texas Council of Governments 1984). 

Other general aviation airports in the proposed SSC site area include 
the Arlington, Ennis, and Lancaster municipal airports and the Grand 
Prairie private airport. The Lancaster Municipal Airport located 21 mi 
northeast of the proposed campus location currently handles corporate 

· jet aircraft. Peak operations at the Arlington Municipal airport 
occasionally exceed its capacity (North Centra Texas Council of 
Governments 1984). 

The cities of Waxahachie and Midlothian are planning to build a new 
general aviation airport in the near future. This airport will be 
located between the cities adjacent to U.S. Route 287 approximately 
5.8 mi from Waxahachie and 5.1 mi from Midlothian. The airport will be 
located near the proposed location of intermediate access shaft E2 
approximately 8 mi north of the proposed campus location. Plans call 
for the initial construction of a 4,200-ft-long runway with extension to 
5,000 ft in Phase II. It will be capable of handling corporate jet 
aircraft after the extension of the runway (Willis 1987). When com
pleted, the airport will be the closest general aviation field to the 
proposed campus location. 

3APP5I22188146 DEIS Volume IV Appendix 5 



4. Waterways 

Affected Environments at Site Alternatives 
Texas 128 

There are no waterways serving the proposed SSC site. The closest port 
is at Houston approximately 210 mi to the southeast. Both rail and 
interstate highway access is available to the Port of Houston. 

5. Public Transit 

a. Bus and Transit Service 

Bus and transit service in the Dallas-Fort Worth metroplex are provided 
by Dallas Area Rapid Transit (DART) and the Fort Worth Transportation 
Authority. Neither of these provide service to the proposed SSC site 
area. 

DART provides bus service to 16 member cities and towns in the Dallas 
metropolitan area. DART uses approximately 850 buses and provides 
service to approximately 160,000 passengers per day (DART 1988). The 
closest bus line is an express line to the community of Glen Heights, 
approximately 16 mi to the north-northeast of the proposed campus loca
tion. DART has just completed its Immediate Action Program in which its 
bus fleet was nearly doubled. Currently DART is establishing ten tran
sit centers throughout the service area. These transit centers will 
provide parking and express bus service to downtown locations (Dallas 
Area Rapid Transit 1987). 

The Fort Worth Transportation Authority (FWTA) provides bus service in 
the Fort Worth metropolitan area on over 32 routes with 105 peak-hour 
operating buses. In addition, subscription commuter bus service is 
provided to two major employers in the Fort Worth area. The system 
carried more than 5.1 million passengers in 1986 (Forth Worth 
Transportation Authority 1988). 

DART has plans to develop a rail rapid transit system that will consist 
of 93.7 mi of rail lines following the Dallas area's most heavily 
traveled corridors. The first stage of construction calls for comple
tion of approximately 30 mi of rail lines by the end of 1997. The 
entire system is scheduled to be in operation by 2010 (Dallas Area Rapid 
Transit 1988). 

The Mobility 2000 Regional Transportation Plan developed by the North 
Central Texas Council of Governments calls for the establishment of 
commuter rail service between the Dallas and Fort Worth central business 
districts. This will include service over two lines utilizing former 
Rock Island and Missouri-Pacific rail lines (North Central Texas Council 
of Governments 1986). 

b. Taxi Service 

Privately operated taxi, shuttle, and limousine service is provided 
throughout the Dallas-Fort Worth Metroplex. In addition, the Fort Worth 
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c; •Jnterrelationshio with Other Electric Utilities 

The TU Electric system is part of the interconnected Electric Reliability 
Council. of Texas (ERCOT). ERCOT is one of nine regional councils that 
make up the North American Electric Reliability Council (NERC) .. ERCOT 
is comprised of20 municipalities, 49 cooperatives, 6 investor-owned 

>utilities, and l state agency. These systems operate 85% bf the 
<;electric 9el'lerating ..• capacity in Texas· and~erve approximately 200,000 

''·m12,c.13%:of the statji!(NERC.1987). · · ••• :'./··.··. · .. <· .. 

·.···:-.:>:;f:;.;:-.::-> ::,::~'.~-~i'"::;--:'-- ___ . :"-f''." ;·:~·--; ____ , .. ·· ·--· ' ' --;-,,·_-_ .. '-:~- ,,.! 

:·The ERCOTtransmi ssion system is directly. interconneeted with the trans- ·· 
ymission .system of the Southwest Power. Pool (SPP), another NERC Regio11al 

· . CounciJ (NERC 1987). . . .. . 

. cj, • Existing Network 

The TU.Electric system includes 23 generating stations, combining a mix 
of gas and lignite-fired, and diesel electric units for a total present 
capacity of approximately 19,000 MW (TU 1986> W~tson 1987) .. The ERCOT' 

. system, t() which TU Electric is interconnected, has approximately 44,000 
MW bf installed generating capability (NERC 1987). · 

· e, Planned Upgrades/Additions 
. . - ,. . ' 

New.generating capa~ity sched.uled for installation and ~onllection to the 
.~RCOT sy~tem .. during the periodJ987-1996 is appr(lximately 12,500 MW ... · 

·····>. ;This inc;ludes Si400 .MWof·.coal~f.iredcapacity, 2~800MW ofcombustion ..... . 
· •• t4r'birles1•and 4,800 ~w of.'nuclear generation.fERCQT meml)ers expect to 

:install ilp(lroximatelyl,30() c;trcuit•miles•of34~~kv·lines(luring the . · 
·next}O years (NERC 1987). · · · · · · 

.. ·. · •Pl ans are currently l>eing developed for expansion .of ERCOT to SPP inter, 
:connect ties with capacities of 100 to 600 MW.· completion dates are· · 
tentatlvely scheduled for 1989 to 1990 (NERC 1987)., 

......• TUEle~tri~ projects a total ·systemcapacity ~11creaseto approxi~atel; 
·~4~()00 MW:by 1997. · ERCOT forecasts an .·installed capacity increase to 

··;; :'.~l>Pr(lximate1y5~,ooo MW• by lg96;J997 .•(Watson 1987; NERC 198?l • . · 

• ·: :< ~:fu· Elect;J~ba~ plans for subst~~tt~; t~ansmi s~i :ri l ine 'Cimstr~ct i bn 
{r'!t pr'Qle~ts.;~J!Psl"ades, arid renovations between 1988 'arid 1997 {TU Plan >• ·•·.···.· 

c S- ~ -
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· .. Ttie Lon~ St.ar .Gas ~~.ts a•~ility ·divis,ioo· of .ENSERCK Corporation 
. •·· (Bryan ·t987). . EltSERClt.:.torponti<>• 4s a;diversified energy, engineering, 
. an~ c0nstr;11¢ti~'.cii!aPan~.;iRco~ated Under Texas •1 ilW in 1~2 •. · · . . 

Val~r.o Ener9t; ~ttt:·~~Qtt.·~~ a11W>lit~Y-11Wned c~ration.jncorpotated 
under the laws of•ttie· State <>f' Delaware.• · . :· · · ·. · ·. ·. · .·. · · . · . 

·Valera's 'natural. gas pipeline systems are•loca_te(primarily along the 
Texas Gulf C11a'st a11d .throughou~•soqtli Jexas and ex.tend westward to 
Pecos, Texas •. /The'c(!mpany,als0;jotntly'qwns arid operates'pipe1ines that 

. .extend f~ Wana;,,,I.exa$, t0c::tne Eqllas:'-fort Worth area and from Waha to 

. · .• San ~n,toni0,i(~~1~1; Ya1m;~~ 1987): · ·• .. · · ··· •.··•·•·· ·. · · · ....... · · ·. .·. · . 

. :: :.,·-
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Lone Star currently operates 32,000 mi of interconnected natural gas 
pipelines that transport and deliver gas to over·l.25 million customers 
in 600 Texas and Oklahoma cities •. Total transmission pipeline capacity 
is over 2;7 billion ft 3/d. Lone Star's existing pipelines in the vicin~ 
ity of the proposed site area ha11e a cumulative capacity of approximately· 
350 mill ion ftl/d (Bryan 1987). ·· .. · •.. · .. · 

e. Planned Future. Uoqrades/Addi tj ons · 
'-. - "-- . 

lone Star has eleven 11Tl<lerground gas storage pl"oJects in· depleted oil or. 
gas fields with a working capaCity of 65 .bill ipn ft 3 .•. A new storage 
area is presently under. construction near Bethel•;• Anderson County, Texas. 
This facility will have a working gas capacity of 3,& bill ion ft 3 by the 
end of 1989, with a planned .ultimate capacity of 10.S billion ft3 (Bryan 
1987). . 

3. Telecommunications 

a. OwnersMp 

Southwestern Bell Telephone Company is.the primary provider of telecommuni
cations services in the. vicinity of the proposed site. There are al so 
communication •lines belonging to CONTEL that serve the Waxahachie area. 

Southwestern. Bell Telepho~Eicompany .. (Southwester~ BellJ i~ one o~ the 
s.llC principal subsidiaries of•the Southwestern Bell Corporation;· · 

~--- « 

Southwestern Bell provides a variety of. telecommut1tcations serv'i<:es to .. 
customersin•Arkansas,Kansas,Missourii•Oklahoma1 andTexas (Bell 
)987). . . . 

Southwestern .Bell.currently serves thetowfls of Waxahachie, Midl othlan,. 
Red Oak, and Jnnjs•with digital .switch ser:vice'and. is scheduled to v. 

provide simtlar· service Jo Jtalyf•;Texas,:in' 1989.• 

c .. · • Interre lat i onshi p wit~ O~he~ Telecomriiur\ frat i {)n5 isysterns . 
--·:.;, ,:--•; -t -----,'<:-i:P.;.:c"-:_ • :.·:,: ,.-_.,-";;·_~-.,·_; ",': ·-- -"·<·._-:;L;;,:-:-~,-~_-;:.,_;, ____ J-<: ·;; __ ~'._-(}: 

··r)ns~fl'lcientvinforiiiiitJ~rii~on~errdri9•·system lntl!r'reJll.,tionshtps'was .•• 
• >avail able: fOt•.revieW~··•'S ;.v ' • .,. : \·.•·i·•·•: ••··>· .:\;·•,.;;>.••. : J.. '; ::.::,:::<••.: .. :. >. · ·> 

--'--iC" - - -
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AlSo, Southwestern Bell .is introducing a new technology in integrated 
services .digital. network (ISON); which will be available in the equipment 
and planned digital switches.· The technology al.lows simultaneous voice 
and data transmission over the same two~wirefacilities. 
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5.7.12 Cultural and Paleontological Resources 

5.7.12.1 Cultural Resources 

A. Cultural History and Scientific Basis 

Although the Paleo-Indians are considered to have been the first 
inhabitants of the project region during Late Pleistocene to Early 
Holocene times, there is little information available as to the date 
of their local occupation, life-style, or settlement patterns. Their 
presence is known from the rare finds of Clovis or Folsom projectile 
points. 

The Archaic Period (5000 B.C. - 800 A.O.) is also lacking in data. 
Although sites have been recorded for this general time period within 
the project vicinity, comprehensive research for the region does not 
exist at the present time, and there is only a poor understanding of 
the economy, settlement pattern, or social organization of these people. 
Much of what is known relates to stylistic elements of artifacts, which 
have enabled archaeologists to identify the Carrollton and successive 
Elam cultures. The diagnostic tools of the Carrollton focus are the 
Carrollton axe; Trinity-notched, Wheeler leaf, Edgewood, Wells, Martin
dale and Castroville projectile points; Waco net sinkers; and an assem
blage of gravers, scrapers, burins, and drills. Site types from the 
Archaic Period are found at the confluence of streams and rivers, where 
seasonal camps were established, and special activity sites also asso
ciated with waterways but focused on hunting, fishing, or other special
ized tasks. The Elam Period which follows appears to be a continuation 
of the Carrollton; there is an increase in the numbers of grinding 
stones and a trend towards smaller projectile points, including the 
Elam type. The Carrollton axe and Waco net sinker are phased out and 
there is an increase in the number of turtle back scraper forms (Brown 
1982; Raab et al. 1982a). 

The formative Late Prehistoric (Nee-American) stage seems to have been 
established, in the project area, by around 800 A.O. and continues until 
1600 A.O. Subsistence shifted to an agricultural base and more complex 
social systems developed. Introduction of the bow and arrow, ceramics, 
and cultigens was the principal indicator of the shift from the Archaic 
Period. The Southern Cult, a religious tradition, spreading from 
eastern Oklahoma to southwestern Arkansas and east Texas. Interregional 
trade became widespread and large mounds were constructed. Sites 
recorded in the project area appear to have belonged to the Wylie focus, 
possibly representing small satellite sites to the large classic Wylie 
sites that covered many acres. Wylie sites feature large pits often 
20 meters in diameter, and dense middens. Small sites are located at 
terrace margins, or are buried in the floodplains of creeks and may be 
small seasonal camps (Brown 1982; Raab et al. 1982a). 
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Development of the historically known,J;ribes, .the Hasinai Caddo 
Confederacy and the Wichita, has· not as yet been traced. · The northc 
east region has. two archaeoJogicaHy.estaliHshed historic cultures,· 
the Allen and the Glendora; .fiowever, .netther of these is documented as. 
being present in th~ project area. 0 •·•·• •. . ' • . . . . 

·The. fi r;~t. historic C,011"ta'cJ r;e~11rd~dl~ .~r~Jlably ~Y tfJ\Pfrench expl or~r, 
LaSalle, who reportedly r11ached the Middle<Tflnity. River during his·· .. •.·· 
expeditio11 of ·l~f!7:•,lfe was,'follo.tJe~ ~be!ween 1690 arid Hl6 by Spanish .. 

. ·.. ; . expedi !i.~~..:·¥:~Ill.~~·~P~~J~f,P;l)tsl!~~$ltiiwl~~$sf~~~~c: Ii!~~~ ,w,s .. ;ma inly · · 
· · . mHi ~ar.)'.': and r-tl,g1oUs;W:.!,th tJl,e ~ ~e.tt,J~"!l!nt;.Pjltter11 de,te.rnn ne~ . by ~he 
. .. Span is~ effgrt.to '4e:fen~ !~s;2,ten:it()l'.l.es,-:;,;~r;ound,,l?~O; ;Euro-Amer1can .... 

. hunters .and .trappers entered.,the a.r;eil;.1~ut s~tlement dJd ni;it begin .. 
· .• until around )840 ~cause .ofollgoi;ng •. disputes between Jexas. and Mexi(;o. 

Detai.ls of. t.he.:eai;:l.Y. ·settlement., patterns l>Y various .. ethnic, groups or 
economic developrtiellt ar~ 'generally 1 acldng. ~From 1840 to 1870,, there 
was a shift froni whaCwas essentially a frontier society to one based 
on the production.of;cotton. Tenant fjlrmers.growing this.cash crop 

. increased throughout• the. period from .1870. to' 1940; with populations in 
the rural col)lrpunitjes~pr',obably reaching the tr. highest. populations 

·during this t~ni!!'Petiod';;; fflie,boo111·Pertoq for .the sinall towns and 
. settlements was:: fr~ around '{890 .to .. the early U~ZOs,· , DeveJopment .· · .. 
.. was .spurred byJhe' ex11~'!<ffn,g \~ailroalf system ~nd !>Y j .~ealt~y cotton . 
. market. .Eil.1.is County.;,,became;thfi largest cot~orL 11rod.ucer in: the. J)ati on 
with Waxahachie as.the .. cotti>ll gim1iilg.and m<1rketing,center •. ·· Ennis saw.· 
a great deal of ,gro~h>"'1hen it beciuiie.the headquarters of the.railroad 

·{Hardy, ~!'.~• a,lld,Mo9re'{985a,,'. W~S~).l; i ··• .· ... · .. · .. ... . . .. . . .. .· 

·. · Aft~r tlie,.~(~f.J :w~t,:~on~truC:tt0;;::''~r,;~~~:r:~ij't~~d :op~m!d :ti[> ~arkets to . 
the north ,and east' for cotton and cattle?and also brought in new . 
settlers, doubling, the.population b(;!tween 1!190:aM 1900. · The' result 
was. an ·increase.Jn ithe.:numbers :of.. small' .fami ly,.•;Jarins.;and. tenant, farms, 

. many H,cated in inaY'gjri,~lfagj'i,cunural '.1 an~~.:.:;J;i>t~oi!,1~r<J~U,~tion bOomed .•·. · 
and by)900 c;ottc;m.g1ps.we!!·to. 1>~.~~11n<i Jn al!Dos~·every. small. town •.. · ··· 
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B. Known National Register Sites/Sacred Sites 

No currently listed National Register sites are located within the 
facilities boundaries of the proposed Texas SSC site. National Regis
ter sites are located in Waxahachie and Ennis. Some of the archaeolo
gical sites recorded during field reconnaissance procedures require 
additional evaluation to determine if they are eligible for the National 
Register. 

Based on site reconnaissance and archival study conducted by the State 
Historic Preservation Officer, no Native American sacred sites have 
been recorded in the study area (State of Texas 1988). Burial sites, 
however, have been located during field study. The Texas Indian 
Commission along with the chairmen of the Caddo and Wichita tribes 
have stated that to the best of their knowledge, no Native American 
sacred sites are recorded in Ellis County (State of Texas 1988). 

C. Previously Recorded Sites and Research in the Project Area 

Approximately 30 minor archaeological investigations have been comple
ted in Ellis County. These studies were undertaken in relation to 
channel and floodway improvement work of the Soil Conservation Service 
(SCS) and roadway construction by the DOHPT. No sites were identified 
during these studies. The Texas Archaeological Salvage Project conduc
ted archaeological studies before the construction of Lake Bardwell. 
Fifteen sites were located and designated 41 EL2 through 41 EL16. At 
least six of the sites were affiliated with the Archaic Period, some 
of which also contained Late Prehistoric Period materials (Shafer 
1964). Several of these sites are near the proposed SSC site and are 
listed on Table 5.7.12-1. 

Archaeological studies (Raab et al. 1982a) were undertaken pertaining 
to the construction of Lake Lakeview, a Corps of Engineers reservoir 
located principally in Dallas County but involving portions of Ellis 
County. Seventeen prehistoric sites and 25 historic sites were loca
ted. Five prehistoric sites belonging to the Archaic and Nee-American 
stages were evaluated as significant. Eleven historic sites, identi
fied with the Antebellum Period, the Civil War and Reconstruction 
Period, and the Late Victorian Period, were determined to be eligible 
for the National Register. 

A similar study (Raab et al. 1982b) was conducted pertaining to 
construction of the Richland Creek reservoir located in Navarro and 
Freestone counties approximately 55 mi southeast of the proposed SSC 
project area. A total of 447 archaeological sites were recorded 
representing the Middle and Late Archaic and Late Prehistoric stages. 
A total of 488 historic sites were recorded, including dwellings, 
barns, bridges, wells, and cemeteries. A total of 77 sites within 
project impact areas were considered significant. 
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.·Property, .. 

Table 5.7.12~1 

cuLTURAL REsouRcEs R~coROE:o w1ra1N THE V1ciN1rv · 
OF THE PROPOSED TEXAS. SSC SITE. • 

Chronological/•· 
: Cultural Period.· .- ,,"' .,_,- ,__ - ----

Description · 

-~~· ~ ... 

· 4f[fz·•·, ..• ;;•: 1ur1k'~JwkPr~hlsiori6 · · ... 'opkn~~site> · 
41EL4 /•Unknown PrehiSforic · ·. Open.:campsite .·. ·. ·. 
41EL5 .. . · ''ArchiliC' . ·.· ; Midden a.nd campsite . 
41EL6 Late Prehistoric Campsite; burials · 
41EL7 Archaic; LatePrehis. Campsite 
41EL8 ·Unknown Prehistoric Open campsite 
41EL9 Unknown Prehistoric Open campsite 
41EL10 ' Unknown PrehiStoric Open campsite 
41Elll 'Archaic; Late Prehis. Campsite; burials 
41EL12 Archaic .. ·. Campsite ..... · 
41EL13 Unknown Prehistoric Open campsite 
41EL14 · ·Unknown Prehistoric . Midden, campsite · 
41EL15 ·Archaic. ·.· .. ·• Open campsite 

· 41EL16. Unknown PrehiStoric · Open campsite 
· 41EL21 Archaic; L11te Prehis. Midden: campsite 
· 41EL23 . · . Unknown Prehistor.tc ... . Midden, campsite .·. 
41El24 ·· · .. ·dlnknown Prehistoric . ·.. Op!!n campsite . /•., 

· House (EM34Z)• i'''ta\ 1890 • •• '•:' · •Farmhouse · · : .· ·.·· 
· • .House N of Bell• ·ca. 1890 " ;· > '· .·. ~·:;;f!"l't'9~~}~-~£·:'('?t';: A• . : 

< Chapel cemetery · · · :;. · ·' 
Farmstead N of ca. 1090 fal'l!I; fr'anie house,< 

Rockett. •·outbuildings, 2~ ·•· 
. . . . room. !Jab le<l holne ·. 

1988 historie: 1850~1935 , . Yar19.u.s historiF •. · ...•.. · 
· propertf es oft • ·· · ··· ·structures assi>cjated ·· 

· Waxahachie·· ·.,. : · ··.·· · · with d!!Yl!lopment· 
House N llf c' ~a 1910 '47tenantfra111e · ··· ···· 

·. > Palmer ' •• ·· .... ·. .. . · .. · · • . . •'house < . > .••· 

·· . •: Hi storl<r resources 1.S50:cl 93S "Res .. idences; coliliierp i. al 
.. of.f>alnier >;• ,·, •' . ' •·' :· pr()Pertles >>.:} ; ..... . 

.. [ .• . i · ·;s .• r:~i~·~~~~~~t~~;;i~,:;~i~,~~~~~ .{ .. r y::~'~: .; .·/?sf ~:~·s,.!?£!~·.~!:i ~~!!"{ ··· ;1c: •. : , ...• ; • , .. 
';..'1300 :historic/cl ""1935iL;·~f·::Ji '·· ... · · ·:· •Various 11.i stortc. ~ .·~.: ;,\ 

/;ljiJ!c/-J;}_~-'(__ i>C:}J;_-0~;5-;):'" ·; -- ~i':~·J_;;-?;iZ);t~/;i'SJ:f; :;-;;_;if:-// ~~ • • '..- -"'~ "'~N C:f'i J< "' ~ ' 
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Historical resources irt the ru~aLsetting (If tjie.project vkinity are 
represented by a variety of historical structures. · ltistork farmsteads 
datiAg f.r0111 l8SO .tq 1935 .are prese,itt withill<#Jeproject vidl\ity and ~.Y 
contain a variety of stru:c~1 ·tyi)e$ such··as;s~ngle ,Or.4'>00le pen 1<09 · 
cabfos; L..-.pl~ ~ i,..p1,an frail!! ~s;:and ~IJtblitldings. Other rural 

·. histhrical.iewas )llGliideJilii(i'.:l9tJI or ear1}l tllth,..~nt!Ary cotton gins 
and l.eighi@statjoilS+~rlJ io~ an~~;f:lluicliieS,: .£enieter:ie5 •.. and . 

•·.. !~ii!jft~i°S:=~t!ri1'~it~!~l~f~~~s~rt1 . 
. . ·.central .sectfons of•th:a;prcoject1:viCinity •tsl:attfof:.rexas71988) ... His tori~ .. 
. ·. cal resGU.n;ei;. .in Ill'.* sett.illg$ are ais.O present• 4n ·we. jN'Oj&t Yicinity, 

specificall.Y :Wa"~ie,. Di~ls~:.a¢.~oalmer~ r !;• .. . .. ·.· •.. ·.· .. ·. ·. 

· E. . Unknown oof Pot§#ta! 'ResGu~s• 
Intensive survey~ of ;t~{propo~ed ssc 'p~ciject ar;a liave not been under- • 

· taken. Relatively .little of the surrounding are·a has been systematically 
studiea •. lt ,c&g b,e e,icpect.ed, ho.We'ter,. that.w!Wt.o.usly. unreairded pre-

. ·· M stork ,a,r9biet1J'oti~l :S~t~s·will.~ loj;:aqld~\ :~ltPWJgh '.IJll!rh,ap.s not as .. 
. · freqtieatlyu wittii.t,tlie'ie.&er\iDir'stud}t arwliteiiti.Onep abOve.. . . 

' " ,, -, -,- - -'-":' , - - - ' - < - -- ·' -, -' -- « 
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·B. Known Paleontological Localities 

A 1964 survey of Lake Bardwell (Slaughter and Thurmond 1965) is the only· 
systematic paleontological survey conducted in Ellis .County. Other· 
paleontological sites. that have been identified have resulted from 
chance encounters during, for example, gravel and quarry operations, 
Two Ellis County finds, cataloged in the collection of the University of 
Texas, Department of Vertbebrate Paleontology, including )I' bi son •ankle 

· bone and a mammoth wrist bol)e. located a 1 ong Pleistocene stream terraces 
of tributaries of the Trinity River; · · · 

The Slruler Museum of Paleontology, Southern M~thCldist·Universi~;, has 
recorded a· number of Ell is ·County ·localities from which fossil shark 
teeth were obtained from the Cretaceous Austin chalk/Taylor 111arl. The 
Shuler collection also contains a skeleton of the Cretaceous fish· 
Pachyrhizodus from the Midlothian limestone (Austin chalk/Eagle Ford 
group .contact). · 

The systematic paleontological survey in Ellis County was conducted in 
1964 by the Shuler Museum before the building of .Lake Bardwell by the 
Army Corps of Engineers (Slaughter and Thurmond 1965). The objectives 
of the survey were to map Quaternary .deposits. of Waxahachie Creek ·and to 
prospect natural terra.ce exposures for recovery of Cretaceous and 
Quaternary vertebrate and molluscan fossils~ .From bedrock deposits, 
researchers recovered the 1 ower jaw of a marine reptile· (mosasaurh two 
species.of teolostfishes, andseven species·.Of elasmobranch,fishes, . 

· Jhe ;presence of the ·pelecypods. Was noted,> FJoodplain terraces were·. <1,1 SO• 
examined alon!J Big Mustang Creek:. Jhese ,Pleistocene sedi111ents produc~d 

·" numerous'monuscan species. <.Only fragmentary identl fiable'.vertebrate ·•.· 
fossils were found, including a fragment.of a leilpard•frog mandible'and . 
a mammoth tooth. · · . . · . r. ... 

c; Characterization ~al~o~tol ogica 1 Potential 

lt .. could be expe~ted thatpaleoittologtcai··•.r;sou~cesdarepresent i~ [11is 
. County formations of the Pleistocene and recent:epoC:hs, particularly . • .. 
along stream terraces. · The Ji kel ihood of significant land~dwel ling or• 
marine vertebrate pal eontol ogical .finds in the plder Austin chalk and 
Taylor marl ·(Cretaceous} H not very great. It is' more· 1 ikely .. that: . ·,· · · 

· • .> • scattered.c~retaceo\Js marine creatures (molluscs• clams., shar:k Jeeth, · • ·•··. 

···· · ·. ;;,~\ : .. Jir~e.~> .. ~~~~1.~::.~:~~g:.~°'~~rt~d, .c J~s1~~~ .~~,:~!~.~~~·l.~~~~·:;J .. .,.,o;x .. ; · · · . · · 
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5.7.13 Scenic and Visual Resources 

5.7.13.l Visual Character of the Region 

The proposed SSC site is located in the Western Gulf Coast section of 
the Coastal Plain physiographic province (Fenneman 1931), an area 
typically low in topographic relief, with altitudes generally less than 
500 ft. Flat to rolling lands are broken by several low, west-facing 
escarpments. Less than 80 mi to the west and southwest, respectively, 
lie the Osage Plains section of the central lowlands and the central 
Texas sections of the high plains. These areas and the Western Gulf 
Coast section are similar in being nearly featureless, topographically. 
The nearest area of any significant relief is the Ouachita Province 150 
mi to the northeast. This region is a lowland surmounted by long, 
narrow, even-topped mountain ridges. 

The region includes parts of Louisiana, Arkansas, the southern margin 
of Oklahoma, and much of Texas. Native vegetation varies from broadleaf 
deciduous forests, grading to mixed deciduous needleleaf evergreen 
forests along the eastern edge of the region, to grasslands along the 
coast and prairies to the west. Today, grasslands are dominated by 
croplands and pasture, and trees are mostly confined to the valleys along 
drainages. 

The region is along the western margin of a broad area of the United 
States characterized by a humid-subtropical climate (White 1979). Condit
ions get progressively more arid to the west and southwest, reflected in 
the distribution of vegetation noted. There are a great many lakes and 
reservoirs in the central, northern, and eastern portions of the region, 
with several major rivers, including the Sabine and the Trinity rivers. 

There are four major population centers in the region, these being Dallas 
Fort Worth, Houston, Austin, and San Antonio. However, the region is 
generally a lightly populated agricultural area. 

5.7.13.2 Visual Character of the Site 

A. Topography 

As is the case generally with the region, topography is gently rolling 
to nearly flat, and is essentially featureless. The site slopes to the 
southeast, elevations within the collider ring ranging from just over 
800 ft near the northwest quadrant, to 360 ft where Waxahachie and Onion 
creeks cross the southeast quadrant. Local relief on the flatter por
tions of the prairie is slight, generally 40 to 50 ft across 1 to 2 mi. 
However, along Waxahachie Creek, the streambed is 80 to 120 ft below the 
adjacent prairie surface. Along the northwest quadrant near this 
stream, the terrain is noticeably dissected and hilly. The White Rock 
escarpment west of the site, rising to 840 ft, is the only locally 
prominent feature in the surrounding prairies. 
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Pastures and croplands dominate nearly all of the lands enclosed by the 
collider ring, extensive flat to rolling fields being broken with occas
io~al woodlots, small parks, and riparian areas. The lands along 
Waxahachie Creek in the vicinity of the northwestern quadrant, and along 
the White Rock escarpment, are distinguished by heavily wooded hills and 
valleys, along with pastures and croplands. Creek bottoms along the 
western portion of the site present red oak, pecan, green ash, American 
elm, and eastern red cedar. Along the east side, creek bottoms support 
mesquite, sugarberry, cedar, and elm. 

C. Water Features 

The main drainages in the area are Waxahachie, Big Onion, Chambers, 
and Red Oak creeks. Waxahachie, Mustang (tributary to Waxahachie 
Creek), and Red Oak creeks all have reaches with water flowing all or 
most of the year. However, most of the area creeks and streams are 
intermittent or ephemeral. None are visible unless viewed close-up. 
The principal lakes in the area are Lake Waxahachie and Lake Bardwell. 
Both are man-made, serving for flood control, water supply, and 
rec re at ion. 

0. Cultural Modifications 

The site vicinity is best described as agricultural in character. The 
proposed s.ite encloses land that primarily is extensively flat to 
rolling pastures and croplands, with occasional woodlots and fencerows. 
Sparsely distributed farm houses and rural residences are common beyond 
the outskirts of the several small communities in and around the 
collider ring. All but one of the proposed SSC facilities not in 
fee simple areas would be fo rural/agricultural lands. Subdivisions 
occur only along the northern part of the collider ring, specifically 
near F3. 

E. Viewshed Definition 

Within the collider ring, views tend to be distant, not being defined by 
the flat to rolling topography so much as by woodlots, fencerows, and 
riparian vegetation. Because of the expanse of cultivated fields and 
pastures, the tree-lined skyline appears distant and low in profile. 
Occasionally the horizon is nothing more than the subtle swell of pas
tures or fields. In sum, the landscape is best described as horizontal, 
unenclosed, and panoramic. Except within communities or near areas of 
commercial and industrial development, vertical relief is afforded only 
by occasional woodlands and agricultural structures. Views tend to be 
enclosed along the western part of the collider ring near major drain
ages. Riparian vegetation and topographic relief is more pronounced 
here; views are characteristically confined to the foreground. 
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A. Travel Routes 
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There are ~h;e~.major trarisportation routes in the site vicinity: Inter. 
state Highway 35E, .Interstate H.ighway 45.; andU.S. Route 287. The first 
passes north-south through Waxahachie 111.the.center o(the ring. Inter· 

.·state 45 p~~~es·ti> tn~ east of th~cpr,c)posed sJte. area. u~s; Route 287 
crossesJhe middle of~thi!7site'n0:rthwest,.cSouthf.!~st: .··•Secondary· transpor-
tation iout~s ·are th.e maflY·Foiiri:tf r~ads. '<•·· . ·. .. .. . . . 

· Visual sen;ltivity iO the prqJect vicinity rel at.ive to road-based views 
Is generally low .• There are ri0Jor111~Hy desjgnated scenic highways or 

·· roads near the site~ About 30 mi to the south of Waxahachie, there are 
several routes·shown on state road maps as being scenic (informal design-· 
at ion): State Highway .171 from Covington .to Hubbard; State Highway 31 
from Hubbard to Jriility River; an~Routes 67 and 933 near Lake Whitney 
(H.M. Gousha Cq. Texas road map),· Although some of the.public may be 
highly sensitive to impacts. on views from these. routes, the project would 
not be visible• from these roads. · · 

seglllentsof•roads near to and serving subdivis'ions,primarily serving 
other destinations.are considered mode.rately sensitive.·· ... One subdi.vi sion 
is near the proposed site for F3.. In addition, State Highway 34 crosses 
Lake Bard'l(ep, which is .consi~ered.to be )ighly sensitive because of the 

-rec re at ion Jae i li ti es •th.~re, . The•stretch cross }ng •t~e la~e w.ou l d be· 
considered .moderately sensitive J>ecause itfS• a primary access route to 

·the lake; it _woilld be .within two;miles.offacil ty F6 .. 

B • Publ it Use ~feas· 
. Apar~ f~om lake Bar4weli1ther~'are. no desjgnated ;treas ... of.aesthetic, 

recreation.al, cultural>•or SCieiltjfh; Sfgi\ffitanCe from Whlfh project 
.. facilities wo.uld .be v1sHfle.Jake• Bardwell is within 2,00Ct.ft of F6 and 
•··.the impac_t (ln·vi.ews jri!the .direction of this facility•need to be con

sidered .. · ·Th is•;J a~e'flas f51!1i Pf•sliof'~line; t-lve boat launches; and 'six 
.·public parks; two.of;•w!fich',have~ cawp siJe~~. Tlf~ retrt;!ation opportun- . 

...•. · .. ities·<1t tak.e.Barclwelli~t1f·l>.r9b,ablj' r~gforyally .•. important;-being. rel.at i ve-. 
· • .. Jy close ;fo)tax.11hathie; ;; btner Jakllos· are comparative J y dfstant.. . Most. in· 
.. tlie regj~n , .. are'.Jlorth, of ;Diillas .. '.and forttWorth,\,Jn the .•. oppos tng .· .direc-.. 

.... · .. ····. . ..• · .. 1ton;_Ja~e\W_h.Jtue,Ykis'~~~11~·i~J~111iX•.tg.'"'tlfe s1JuJq~st(s'i.x'~cre11tiqn •. areas . 
··•······. < ';~Jtll •<;i1111Psj·tt:!.sl;~9d]ff !11,~rr9 J-\:tJls J:.l;a~e.Js•)atjoµtr·J.!l mf toc\tlie .. s911th ... · l three·. · ·. 'f. ·· ..... fr ; ~. ·:;5~tf·~~~,1~~~;~f §~~it~~~i(~,~~~;·t~~1;~;~·~·~~~·~~~·1;~~f ~~{~!,·:i"~-f[t~·;~~·2~;~:~i.;.,~~····0(~· ..... 

..• ? ·• . • • -The'<.balaj'\ce <lf \J5,.\!bl,(l\!;US!i';;fr.eas•":consi dered;senii.i t~ ve\i ncl11d~; (.)j'\e 's(Jb••· • • 
... ····; • .•·· · · 1 t:~111J~I!>°11\f;;i~~~ta.t·~tl!~~ li.r~~t!f ~nMi!4·ir~as:~:~\lg;il'i;c;lf 111;Ch'\'iln5'~;i:~.l!l~t~ry :: •· ·· · 

·.• ··· · ,.,, o!:P9tJ!~;~bove:.t:~rf ac1htt·:f~;·rs.Pr\lPQ:S!\~ Jo.:~~· ~:it~d adJa<;entsto •Several·· " .•. JB~. , '· . residences .. tqat, wo11ldi be .~c!luir.ed 'in. fee.:simpl1!.:estate. , However, ·there 
<'. - •' .;, 't1':;1: is .a·subdi11i&1-1urtz-40QO:•ft:':t'o.:the; north "1aild'vielfs from tnere<tiould ; > 

.,,........ .~·;_:o:.-·i~ct11d~gt}1~~,f~!~'1'.fi~i9l~~i{~-~'P'I·~:i1t;~~-,~i~:f,~i~•!ld•'.~$;tt()~ld'~e'.w~t"!n~,zs·.· · ·· ··· ···· c J.tolh50:m1 oi··,r;llral: .. r~s1~11tJ-al;ar&Cis"·';"facrli;ty.,El0·•···•1s l;'OOO:.,ft.frqw····.1·• 

:~••. i.::·i~J~f~\;i~g.~i~iir~e~Y'i'.~a;;~.Uff~)ll~!i~fiF~~f(:;;;~.~~~·l!~!!;:,a~~~~.:s-~-j~·d·•• wo~&~2J:•>' .•.. 
•ii:._. >·, . .3APPs1221~J62 ••. ..:·p ·:-.:.c: • . ··t.:'_ .•• oE1s'vMllffle tv··Al>l>eri<fil<1·· 

:.;-.:r.;,.,:t-t~"·~fc/t:tht±~:;/' ,;:.:·:'::F~_::~~ ·.:;-~~'-l. _____ ,,;---" :;1 ·:;:\:J~ .- _ ., --,-__ ,,:-·:/· --- ---_,,,;_._,.. -- ·- ---- ,.,_ 
- - - ---/.:->-;x; >' s~~, -;--:----",- ': -· v-- - -~ -L-"-----01° - - - 1-,_- ___ -

-'- -,-~,;~<;:-:<:~---<· - _, ~:::? ,,"--. -: --' '-"," <- ___ ,_ ·,;:-,:--' ; --~-- ->;:,~~·":,'/' --' .-,, --;:;,:;_/'.- - ,-,_: ._>;( -"-':,:: :·-
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_dwS, Plans, Policies, and Regulations 

fnere are no laws, plans, policies, or regulations that indicate a sensi
tivity for scenic or visual resource protection in the site vicinity. 
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