Clinch River Nuclear Site
Early Site Permit Application
Part 2, Site Safety Analysis Report
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Explanation for Annotated Seismic Reflection Lines

MP-421
Proj. 0.2

Notes:

Borehole locations are presented if projected less than 100 ft from the line unless noted.

Borehole Location

Interpreted Knox Group Horizon

Anomalous Zone

Non-Interpretable Boundary

Example Artifacts

Explanation for seismic reflection lines (Reference 2.5.1-214)

Figure 2.5.1-36.

(Sheet 5 of 5) Explanation for Seismic Line Figures
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1,000
ft

200

Note: Simplified geologic map of the Clinch River Nuclear site area.

Figure 2.5.1-37. (Sheet 1 of 2) Site Location Geologic Map
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Quaternary Units Bedrock Units
Chickamauga Group

af Artificial Fill —

Omc  Moccasin Fm.
Qha Alluvium siltstone with limestone interbeds
Qc Colluvium Owi Witten Fm.
- limestone with shale interbeds
g Qhf  Alluvial Fan < Obw Bowen Fm.
Q 25 siltstone with limestone interbeds
[ Holocene Clinch SN
Qht1  Qht2 o 2
ij River Terraces = S Obe Benbolt Fm.
Qht3 6 limestone with siltstone interbeds
Qpt1 Qpt2  Pleistocene Clinch Ork  Rockdell Fm.
Qpt3  Qpt4 River Terraces limestone with siltstone interbeds
Ofl Fleanor Shale mbr. of the Lincolnshire Fm.
- shale and siltstone with limestone
Obl Blackford Fm. (includes Eidsen mbr.)
Geologic Structures L limestone and siltstone
Knox Group
-A_ A Thrust Fault B .
dashed where approximate, dotted Oma  Mascot Dolomite
where concealed dolomite with chert, limestone and sandstone
e ——— Contact .G Ok  Kingsport Fm.
dashed where approximate, dotted ) dolomite with chert, limestone and sandstone
28 where concealed 23z ) )
™ Structure Measurement -2 Olv Longview Dolomite
(@) dolomite and chert
Oc Chepultepec Dolomite
Karst Features dolomite with chert, limestone and sandstone
5 Cave €cr  Copper Ridge Dolomite
® = E dolomite with chert, limestone and sandstone
e Closed depression > 2 ft deep o8
and 100 sq ft area % % Conasauga Group
0 Three-sided depression © €c Conasauga Group - undivided
Two-sided depression €dg  Dismal Gap Fm. (Maryville Ls.)
Shallow closed depression - shale and limestone with dolomite and siltstone
o ©
<2ftdeep 55 €rg  Rogersville Shale
. S e shale with mudstone and siltstone interbeds
O Spring =]
o <f Friendship Fm. (Rutledge Ls.)
Closed depression > 2 ft deep limestone, dolomite, siltstone and shale
and 2000 sq ft area )
€pv  Pumpkin Valley Shale
— shale with mudstone and siltstone interbeds
. _ Rome Formation
®
o=
= €r  Rome Fm. - undivided
1 @© sandstone, shale and siltstone with
oL interbeds of dolomite

Note: Explanation for geologic map shown in (A) (Reference 2.5.1-214)

Figure 2.5.1-37. (Sheet 2 of 2) Site Location Geologic Map
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Figure 2.5.1-38.

S

Plot Mode

Rosette

Plot Data

Apparent Strike

Face Normal Trend

0.0

Face Normal Plunge

90.0

T

Bias Angle 15°

Bin Size

10°

Outer Circle

3130 planes per arc

Planes Plotted

5699

Minimum Angle To Plot

0.0°

Maximum Angle To Plot

90.0°

(Sheet 1 of 11) Acoustic Televiewer Data and Outcrop Mapping—Strike of Bedding
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Figure 2.5.1-38.

Symbol DISCONTINUITY Quantity
[ Bedding anastomesing 0
@ Bedding discontinuous 1
Bedding irregular 175

=]

v

Bedding planar

Outcrop Mapping

4519
14

I Color I Dip

Dip Direction | Label

Mean Set Planes

w | | 33

153

Plot Mode

Pole Vectors

Vector Count

4733 (4733 Entries)

T

Minimum Bias Angle 15°

Hemisphere

Lower

Projection

Equal Angle

(Sheet 2 of 11) Acoustic Televiewer Data and Outcrop Mapping—Strike and Dip of Bedding Planes
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Figure 2.5.1-38.

S

(Sheet 3 of 11) Acoustic Televiewer Data and Outcrop Mapping—Strike of Fractures

Plot Mode

Rosette

Plot Data

Apparent Strike

Face Normal Trend

0.0

Face Normal Plunge

90.0

Bin Size

10°

Outer Circle

625 planes per arc

Planes Plotted

1916

Minimum Angle To Plot

0.0°

Maximum Angle To Plot

90.0°
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Symbol DISCONTINUITY Quantity

& Joint discontinuous hairline 972

o Joint discontinuous open 5

* Jaint irregular hairline 135

L Jaint irregular open g
Joint planar hairline 644

a Joint planar open 139

v QOutcrop Mapping 13

Plot Mode | Pole Vectors
Vector Count | 1516 (1516 Entriss)
Terzaghi Weighting | Minimum Bias Angle 15°

Lower

Projection | Equal Angle

Figure 2.5.1-38. (Sheet 4 of 11) Acoustic Televiewer Data and Outcrop Mapping—Orientation of all Fractures
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Figure 2.5.1-38.

Symbol Feature

o Pole Vectors
Color Density Concentrations
000 - 100
.00 - 200
200 - 3.00
300 - 400
400 - 500
500 - 600
00 - 700
700 - 800
.00 9.00
5.00 <
Maximum Density | 18.82%
Contour Data | Pole Vectors
Contour Distribution | Fisher
Counting Circle Size | 1.0%

| Color I Dip

Dip Direction| Label

Mean Set Planes

1w I . l 59

330

2w I.l 38

150

Plot Mode

Paole Vectors

Vector Count

1516 (1916 Entries)

T -

Minimum Bias Angle 15°

Hemisphere

Lower

Projection

Equal Angle

(Sheet 5 of 11) Acoustic Televiewer Data and Outcrop Mapping—Strike and Dip of Primary Fracture Sets
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Color Density Concentrations
000 - 3.10
310 - 620
620 - 930
930 - 1240

1240 - 1550
1550 - 1860
1860 - 2170
2170 - 2480
2480 - 2790
2790 - 3100

Maximum Density | 30.56%
Contour Data | Pole Vectors
Contour Distribution | Fisher
Counting Circle Size | 1.0%

[color|  Dip Dip Direction| Label
Mean Set Planes
1w | | 57 )
2 | ] 34 144
Plot Mode | Pole Vectors
Vector Count | 270 (270 Entries)
Terzaghi Weighting | Minimum Bizs Angle 15°

Hemisphere | Lower
Projection | Equzl Angle

Figure 2.5.1-38. (Sheet 6 of 11) Acoustic Televiewer Data and
Outcrop Mapping—Orientation of Fractures in the Benbolt Formation

2.5.1-220 Revision 1



Clinch River Nuclear Site
Early Site Permit Application
Part 2, Site Safety Analysis Report

Symbol Feature

o Pale Vectors
Color Density Concentrations
000 - LA
170 - 340
34 - 510
510 - &80
680 - 850
850 - 1020
10,20 - 1190
1150 - 1360
1360 - 1530
1530 - 17.00
Maximum Density | 16.41%
Contour Data | Pole Vactors
Contour Distribution | Fisher
Counting Circle Size | 1.0%

l Color | Dip

Dip Direction| Label

Mean Set Planes

w | ] 55

323

2w | | 50

151

Plot Mode

Pole Vectors

Vector Count

210 (210 Entries)

Terzaghi Weighting

Minimum Bias Angle 15°

Hemisphere

Lower

Projection

Equal Angle

Figure 2.5.1-38. (Sheet 7 of 11) Acoustic Televiewer and
Outcrop Mapping—Orientation of Fractures in the Blackford Formation
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Symbol Feature

° Pole Vectors
Color Density Concentrations
000 - 310
310 - 820
620 - 930
930 - 12,40
1240 - 1550
1550 - 1860
1860 - 2170
21,70 - 2480
2480 - 2790
2750 - 31.00
Maximum Density | 30.33%
Contour Data | Pole Vectors
Contour Distribution | Fisher
Counting Circle Size | 1.0%

I Color I Dip

Dip Direction| Label

Mean Set Planes

w | W] 53

328

Plot Mode

Pole Vectors

Vector Count

117 (117 Entries)

Terzaghi Weighting

Minimum Bias Angle 15°

Hemisphere

Lower

Projection

Equal Angle

Figure 2.5.1-38. (Sheet 8 of 11) Acoustic Televiewer Data and
Outcrop Mapping—Orientation of Fractures in the Eidson Formation
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Symbol Feature

o Pole Vectors
Color Density Concentrations
000 - 330
330 - 660
660 - 9%
990 - 1320
1320 - 1650
1650 - 19.80
1980 - 23.10
2310 - 2640
2640 - B0
2970 -  33.00
Maximum Density | 32.67%
Contour Data | Pole Vectors
Contour Distribution | Fisher
Counting Circle Size | 1.0%

I Color I Dip

Dip Direction| Label

Mean Set Planes

1w I.l 0

330

Plot Mode

Pole Vectors

Vector Count

333 (333 Entries)

Terzaghi Weighting

Minimum Bias Angle 15°

Hemisphere

Lower

Projection

Equal Angle

Figure 2.5.1-38. (Sheet 9 of 11) Acoustic Televiewer Data and
Outcrop Mapping—Orientation of Fractures in the Fleanor Shale
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Symbol Feature
o Pole Vactors

Color Density Concentrations
000 - 080
0.80 1.60
1.60 240
240 3.20
320 4.00
4.00 4.80
4.80 5.60
5.60 6.40
640 7.20
7.20 8.00

Maximum Density | 7.72%
Contour Data | Pole Vectors
Contour Distribution | Fisher
Counting Circle Size | 1.0%

[color|  Dip | Dip Direction| Label
Mean Set Planes
w | Wl €0 336
2w [ ] 40 155
) 76 152

4w 73 233
Sw 71 55
Plot Mode | Pole Vectors

Vector Count | £55 (£33 Entriss)
Terzaghi Weighting | Minimum Bizs Angle 15°

Hemisphere | Lower
Projection | Equal Angle

Figure 2.5.1-38. (Sheet 10 of 11) Acoustic Televiewer Data and
Outcrop Mapping—Orientation of Fractures in the Newala Limestone
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Symbol Feature

o Pole Vectors

Color Density Concentrations
000 - 200
200 - 400
400 - 600
600 - 800
800 - 10.00
1000 - 1200
1200 - 1400
1400 - 1600
1600 - 18.00
18.00 -  20.00

Maximum Density | 13.73%
Contour Data | Pole Vactors
Contour Distribution | Fisher
Counting Circle Size | 1.0%

I Color | Dip

Dip Direction| Label

Mean Set Planes

w | Wl 59

323

2w [ ] 33

151

3w &9

141

Plot Mode

Pole Vactors

Vector Count

262 (262 Entries)

T hi

Minimum Bias Angle 15

Hemisphere

Lower

Projection

Equzl Angle

Figure 2.5.1-38. (Sheet 11 of 11) Acoustic Televiewer Data and

Outcrop Mapping—Orientation of Fractures in the Rockdell Formation
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Figure 2.5.1-39. Site Area Map
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1000 ft

sures

(S

Inactive
Active

Topo Map Sinkhole
Airphoto Sinkhole
Infiltration Point
Spring

Cave

Explanation

Field Mapping Sinkhole

Source: Lemiszky et al.,

1997

Source: Reference 2.5.1-239

Figure 2.5.1-40. Karst Features near Copper Ridge Cave
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(Upper Pond Springs Fm
Chickamauga Gp

Oonulug; Gp

Knox Gp

Fleanor Sh

3s

&

Oak Ridge
9 s s fr
K-25 '

i rrtr???

PP PPIIILY:

Rockdell & Benbolt Fms

Chickamauga %
Rome Fm

Knox Gp

v 7 e
Copper Ridge Cave
Eblen Cave il g Cherokee Caverns
741 ft =
N 34°W True 10-15 Melton Hill Dam”\

North
i 7951\

Conasauga Gp

Source: Reference 2.5.1-240

D J— /‘/ - -

Carbonate Noncarbonate Stratigraphic Contact Thrust Fault Strike and Dip of Bedding ~ Caves

Figure 2.5.1-41. Generalized Geologic Map of the Oak Ridge Area
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CLINCH RIVER

il

) &

NE

Cherokee
Caverns
—m 973 ft.

Stream

\,\ Solution Pocket:
Floodwater

i — 973 ft. Feature
Former Phreatic
(Baselevel) Tubes: T \
Slow -
Fluvial | /
Erosion| ~——~ = Vadose Incision:
Rapid
Explanation E'rosior]al
Breakdown block Dissection

T
T~

Carbonate beds
Impermeable beds

/
Cave passage /\
Cave formation T~
Infiltration =898 ft.

Source: Reference 2.5.1-240

Figure 2.5.1-42. Conceptual Model for Karst Systems in the Oak Ridge Area
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A. Karst depressions on a hillside with 1-foot B. Water-filled sinkhole in an open field with 1-foot
contours and color ramp DEM contours on 2013 aerial photography

0 - 50 - 200t |
R |

C. Multiple sinks within a larger closed depression
with 1-foot contours

Explanation

e  Center of closed depressions 2-foot o Two-sided depression
depth and 100-square-foot area

o Three-sided depression
Q Extent of closed depression

o Shallow depression

Figure 2.5.1-43. Examples of Karst Depressions Mapped from LiDAR Data
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84°25'0"W 84°20'0"W
| 2440000 2460000
!

T

35°50'0"N

'
580000

560000

35°55'0"'N

Explanation

® Waypoint - July, 2013 Track - July, 2013

23 @ Waypoint - November, 2013

Track - November, 2013
* CRN site centerpoint

Figure 2.5.1-44. Location of Karst Field Reconnaissance
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A. Pond in depression, Knox Group

C. Active swallet, Witten Formation D. Flat floor of depression, Witten Formation

Figure 2.5.1-45. Field Photographs of Karst Depressions
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84°230°W 84°2230°W
2 T

L
35'540°N.

1
35°5330"N

1
35°530N

0 100 © 200m

o 1

Explanation
® Closed depression = 2 ft deep and 100 sq ftarea [ ] Closed depression = 2 ft deep and 2000 sq ft area
©  Three-sided depression Approximate perimeter of 1983 CRBRP nuclear
R . island excavation, from 2013 LiDAR data
@ Two-sided depression

CRN site centerpoint
©  Shallow closed depression < 2 ft deep * PO

Figure 2.5.1-46. Surface Karst Features and Site Topography Associated with CRBRP
Investigations (1973)
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84.45° W 84.4°W 84.35° W 84.3° W

Groups

['Pg" Gizzard Group
V¥ Mississippian
[0S Ordovician-Silurian
Och Chickamauga Group

[0€k Knox Group
€c Conasauga Group

€r Rome Formation
© Cave

e  Karst depression

N S i
e km

Scale

Figure 2.5.1-47. Distribution of Mapped Karst Features in the Site Area
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'( z _': \‘&Vyﬁ 4 : > . \;J .

- _"’5"- : - 'y §
A. Small stream passage, 3 ft-high, with B. Large stream passage, 16 ft-wide,
alluvial depasits on floor following bedding dip

C. Solution enlargement at the intersection of D. Ceiling collapse along bedding plane.
joint and bedding plane

Figure 2.5.1-48. Field Photographs of Cave Features
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Percent Carbonate
0 20 40 60 80 100

Bowen

©)

Benbolt
(5)
= ﬁ Rockdell
= (10)
o5
c n
%us Fleanor
25 (12)
T o
7 E  Eidson
E (13)
Blackford
(9)
Mascot
(4)
Explanation
[ Average
I Low
High

Figure 2.5.1-49. Carbonate Content of Rock Core Samples by Stratigraphic Unit
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KEY TO ILLUSTRATION 7

FLOODPLAIN AND ALLUVIUM

TERRACE DEPOSITS

UNDIFFERENTIATED
UNIT B

ORDOVICIAN CHICKAMAUGA GROUP UNIT A UPPER SILTSTONE
UNIT A LIMESTONE

UNIT A LOWER SILTSTONE

KNOX GROUP
CAMBRIAN CONASAUGA GROUP

ROME FORMATION

CONTACT ANTICLINE AXIAL TRACE
DASHED WHERE APPROXIMATELY LOCATED DASHED WHERE APPROXIMATELY LOCATED
—— ———
FAULT
DASHED WHERE APPROXIMATELY LOCATED STRIKE AND DIP
b Tase
- T
DISLOCATIONS SMALL FOLDS
Dy Fi
SHEAR ZONE SHEAR ZONE OUTCROP

®

SINKHOLES

R

ILLUSTRATION 7

Source: Page 216 of Reference 2.5.1-238

Figure 2.5.1-50. Clinch River Breeder Reactor Project Geologic Map
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Notes:

Elevation (feet)
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300

ool b b b Lo a by

Location B

D-15

Legend
Cavity

Borehole

Contact (approximate)

L Estimated structure outline

LY

U
Location A K
I —900
~ T~ r
~ Ground surface™> s~
—y= N P ~
along profile SO N
PR i 800
Z "4 - ~ ™
L — o\we”\— Watts Bar Reservoir level, 740 ft
\f,”—700
Y ¢
ko
L 9% 600 &
~ %, 5
~ %y ~ S
N ~ s
N S
R N —500 @
N N > m
~ &, S ey N N
N %, N ™~ S N
7 g, N ~ £z ~ 400
SO % N ~ ‘0 N
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N . Ny -
~ ~ N 300
N N N ~ N
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SO N SO ~ AN
N N, > -

200

Distance (feet)

1. Boreholes are projected on to a vertical plane oriented perpendicular to bedding strike of N52°E.

2.

~
N ~
L L L B e B L B L B B B B L B B L L B L L L L L B N o

900 1,000 1,100 1,200 1,300 1,400 1,500 1,700 1,800 1,900 2,000 2,100 2,200

Legend Index Map
+ Borehole

Plant Parameter
Envelope of the CRN site

Borehole data are compiled from the CRBRP (Reference 2.5.1-100) and the CRN investigation (Reference 2.5.1-214).

Figure 2.5.1-51. Cross-Section Distribution of Cavities in Rock Core
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Percent
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Figure 2.5.1-52. Cavity Size and Elevation in Borings
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Figure 2.5.1-53. Model Showing Types of Phreatic and Water Table Caves
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Source: Reference 2.5.1-246
Oblique view south.

Figure 2.5.1-54. Photograph of Completed Clinch River Breeder Reactor Project
Excavation, 1983
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Figure 2.5.1-55. Dissolution of Limestone Interbeds in the Blackford Formation
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(Sheet 1 of 3) Scatter Plots of Geological Strength Index per Bedrock
Unit
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Figure 2.5.1-56. (Sheet 2 of 3) Scatter plots of Geological Strenth Index per Bedrock Unit
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Note: JCondgg = Joint Condition Rating; GSI = Geological Strength Index; RQD = Rock Quality Designation

Figure 2.5.1-57. (Sheet 1 of 3) Portion of GSI Chart Showing 1.5 JCondgg Against
RQD/2 and GSI per Bedrock Unit (Extended to Show RQD/2 > 40)
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Figure 2.5.1-57. (Sheet 2 of 3) Portion of GSI Chart Showing 1.5 JCondgg Against
RQD/2 and GSI per Bedrock Unit (Extended to Show RQD/2 > 40)
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Figure 2.5.1-57. (Sheet 3 of 3) Portion of GSI Chart Showing 1.5 JCondgg Against
RQD/2 and GSI per Bedrock Unit (Extended to Show RQD/2 > 40)
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GEOLOGICAL STRENGTH INDEX (GSI)
FOR JOINTED BLOCKY ROCK MASSES

From the lithology, structure and observed
discontinuity surface conditions, estimate the
average GSI based on the descriptions in
the row and column headings. Alternatively,
from logged RQD values and Joint Condition
ratings (from Bieniawski, 1989), estimate
GSlI = 1.5 JCondg,+ RQD/2 based on the
scales attached to the chart axes.

For intact or massive rock with GSI > 75,
check for brittle spalling potential. For
sparsely jointed rock with GSI > 75, failure

will be controlled by structurally defined blocks
or wedges. The Hoek-Brown criterion should
not be used for either of these conditions.

This chart applies to tunnels of about 10 m
span and slopes < 20 m high. For larger
caverns and slopes consider reducing GS|
to account for decreasing block interlocking.

STRUCTURE

lickensided, highly weathered surfaces with compact

j coatings or fillings of angular fragments

;

Very rough, fresh unweathered surfaces
Rough, slightly weathered, iron-stained surfaces
Smooth, moderately weathered and altered surfaces

SURFACE CONDITIONS

o

o

O

S o
R
S o <5 |23
DESCREASING SURFACE QUALI

Slickensided, highly weathered surfaces with soft clay

VERY POOR
coatings or infillings

BLOCKY - well interlocked
undisturbed rock mass made
up of cubical blocks formed by
three sets of intersecting joints

/.| VERY BLOCKY - interlocked,

‘772 | partially disturbed rock mass,

| multi-faceted angular blocks
YR formed by 4 or more joint sets

‘| BLOCKY, DISTURBED/SEAMY

- folded with angular blocks formed
by many intersecting joint sets.
Persistence of bedding planes or
schistosity

77| DISINTEGRATED - poorly inter-
| locked, heavily broken rock mass
2| with mixture of angular and rounded
1 rock pieces

/ /
S
*8

<1 DECREASING INTERLOCKING

¥ 2  Outcrop Location #2 (Blackford Formation)

36. 315 2916
45 40 35 30

1.5 JCond,,

¥ 8 Outcrop Location #8 (Newala Formation)
¥* 9 Outcrop Location #9 (Rockdell Formation)

Note: JCondgg = Joint Condition Rating; RQD = Rock Quality Designation

Source: Reference 2.5.1-265

40

RQD/2

Figure 2.5.1-58. Estimates of Geological Strength Index at Outcrop Locations 2, 8, and 9
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Figure 2.5.1-59. (Sheet 1 of 2) Scatter Plot of Fracture Zone Apparent Thickness—Against Drilled Depth to Fracture Zone Bottom
(Using the 100- and 200-Series Borings)
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Figure 2.5.1-59. (Sheet 2 of 2) Scatter Plot of Fracture Zone Apparent Thickness—Against Elevation of Fracture Zone Bottom

(Using the 100- and 200-Series Borings)
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Figure 2.5.1-60. (Sheet 1 of 2) Scatter Plot of Shear-Fracture Zone Apparent Thickness—Against Drilled Depth to Shear-Fracture
Zone Bottom (Using 100- and 200-Series Borings)
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Figure 2.5.1-60. (Sheet 2 of 2) Scatter Plot of Shear-Fracture Zone Apparent Thickness—Against Elevation of Shear-Fracture Zone
Bottom (Using 100- and 200-Series Borings)
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Source: Reference 2.5.1-273.

The symbols shown on this map represent water resource permits for various applications such as construction, water

treatment plants, individual wells, hydrostatic purposes etc. See the legend to this figure on the next sheet.

Mine locations are shown as % and include the following on the map:
Roane County Quarry: Crushed and Broken Limestone
Dixie Lee Quarry: Crushed and Broken Limestone
Oak Ridge Quarry: Crushed and Broken Limestone
Clear Energy Corporation (formerly Dalco of Tennessee LLC.): Bituminous Coal and Lignite, Surface.
Dalco Coal of Tennessee, LLC. Bituminous Coal and Lignite, Underground.

Figure 2.5.1-61. (Sheet 1 of 2) Map showing the Water Resource Permit Application Sites

Within Approximately 10 Miles of the Clinch River Nuclear Site
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Legend

WPC Permits

Notes:
Source: Reference 2.5.1-273.

Aguatic Resource Alteration

Biosolids

Concentrated Animal Feeding Operation (CAFO)

Construction

Hydrostatic

Inter-Basin Water Transfer

Individual

Municipal Stormwater Discharge (MS4)

Mining

Ready Mixed Concrete Facilities

State Operating Permit

Aquatic Herbicide

Storm Water Multi-Sector Permit

Underground Storage Tank Remediation Discharge

Water Treatment Plant Backwash Discharge

Figure 2.5.1-61. (Sheet 2 of 2) Map Showing the Water Resource Permit Application Sites

Within Approximately 10 Miles of the Clinch River Nuclear Site
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Note: Source: Reference 2.5.1-273.

Figure 2.5.1-62. Map Showing the Location of Geologic Cross-Section A-A' to Basement
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A. Across-strike geologic cross-section A-A' with an expanded section, the location of which is indicated in the

rectangle in the center of the diagram.

B. Upper part of Figure A with additional detail. Location of section line is indicated in the geologic map on

Figure 2.5.1-62.
Figure 2.5.1-63.

(Sheet 1 of 2) Geologic Cross-Section A-A' Ground Surface to Basement
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CRN Cross Sections Explanation

~ i V;~8,500 ft/s r Moccasin Formation V5~8,500 ft/s
Cannon & Catheys Limestones s ©»
Medium-bedded limestone overlain o Argillaceous limestone, shale, redbeds
- by argillaceous limestone, shale 8 @I W{ﬁgeﬁ,"&iﬂﬁ,ﬂeswne Vs~9,000 fs
Q@ Hermitage Formation V;~8,500 ft/s g
§ Argillaceous limestone, shale 2 gg‘llcv;?eiarsw;?\?sotgne, redbedsvfe]oo ft/s
- -
0] Carters Limestone V4>9,200 ft/s 9 Benbolt Formation ~ V5~9,000 ft/s
OCh _g)J Massive, thick-beded I\me;tone n J Thin- to medium-bedded limestone
v Lebanon Limestone V;~8,500 ft/s — Ork Rockdell Formation V;~8,700 ft/s
E Thin to medium-bedded shaly limestone q>" m»« Thick- to thin-bedded limestone
Chickamauga Group Ridley Limest V;~9,000ft/s ¥ |EL2 Fleenor Shale Member \/.~8 750 ft/s*
© y Limestone 5~9, ¥ |s S
undivided ' O Thin-'to medium-bedded limestone = 282 Siltstone & shale s
° @
: Mufreesboro Limestone V,~8,700 ft/s 8 § 2 £ Eidson Member V~9,500 ft/s*
Mostly limestone, some Thick- to thin-bedded limestone £ |5k= Thin- to medium-bedded limestone
shale Pond Spring Formation Vs~8,250 ft/s o Blackford (Pond Spring) Formation
: L Caloareous siltstone and thin-beaded limestone L Calcareous siltstone and thin-bedded limestone
1,500 to 2,000 ft thick ) "
' ' _ V,~8,250 ft/s
V;~8,200 ft/s (10,000 ft/sec in *From in situ measurements

tCR Si
Oak Ridge Valley) a ite

€ Mascot Dolomite
* Medium- to thick-bedded dolomite, some chert
* © and chert-matrix sandstone at base
= 2 Kingsport Formation
OCk Knox Group, undivided o z Medium- to thick- bedded dolomite and limestone
Mostly dolostone (dolomite), S < Olv Longview Dolomite _
some limestone 9 ?:Ar?dlur:— to thLl)ckl— be{!ded very cherty dolomite
er— : epultepec Dolomite
2,800 to 3,200 ft thick 5 Medium- to thick- bedded dolomite, chert with
*From in situ measurements in = Co\ggﬁ 'g?digz, S?:ﬂ)drﬁi(?ene at base
upper and lower Knox (Mascot L Medium- to thick- bedded dolomite, abundant
and Copper Ridge Dolomites) chert, some with black ooids and stromatolites
at Melton Hill, Norris, and
Boone. Maynardville Li
ynardville Limestone -
Emn Massive limestone Vs~10,500 ft/s
— [<€n Nolichucky Shale

Mostly shale, minor limestone, siltstone

Dismal Gap Formation
(Maryville‘lj_imetone) V;~6,800 ft/s*

Mostly shale, some limestone

€frg Friendship Fm. and Rogersville Shale undivided
V,~7,500 ft/s

Rogersville Shale
Mostly shale V5~6,000 ft/s

Friendship Formation (Rutledge Limestone)
Mostly shale, some limestone  Vg~7,000 Ti/s

Pumpkin Valley Shale
Mostly shale V;~6,000 ft/s

@)
o
@)

Conasauga Group, undivided
CC Mostly shale, minor limestone ,

300-400 ft of massive limestone
at top. 1,800 to 2,200 ft thick

=

9

\,~6,500 ft/s
A

9)

EELERERE

r
(@)
o
<

Rome Formation, sandstone & shale Rome Formation
€r <1,000 to >1,500 ft thick, base €rs | iostly sandstone & shale  Vs~7,800 ft/s*
commonly truncated by faulting. €ra @lpisgn Shhalﬂe Member of Rome Fm.
OS] shale ~|

\,~7,800 ft/s* y V;~6,000 ft/s

DAL . . L *From in situ measurements at
/f./)/ Basement gneisses, granites, amphibolite Cherokee and Watts Bar
— Thickness is that of the crust: 24-30 mi (40-50 km)
V5>10,000 ft/s -

Note: Explanation of symbols used to identify the different geologic units in Figures 2.5.1-62 and 2.5.1-63.
Figure 2.5.1-63. (Sheet 2 of 2) Geologic Cross-Section A-A' Ground Surface to Basement
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