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Bear Creek Valley in the vicinity of the U. S. Department of Energy Y-12 Plant is underlain 
by Middle to Late Cambrian strata of the Conasauga Group. The group consists of 
interbedded limestones, shales, mudstones, and siltstones, and it can be divided into six 
discrete formations. Bear Creek Valley is bordered on the north by Pine Ridge, which is 
underlain by sandstones, siltstones, and shales of the Rome Formation, and on the south 
by Chestnut Ridge, which is underlain by dolostones of the Knox Group. 

Subsurface-controlled geological maps illustrating stratigraphic data and formational 
contacts for the formations within the Conasauga Group have been prepared for the Y-12 
Plant vicinity and selected areas in Bear Creek Valley westward from the plant. The maps 
are consistent with all available surface and subsurface data for areas where sufficient data 
exist to make map construction feasible. 
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1. I N T R O D U C T I O N 

A scries of geological maps and companion structural cross sections were constructed for 
selected portions of Bear Creek Valley in the vicinity of the U. S. Department of Energy Y-
12 Plant. The geological maps were prepared in support of environmental assessment and 
remediation activities at that facility. Because of the important part that bedrock geology 
and subsurface features play in controlling groundwater movement, accurate geological 
maps are essential to the interpretation of subsurface hydrological data and to the planning 
and implementation of remediation efforts. 

1.1 Purpose and Background 

The purpose of this report is to present structural cross sections and bedrock geological 
maps for the Y-12 Plant vicinity and selected areas of Bear Creek Valley where sufficient 
subsurface data exist for detailed map interpretation. Previous geological maps of the area, 
or selected portions thereof, had been prepared by McMaster (1963; see Fig. 1), Law 
Engineering (1975; 1983), and Hoos and Bailey (1986). With the exception of a 
geological map for a section of Bear Creek Valley referred to as the Exxon Nuclear Site 
(Law Engineering 1975) and die summary-scale map for all of Bear Creek Valley, earlier 
maps were based on surface observations. Because of pervasive weathering of bedrock 
and the scarcity of outcrops, such maps were generalized and unable to delineate the 
detailed stratigraphy of the major rock units or to precisely locate formational contacts. In 
an attempt to more precisely determine bedrock geology in selected areas of Bear Creek 
Valley, the geological maps and cross sections presented in this report were prepared. 
Subsurface data obtained from core holes and geophysical logs from deep boreholes were 
used to further constrain and enhance bedrock geological interpretations made solely from 
surface data. 

1.2 Location 

The study area is illustrated in Fig. 2. The area is located on the U. S. Department of 
Energy Oak Ridge Reservation, within Bear Creek Valley and the immediately adjacent 
portions of Pine Ridge to the north and Chestnut Ridge to the south. It is approximately 10 
miles long and 1 mile wide. Within the study area, nine contiguous, approximately 
rectangular areas (see Fig. 2) have been defined in a previous summary of well boring 
information for Bear Creek Valley (Haase, Gillis, and King 1987b). Of the nine areas 
shown in Fig. 2, geological maps were prepared for the five crosshatched areas where 
there were sufficient subsurface data. Rectangles 2 through 4 include the Y-12 Plant, S3 
Ponds, and Y-12 Burial Grounds localities. Rectangle 7 includes the Gum Branch Road . 
locality, and rectangle 8 includes the Exxon Nuclear Site. 

2. CONSTRUCTION OF GEOLOGICAL MAPS AND CROSS SECTIONS 

2.1 Selection of Base Maps 

A previously compiled, nine-map series of borehole location maps (Haase, Gillis, and 
King 1987b) was used as a base for construction of the various geological maps and cross 



Fig. 1. Generalized geological map of the U. S. Department of Energy Oak Ridge Reservation (after McMaster 
1963). Major stratigraphic units and thrust faults are illustrated. The study area is within the Conasauga 
Group outcrop belt containing the Y-12 Plant. 
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Fig. 2. Map illustrating the Bear Creek Valley study area. Areas outlined delineate regions for which Borehole 
Location Maps have been prepared (Haase, Gillis, and King 1987b), and crosshatehed areas denote 
regions for which subsurface-controlled geological maps have been prepared (this report). 
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sections (Fig. 2). To enhance the readability of the geological information presented, only 
names of boreholes used to construct cross sections remain on the maps. To avoid 
confusion, each geological map is numbered the same as the corresponding borehole 
location map. Thus, the geological maps comprise a five-map series that are numbered, 
from east to west, sheets 2, 3,4, 7, and 8 (see pocket on rear cover of this report). The 
area covered by each of the five geological maps is shown in Fig. 2. Cross sections are 
designated A-A' through E-E' (Figs. 3 through 7), which correspond to section lines on 
companion geological maps. Also, the title of each cross section contains the name of the 
nearest prominent cultural or geographical feature. For example, the cross section entitled 
Scarboro Road corresponds to section line A-A' located on Geological Map 2. 

2.2 Data Sources 
Multiple data sources were used to construct the geological maps and cross sections. 
Primary geological and geophysical subsurface data were obtained directly from a series of 
deep core holes (GW-128 through GW-140) drilled throughout Bear Creek Valley during 
the summer and fall of 1985. These data serve as the basis for most of the cross sections. 
Drilling and construction details for these core holes are summarized in Haase, Gillis, and 
King (1987a), and the geological data obtained from them are treated in detail in Haase, 
King, and Baxter (1987). 
Previous site-specific geological and hydrological investigations also provided subsurface 
control data for cross section construction. Tlie Exxon Nuclear Site Report (Law 
Engineering 1975) contains stratigraphic and structural information pertaining to the area 
covered by Map 8. The LL/HAZ-series core holes in the Gum Branch Road area (Map 7) 
and several of die BC-series core holes in the Exxon Nuclear Site area (Map 8) provided 
stratigraphic data summarized in Haase (1987). Hydrogeological studies conducted by 
Geraghty and Miller (1986) provided subsurface information pertaining to the Y-12 Burial 
Grounds (Map 4) and S3 Ponds (Map 3) areas. These and other borehole data are also 
summarized in Haase, Gillis and King (1987b). 

2.3 Structural Cross Sections 
Cross sections were positioned perpendicular to geological strike so as to encounter true 
dips and thicknesses of stratigraphic units (Figs. 3 through 7). The trend of the Pine Ridge 
crest, which is underlain by die erosion-resistant Rome Formation, was used to determine 
strike. To verify this strike locally, one or more three-point planar solutions were derived 
wherever sufficient subsurface information existed. Boreholes were then projected along 
strike to section lines and were plotted, utilizing borehole deviation data where available. 

The depths below ground surface of stratigraphic contacts were determined from analysis 
and interpretation of geophysical logs, drill cores, and existing geological records. This 
information is summarized in Table 1 and in Haase, Gillis and King (1987b). To 
consistently identify these contacts in core holes GW-128 through GW-140, geophysical 
logs were correlated with drill core. The basis for determining these contacts is discussed 
by Haase, King, and Baxter (1987). Formational contacts were subsequently plotted and 
extended between adjacent boreholes comprising a section line. The known attitude of 
these contacts constrained the attitude of contacts nor penetrated by more than one borehole 
in a particular area. 
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Table 1. Downhole depths of stratigraphic-contact intersections for Bear Creek Valley core 
holes and boreholes used to construct geological maps and cross sections (Haase, Gillis, 
and King 1987). All values given are measured in feet below ground surface. 

Boring RMa PV RT RG MR NL M Y CR 

1033 - - - - b - - -

1043 - - - - b - - -

1044 - - - - - - b -

BC-3 - - - - 223 b - -

BC-6 - - - 253 b - - -

BC-7 - - 237 115 b - - -

BC-8 - 180 58 b - - - -

BC-9 b - - - - - -

BC-10 263 b - - - - - -

BC-11 180 b - - - - - -

CH-157 - - - - - - - b 
GW-71 - - - - - b - -

GW-111 - - - - - 245 b -

GW-116 - - - - - b - -

GW117 - - - - - 100 b -

GW-118 - - - - - 158 b -

GW-119 - - - - - 100 b -

GW-123 - - - - - 62 b -

GW-128 847 469 304 136 b - - -

GW-129 - - 908 791 269 b - -

GW-130 - - - - 1051 442 b -

GW-131 - - - - - - 586 b 
GW-132 638 257 101 b - - - -

GW-133 - - 570 448 b - - -

GW-134 - - - - 708 113 b -

GW-135 - - - - - 1260 690 b 
GW-136 - - - - 594 b - -

GW-137 - - - 910 314 b -

GW-138 - - - - - 1013 435 b 
GW-139 - - - 846 483 b - -

GW-140 - - - - - 1056 485 b 
GW-164 197 b - - - - - -

LL/HAZ-13 - 98 b - - - - -

LL/HAZ-14 - - - 205 b - - -

LL/HAZ-15 - - - - 94 b - -

a Abbreviations: RM - Rome; PV - Pumpkin Valley; RT - Rutledge; RG - Rogersville; 
M R - Maiyville; NL - Nolichucky; M Y - Maynardville; CR - Copper Ridge. 

b Collared in this formation. Where no other entry occurs, the boring is entirely within the 
formation indicated and does not intersect a stratigraphic contact. 



OftNL-OWC 
SCARBORO ROAD AREA CROSS SECTION 

ALONG GRID LINE E64.500 

Fig. 3. Structural cross section in the Scarboro Road area (area 2 in Fig. 2). Traces of core holes GW-128 
through GW-131 and CH-157 are projected onto the line of section. 



ORNL-DWa SS-181M 

S3 POND AREA CROSS SECTION 
ALONG GRID LINE E52,500 

Fig. 4. Structural cross section in the S3 Ponds area (area 3 in Fig. 2). Traces of core holes GW-132 through 
GW-135 and borehole GW-123 are projected onto the line of section. 
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2.4 Geological Maps 

To construct map outcrop patterns of formational contacts within the study area, subsurface 
contacts penetrated by core holes were extrapolated to the surface along cross section lines. 
From these control points, contacts were extended laterally, utilizing (1) known 
topographic expressions of the various formations, (2) rules governing the geometric 
configuration of the intersecting sloping terrain and dipping strata, and (3) methods for 
predicting outcrop patterns as described by Ragan (1973). 

To construct the bedrock geological maps, structural contour lines drawn on the dipping 
strata were supeiposed on topographic contour lines using a common datum and equal 
contour interval. Each intersection of a structural contour with its corresponding 
topographic contour represents an outcrop point. By joining successive outcrop points, the 
positions of stratigraphic contacts were established. Stratigraphic contacts were not, 
however, projected into areas in which little or no subsurface control exists. 

2.5 Cross-Strike Faults 
Tear faults in the structural block containing Bear Creek Valley and adjacent ridges were 
inferred from abrupt offsets or changes in the strike of Pine Ridge. The fault traces 
illustrated on the geological maps represent the approximate locations of faults whose 
offsets were accompanied by discontinuities in expected outcrop patterns of the various 
stratigraphic units or by anomalies in subsurface data. Other tear faults can be inferred, as 
there are a number of prominent ridge-crest offsets and linear erosional trends throughout 
Bear Creek Valley. Becasue of the lack of subsurface geological data in the vicinity of such 
features, however, they are not indicated on the geological maps. 

The nature of these tear faults is not known in detail. They appear to be approximately 
north-striking, high-angle, cross-strike faults that die out within the floor of Bear Creek 
Valley before reaching Chestnut Ridge. Displacement direction along the faults is complex, 
and maximum offset appears to be no more than several tens to a few hundreds of feet. 
Similar features have been noted on the leading edge of the Copper Creek thrust sheet 
(Haase, Zucker, and Stow 1985) that occurs to the south of the study area. 

3. GEOLOGY OF THE STUDY AREA 

3.1 Geological Setting 
Bear Creek Valley is located on the leading edge of the White Oak Mountain thrust sheet 
(Fig. 1), which is in the Valley and Ridge Province of the Appalachian Orogenic Belt. The 
bedrock stratigraphy of the valley and adjacent ridges consists of sediments of Cambrian 
through Ordovician age. The stratigraphic units, from oldest to youngest, are the Early 
Cambrian Rome Formation, Middle and Late Cambrian Conasauga Group, and the Late 
Cambrian and Early Ordovician Knox Group. In the study area, the Rome Formation 
crops out on Pine Ridge, which forms the north side of Bear Creek Valley, the Conasauga 
Group underlies the Valley, and the Knox Group crops out along Chestnut Ridge, which 
forms the south side of the valley. The strike of strata varies locally from N47°E to N67°E. 
The dip of the rocks near the surface is 35 to 50° to the southeast. 



ORNL-DWQ SS-15S3A 

Y-12 BURIAL GROUNDS CROSS SECTION 

Fig. 5. Structural cross section in the Y-12 Burial Grounds area (area 4 in Fig. 2). Traces of boreholes 1033, 
1043, 1044, GW-71, GW-116 through GW-119, and GW-164 are projected onto the line of section. 



GUM BRANCH AREA CROSS SECTION 
ALONG GRID UNE E32.000 

ORML-OWG ••12131 

N31.000 N30,000 N29.000 N28.000 

Fig. 6. Structural cross section in the Gum Branch Road area (area 7 in Fig. 2). Traces of core holes GW-136 
through GW-138 and LL/HAZ-13 through LL/HAZ-15 are projected onto the line of section. 
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3.2 Stratigraphy 
The following section contains a brief summary of the lithologie and stratigraphic details of 
the rock formations underlying (lie study area. A more comprehensive discussion of the 
stratigraphy of the study area, based on drill core data from core holes (JW- I2N through 
GW-140, is presented in llaase, King, and Baxter (19X7). 
3.2.1 Rome Formation 
Within the study area, the upper portion of the Rome Formation was inters*' ..< by only 
two core holes (GW-128 and GW-132). Core drilling conducted during other 
investigations (Law Engineering 1975) also did not penetrate the entire Rome Formation; 
consequently, the total stratigraphic thickness of the unit in this vicinity cannot be 
determined. The uppermost 100 ft of the Rome Formation penetrated by core holes GW-
128 and GW-132 consists of massive to thinly-bedded, maroon to gray-green sandstones 
interbedded with greatly subordinate amounts of thinly-bedded, silty mudstones and shales 
(Haasc, King, and Baxter 1987). 
3.2.2 Conasauga Group 

The Conasauga Group in Bear Creek Valley consists primarily of calcareous shales 
interbedded with limestones and siltstones. The total thickness of the group varies from 
1890 ft in the eastern portion T the study area to 1717 ft in the western portion (Table 2). 
Six formations can be recognized within the group. They are, in ascending order, the 
Pumpkin Valley Shale, the Rutledge Limestone, the Rogersville Shale, the Maryville 
Limestone, the Nolichucky Shale, and the Maynardville Limestone. Thicknesses of each 
formation vary throughout the study area and are summarized in Table 2. 

Table 2. Stratigraphic thicknesses of formations of the Conasauga Group in Bear Creek 
Valley. All values given are in feet. 

Geological Map PVa RT RG MR NL MY 

2 320 120 120 400 490 440 
3 320 115 100 382 528 418 
4 260 100 100 445 550 b 
7 b 90 90 348 520 430 
8 302 98 99 346 422 450 

a Abbreviations: PV - Pumpkin Valley; RT-Rutledge; RG - Rogersville; MR-
Maryville; NL - Nolichucky; M Y - Maynardville. 

b Total stratigraphic thickness not penetrated in map area. 



OUNL-DWO ll-lllll 
EXXON NUCLEAR SITE CROSS SECTION 

Fig. 7. Structural cross section in the Exxon Nuclear Site area (area 8 in Fig. 2). Traces of core holes BC-3. BC-
6 through BC-11, GW-111, GW-139, and GW-140 are projected onto the line of section. 
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The Pumpkin Valley Shale ranges from 260 to 320 ft in thickness throughout the valley anil 
consists of massive to thinly-bedded, maroon-brown to gray mudstones and shales 
interbedded with thinly-bedded to laminated glauconitic siltstones. Two members can be 
identified, with the upper one being more shale- and mudstone-rich than the lower one. 
The lower member contains abundant zones of mottled, bioturbated shaly siltstones 
interbedded with thinly bedded shales and siltstones (Law Engineering 1975; Haase, King, 
and Baxter 1987) 

The Rutledge Limestone is 90 to 120 ft thick (Table 2) and consists of light gray to white, 
medium- to thinly-bedded limestones and shaly limestones interbedded with medium to 
dark gray, thinly-bedded to laminated, calcareous mudstones and shales. A persistent, 5-
to-10-ft-thick interval of maroon to maroon-gray mudstone occurs toward the base of this 
formation and serves as a marker bed within the lower Conasauga Group throughout Bear 
Creek Valley (Law Engineering 1975; Haase, King, and Baxter 1987). 
Tho Rogersville Shale is composed predominantly of massive to medium-bedded, gray to 
maroon mudstones interbedded with medium- to very thinly-bedded, gray to maroon-
brown shales. The shales and mudstones contain subordinate amounts of thinly-bedded, 
glauc ̂nite-rich, locally calcareous siltstone. The Rogersville Shales varies from 90 to 120 
ft in thickness (Table 2) throughout the study area (Law Engineering 1975; Haa?s, King, 
and Baxter 1987). 

The Maryville Limestone consists of light to dark gray, fine to coarsely crystalline 
limestone interbedded with subordinate amounts of dark gray, medium to thinly-bedded, 
calcareous shales and shaly siltstones. The Maryville Limestone can be divided into two 
members (Haase and Tank 1985), with zones of limestone-pebble conglomerates and 
oolite-rich beds being locally abundant in the upper member (Haase, King, and Baxter 
1987). The lower member consists of medium to thinly bedded calcareous shales and 
siltstones with subordinate amounts of crystalline limestones. Limestone-pebble 
conglomerates and oolite-rich beds are rare to nonexistent in the lower member (Haase and 
Tank 1985; Haase, King, and Baxter 1987). Thicknesses of the Maryville Limestone in 
Bear Creek Valley vary from 346 to 445 ft (Table 2). 

The Nolichucky Shale ranges in thickness from 422 to 550 ft (Table 2). The formation 
consists of maroon-brown to rare green-gray, massive to very thinly-bedded, locally 
calcareous mudstones and shales interstratified with thinly-bedded, medium gray 
limestones and calcareous siltstones. The maroon-brown color of the shales is 
characteristic of the Nolichucky Shale, and serves to differentiate shales of this formation 
from those of the underlying Maryville Limestone (Haase, King, and Baxter 1987). The 
interbedded limestones typically contain limestone-pebble conglomerates and oolite-rich 
beds similar to those occurring in the underlying Maryville Limestone. Throughout much 
of the Nolichucky Shale, mudstone/shale and limestone lithologies alternate on a scale of 1 
to 3 ft, giving the formation a thickly bedded appearance (Haase, King, and Baxter 1987). 

The Maynardville Limestone is composed of light gray to tan, massive to thinly-bedded 
limestone with subordinate amounts of dolostone. This formation can be divided into 
members on the Oak Ridge Reservation (Haase, Walls, and Farmerl985). The uppermost 
Chances Branch member contains subordinate amounts of interbedded dolostone, and the 
lower Low Hollow member is locally dolomitic and contains abundant oolite-rich horizons. 
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Both members are locally stylolitic. Within the study area, the Maynardville Formation 
varies from 418 to 450 ft in thickness (Table 2). 
3.2.3 Knox Group 
Only the lowermost formation of the Knox Group, the Copper Ridge Dolomite, occurs 
within the study area. The lower portions of this formation were intersected by core holes 
(CH-157, GW-131, GW-135, and GW-140); consequently, total stratigraphic thickness of 
the unit was not determined. The cored interval of the Copper Ridge Dolomite is 
composed of tan to medium gray, massive to thinly bedded, locally chert-rich dolostone 
containing abundant stylolites. 

3.3 Geological Summary of Individual Map Areas 
The following is a brief discussion and summary of the geology exhibited in each of the 
mapped areas within the Bear Creek Valley study area. 

3.3.1 Map 2 - Scarboro Road Area 
The area covered by Geological Map 2 is located at the eastern end of the Y-12 Plant 
facility. Subsurface control for this area was provided by core holes GW-128 through 
GW-131 and CH-157. The depths at which stratigraphic contacts were penetrated by these 
core holes are listed in Table 1, and thicknesses of the various formations are given in 
Table 2. 

The strike of the strata within the Map 2 area ranges from N57°E to N67°E, and dips 
average 50° to the southeast. The dips of the Nolichucky Shale-Maynardville Limestone 
and Maynardville Limestone-Copper Ridge Dolomite contacts decrease to approximately 
37 in the deep subsurface, inteipreted as a flattening at depth of the White Oak Mountain 
thrust sheet. 
A tear fault transects the northwest portion of Map 2 and extends into the southeast portion 
of Map 3. This fault is inferred from a relatively abrupt change in the strikes of Pine Ridge 
and Chestnut Ridge. This change in orientation is best observed on a smaller-scale map, 
such as those of McMaster (1963) or Hoos and Bailey (1986). 
3.3.2 Map 3 - S3 Ponds and Y-12 Plant Area 

Map 3 covers the Y-12 Plant area and includes the S3 Ponds located at the westernmost 
edge of die complex. Subsurface data for this area were provided by core holes GW-132 
through GW-135 and borehole GW-123. The depths at which stratigraphic contacts were 
intersected are listed in Table 1, and thicknesses of the various units are given in Table 2. 

Local strike within the Map 3 area varies from N50°E to N66°E, and dips average 45° to the 
southeast The significant variance in strike is explained by the presence of two tear faults 
that transect the central and western portions of the plant Evidence for faulting exists in 
the abrupt change in strike of Pine Ridge. In the case of the westernmost fault, a 
corresponding offset occurs in Chestnut Ridge. Displacement along the central tear fault, 
however, appears to decrease within the Conasauga Group, which underlies the valley 
floor. In addition, subsurface data from boreholes located within the Y-12 plant constrain 
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the placement of stratigraphic contacts throughout the map area. The changes in strike of 
these contacts correspond to those of Pine and Chestnut Ridges. 
3.3.3 Map 4 - Y-12 Burial Grounds Area 

The area covered by Map 4 is located west of the Y-12 Plant and includes the Y-12 Burial 
Grounds and Oil Landfarm. The geology of this area is poorly understood, because of a 
lack of adequate deep subsurface information. Stratigraphic contacts were intersected by 
boreholes GW-164, GW-117 through GW-119, and 1033, which range from 160 to 575 ft 
in total depth. The depths at which stratigraphic contacts were encountered are listed in 
Table 1. However, only the Nolichucky Shale-Maynardville Limestone contact was 
penetrated by more than one borehole, and the contacts between the Pumpkin Valley Shale, 
Rutledge Limestone, Rogersville Shale, and Maryville Limestone were not intersected at 
all. The topographic expression of the different strata and data provided by relatively 
shallow boreholes constrained the positions of outcrop patterns of these stratigraphic units. 
These shallow boreholes include 1043,1044, GW-7^ and GW-116, which range from 
150 to 285 ft in depth. 

Thicknesses of the various formations are given in Table 2. The 260-ft thickness of the 
Pumpkin Valley Shale represents an anomaly. To the east and west of this location, this 
unit measures approximately 300 ft or more. Because sufficient subsurface data do not 
exist within the Burial Grounds area to define the Pumpkin Valley Shale-Rutledge 
Limestone contact, this stratigraphic thickness is questionable. Positioning of the Rutledge 
and Rogersville Formations relative to the Pumpkin Valley Shale and Maryville Limestone 
relied on topographic expression of the units and shallow borehole data within the 
immediate vicinity. In addition, the dip of the Rome Formation-Pumpkin Valley Shale 
contact could not be determined directly, so 48° was used to correspond with the known 
dip exhibited by the Nolichucky Shale-MaynaidviUe Limestone contact. However, 
outcrops in the Pumpkin Valley Shale near the base of Pine Ridge show bedding dips up to 
70° to the southeast. These steep dips are probably due to intraformational thrust faulting 
and are not interpreted to reflect the true orientation of the stratigraphic contact between the 
Rome and Pumpkin Valley Formations (R. B. Dreier, Oak Ridge National Laboratory, 
personal communication, 1986). 

Local strike ranges from N47°E to N52°E. A moderate change in the strike of Pine Ridge is 
noted in the eastern portion of the map and is interpreted to be a result of tear faulting. 
Chestnut Ridge, however, does not show a corresponding variance in orientation, which 
indicates that the fault displacement decreases within the Conasauga Group. 
3.3.4 Map 7 - Gum Branch Road Area 
Map 7 covers the Gum Branch Road area of Bear Creek Valley. This area is located east of 
Highway 95 and approximately 2 miles west of the Y-12 Burial Grounds. Subsurface data 
were provided by deep core holes GW-136 through GW-138 and by a shallow series of 
core holes LL/HAZ-13 through LL/HAZ-15. The positions of stratigraphic contacts and 
bedding dips are well constrained by these data. The depths at which contacts were 
intersected in the subsurface are listed in Table 1, and stratigraphic thicknesses are given in 
Table 2. 
Local strike within the Gum BranchRoad locality varies little, ranging from N53°E to 
N56°E, and dips consistently measure 43° to the southeast Although faulting is not 
evidenced from topography, a considerable amount of deformation was noted in drill cores 
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from GW-136 and GW-137. Also, a moderate offset in Pine Ridge and the small line of 
knolls held up by the Maryville Limestone is observed just east of the Map 7 area (See 
Borehole Location Map 6, Haase, Gillis, and King 1987b). These observations indicate 
that some faulting has occurred either within or near the margin of the Gum Branch Road 
map area. 

3.3.5 Map 8 - Exxon Nuclear Site Area 

Map 8 includes the Exxon Nuclear Site area, which is located approximately 2 miles east of 
the Clinch River and 1 mile west of Highway 95 along Bear Creek Road. Subsurface 
control at this locality was provided by core holes GW-111, GW-139, GW-140, BC-3, 
and BC-6 through BC-11. The depths at which stratigraphic contacts were intersected are 
listed in Table 1, and stratigraphic thicknesses are given in Table 2. 

Geological strike at this locality varies from N50°E to N55°E, and dips average 39° to the 
southeast Evidence of tear faulting is absent within the mapped area itself, but 
considerable offset in the line of knolls underlain by Maryville Limestone is observed west 
of grid line E19,000 on the map. Lack of any subsurface control in that area, however, 
precludes confirmation of the existence of tear faulting. 

4. SUMMARY 

The five geological maps and structural cross sections for Bear Creek Valley presented in 
this report provide a detailed summary of bedrock geology underlying the Y-12 Plant, Bear 
Creek Valley waste disposal sites and selected portions of Bear Creek Valley west of the Y-
12 Plant Stratigraphic information and formational contacts illustrated are consistent with 
all available surface and subsurface data for each of the map areas. The bedrock geology 
illustrated represents the most detailed information presendy available for the areas covered 
by the maps. 
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