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Phase 2 — Ash/Stilling Pond Breaching Project

1.0 Introduction

1.1 Project Description

CDM Smith, Inc. (CDM Smith) has been retained by the Tennessee Valley Authority (TVA) to
provide professional engineering and technical services associated with the Watts Bar Fossil
Plant Coal Combustion Products Closure Project at the former Watts Bar Fossil (WBF) plant near
Spring City, Tennessee. CDM Smith has completed Phase 1 preliminary design services to support
final closure of the WBF plant. The final closure will include five (5) main areas: (i) the Borrow
Source Area, (ii), Slag Processing Area (iii), Chemical Pond Area, (iv) Ash/Stilling Pond Area, and
(v) Riverbank Area. This project addresses closure of the Ash/Stilling Pond Area only.

CDM Smith has been engaged to design a breach in the Ash/Stilling Pond embankment so that the
impoundment is no longer jurisdictional under the federal dam safety regulations. This breaching
project is an interim measure before the final closure of the pond is designed and implemented.

The Ash/Stilling Pond area is in the southeastern portion of the WBF plant site. The proposed
breach design consists of lowering the containment dike adjacent to the river and constructing a
new spillway weir with box culvert outlet pipes discharging to the river to pass the 100-year
storm event. The spillway weir will be set at EL. 698 and will discharge to upstream box culverts
with an invert of approximately EL. 692.75 to EL. 692.35. A precast drop structure will be
constructed within the containment dike to convey flows from the upstream box culverts to the
downstream box culverts with an invert of approximately EL. 685.4 to EL. 685.2. Temporary
works that will be constructed during this breach project include a cofferdam to divert flows
away from the work area during construction and a breach of the splitter dike to maintain flow
continuity between the north and south cells of the pond. These temporary features will remain-
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in-place after breach of the Ash/Stilling Pond Area to provide access to the splitter dike and
maintain flow continuity until final closure of the pond and other areas on site can be
implemented.

CDM performed a geotechnical investigation to support the breach design and to provide
geotechnical information for the pond closure. This memorandum summarizes CDM Smith’s
geotechnical investigation and provides geotechnical recommendations for design and
construction specific to the final design of the Ash/Stilling Pond breach project.

1.2 Purpose and Scope

The purpose of the geotechnical exploration program was to investigate subsurface conditions
for the breach and closure of the Ash/Stilling Pond area. Specifically, the project scope of work
included the following;

m Drill ten (10) geotechnical test borings and three (3) hand augers to investigate subsurface
conditions and obtain soil and coal combustion products (CCP) samples;

m Conduct laboratory testing to assist with classification and estimate engineering properties of
soils and CCP materials encountered;

m Perform analyses and develop geotechnical engineering recommendations for design and
construction of the spillway structure; and

m Prepare this geotechnical engineering memorandum presenting CDM Smith'’s
recommendations, including data collected as part of the subsurface exploration.

1.3 Elevation Datum

Elevations noted herein are referenced to the North American Vertical Datum (NAVD) of 1988.

2.0 Site and Subsurface Conditions
2.1 Existing Site Conditions

The WBF plant is located along the Tennessee River approximately 7 miles southeast of Spring
City, Tennessee, just south of the Watts Bar Dam. The project site includes a maintenance facility,
the former plant site, and CCP disposal facilities. The site is bounded by the river to the east,
undeveloped forest to the northwest, and the Watts Bar Nuclear plant to the southwest.

The area around the Ash/Stilling Pond generally slopes from west to east. Maximum land surface
elevations for the project area occur along the west side of the pond and range from
approximately EL. 725 to EL. 730. East of the pond, the containment dike has a crest of
approximately EL. 711 and a toe of approximately EL. 695 to EL. 698. East of the toe of dike, land
surface slopes steeply towards the river water surface, which varies from EL. 682 in the summer
to EL. 675 in the winter. The existing site features are shown on Figure 1.
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2.2 Regional Geology

The project area lies within the Tennessee Valley and Ridge Physiographic Province. This
province is characterized by a series of elongated low ridges with intervening valleys that trend
in the northeast-southwest direction. The geology of the Valley and Ridge consists primarily of
sedimentary bedrock dominated by late Cambrian and early Ordovician material. These materials
include limestone, sandstone, dolomite, and shale.

2.3 Subsurface Explorations

2.3.1 Previous Exploration Programs

CDM Smith performed an initial subsurface investigation during Phase 1 consisting of three (3)
Standard Penetration Test (SPT) borings and limited laboratory testing. These borings were
performed through the east containment dike adjacent to the river, as shown on Figure 1. Two of
the borings were completed as temporary groundwater observation wells. The previous
exploration program is summarized in CDM Smith’s Letter Report “Existing Conditions Stability
Analyses - Revision 17, dated April 25, 2012. Boring and well installation logs as well as
laboratory testing results are included as Attachment 1. CDM Smith also reviewed available data
during Phase 1 and was unable to identify any previous exploration programs or geotechnical
data for the site.

2.3.2 Recent Subsurface Exploration Program

The recent Phase 2 subsurface exploration program consisted of ten (10) test borings (B-103, B-
104, B-104A, B-105, and B-106. B-107, B-108, B-109, B-110, and B-111) and three (3) hand
augers (HA-1, HA-2, And HA-3) drilled by Total Depth Drilling of Knoxville, Tennessee from June
11,2012 to June 15, 2012. Test borings were drilled with a truck-mounted CME-55 drill rig
advancing the borings with 3.25-inch-inside-diameter hollow stem augers for all test borings and
NQ rock core sampling beyond auger refusal for B-103, B-105, B-106, and B-108. The locations
were surveyed with a handheld GPS in the field by CDM Smith personnel. Test boring depths
ranged from 28 to 58.5 feet below existing ground surface (ft-bgs) and hand auger depths ranged
from 13 to 16 ft-bgs. Test boring locations B-103, B-107, and B-110 were converted to
groundwater observation wells upon completion. The remaining boring locations were tremie
grouted to the ground surface. Hand-auger locations were backfilled with cuttings. The boring
and hand-auger locations are shown on Figure 1.

Split-spoon (SPT) sampling was typically conducted continuously from ground surface to a depth
of 25 feet and at five-foot intervals thereafter in accordance with ASTM D1586 (2-inch-diameter
sampler driven 24 inches by blows from a 140-pound hammer falling freely for a 30-inch drop).
The number of blows required to drive the sampler each 6-inch increment was recorded and the
Standard Penetration Resistance (N-value) was determined as the sum of the blows over the 2nd
and 3rd 6-inch increment of the 24-inch drive. Representative soil samples were taken from each
split-spoon and stored in jars or plastic bags for later review and laboratory testing. Undisturbed
Shelby Tube samples were also collected at various depths as directed by CDM Smith’s field
representative.
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A CDM Smith geotechnical engineer observed the test borings and hand augers in the field and
visually classified the samples in accordance with the Burmister Soil Identification System. Each
sample was also given a Unified Soil Classification System (USCS) designation. Test boring logs
and well installation logs prepared by CDM Smith are included in Attachment 2. A summary of
subsurface conditions encountered in the borings is provided in Table 1A.

2.4 Geotechnical Laboratory Testing

Geotechnical laboratory testing was conducted on selected split-spoon and Shelby tube samples
of both soils and CCP materials as follows:

m Twenty-six (26) grain size analyses by sieve-only and combined sieve/hydrometer were
performed in accordance with ASTM D422;

Twenty-five (25) Atterberg limits tests were performed in accordance with ASTM D4318;

Forty-one (41) moisture contents were determined in accordance with ASTM D2216;

Two (2) Specific Gravity tests in accordance with ASTM D854;

Three (3) one-dimensional consolidation tests in accordance with ASTM D4186; and
m Three (3) consolidated undrained triaxial shear tests in accordance with ASTM D4767.

Laboratory tests were performed by CDM Smith’s geotechnical laboratory. A summary of the
laboratory test results for index testing is included in Table 1B. The complete geotechnical
laboratory test results, including strength and consolidation testing are included in Attachment
3.

2.5 Subsurface Conditions

Subsurface soil conditions were interpreted based on the subsurface explorations performed as
part of this study, as well as CDM Smith’s understanding of the local geology. Test borings drilled
through the containment berm at the site generally encountered fill underlain by alluvial soil
underlain by bedrock. Test borings drilled through the splitter dike and in the Dry Ash area at
the site generally encountered CCP materials underlain by alluvial soil underlain by bedrock.

2.5.1 Fly Ash/Bottom Ash (CCP Materials)

Fly Ash was encountered in the hand augers (HA-1, HA-2, and HA-3) and borings (B-109, B-110,
and B-111) located in the Dry Ash Area, north of the Ash/Stilling Pond. The fly ash material was
generally wet, very loose to loose, and fine-grained with blowcounts ranging from weight of
hammer (WOH) to 3 blows per foot (bpf).

Bottom Ash was encountered in the borings performed through the splitter dike (B-104 and B-
104A). The bottom ash material was generally wet, medium dense to dense, and medium- to
coarse-grained with blowcounts ranging from 3 to greater than 50 bpf.
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2.5.2 Fill

Fill consisting of clay and silt was encountered in B-103, B-105, B-107, and B-108. The fill
material was generally moist, varying in stiffness and was encountered at depths up to 23 ft-bgs.
Blowcounts in the fill layer ranged from 8 to 30 bpf.

2.5.3 Alluvial Soil

The Fill was underlain by alluvial soils consisting of sand and silt with varying amounts of clay.
The stratum typically consisted of soft/loose to stiff/medium dense, gray or brown, SAND/SILT
with varying amounts clay with blowcounts ranging from 2 to 18 bpf. Typically gravel-sized
rounded river stone with varying amounts of sand were encountered within 1 to 5 feet of auger
refusal.

2.5.4 Interbedded Limestone and Shale

The Alluvial Soil was underlain by bedrock consisting of interbedded Limestone and Shale. The
Limestone was typically hard, moderately to highly weathered, and extremely thin to thin
bedding with very poor rock quality designation. The Shale was extremely weathered with very
little recovery during coring. The top of bedrock was encountered at the boring locations
between EL. 664.4 and EL. 669.2.

2.6 Groundwater Conditions

Groundwater levels were measured in the groundwater observation wells installed as part of
CDM Smith’s geotechnical investigations and are summarized in Table 2. In general,
groundwater elevation readings in the containment berm east of the Ash/Stilling Pond range
from EL. 682 to EL. 684. The groundwater elevation in the Dry Ash Area northwest of the
Ash/Stilling Pond was approximately EL. 700, as measured in the observation well installed in
this area.

Water levels measured in the explorations and observation wells should not necessarily be
considered to represent stabilized groundwater levels. In addition, groundwater levels are
expected to fluctuate with season, temperature, climate, construction in the area, and other
factors. Actual conditions during construction may be different from those observed at the time
of the explorations.

2.7 Expected Variations in Subsurface Conditions

Interpretation of general subsurface conditions presented herein is based on conditions
encountered at the test boring locations. However, subsurface conditions may vary between
exploration locations. If conditions are found to be different than assumed, recommendations
contained in this report should be reevaluated by CDM Smith and confirmed in writing.

3.0 Engineering Evaluation and Design Recommendations

This section describes CDM Smith’s geotechnical engineering evaluation and design
recommendations for the Ash/Stilling Pond breaching project. In general, geotechnical
engineering evaluations have been based on the results of field explorations, published
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correlations with soil properties, and the minimum requirements of the 2006 International
Building Code (IBC 2006). In addition, recommended design criteria are based on performance
tolerances, such as allowable settlement, as understood to relate to similar structures.

3.1 Foundation Design Recommendations

The upstream culvert, drop box, and downstream culvert structures may be designed for an
allowable bearing pressure of 2000 pounds per square foot (psf) with associated total and
differential settlements of up to 1 inch and 0.5 inches, respectively. The spillway weir structure
may be designed with service loads of up to 1000 psf with associated total and differential
settlements of up to 1.5 inches and 0.75 inches, respectively. The bearing elevations for the
spillway weir, upstream culverts, drop structure, and downstream culverts are approximately EL.
690, EL. 692, EL. 683, and EL. 685, respectively. The subgrade for the structures should be
compacted with heavy vibratory rollers prior to placing foundation preparation materials.

For design of the culverts and drop box, an effective friction angle (¢") of 30 degrees and modulus
of subgrade reaction of 100 kcf is recommended.

The upstream spillway weir and the downstream culvert and wingwalls will require cutoff walls
to extend below the foundation base slab. The cutoff wall shall extend to approximately EL. 687
for the spillway weir and approximately EL. 677.5 for the downstream culverts and wingwalls, as
shown on the Drawings.

3.2 Seismic Considerations

For purposes of determining design earthquake forces for the spillway structure, in accordance
with the IBC 2006, the site soils may be considered a site class “D”.

3.3 Design Groundwater Level

Groundwater levels measured at the site to date vary from EL. 682 to EL. 700, with higher levels
measured on the northwest side of the Ash/Stilling Pond and lower levels to the east, close to the
river.

For the new spillway, the peak water level in the ash/stilling pond during the 100-year storm
event will be EL. 700. According to the current FEMA floodplain maps, the 100-year flood level
for the river adjacent to the pond is EL. 697 to EL. 698. Based upon these peak 100-year water
levels, design groundwater level should be assumed as EL. 700 for the Ash/Stilling Pond
structures.

3.4 Resistance to Uplift

The spillway weir should be designed to resist flotation due to buoyancy under the design
groundwater condition.

The dead weight of the structure may be assumed to resist flotation. In accordance with USACE
criteria for hydraulic structures (EM 1110-2-2100), a minimum factor of safety of 1.3 is required
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when the lake is at normal pool and the structure is empty and a minimum factor of safety of 1.15
is required for the design storm condition under a 100-year flood with a 40-percent reduction of
the weight of water inside the structure.

3.5 Lateral Earth Pressures

Below-grade structures that are backfilled on one side and restrained against rotation at the top,
should be designed for lateral pressures from soil and groundwater based on an equivalent fluid
pressure of 60 psf above the design groundwater level and 90 psf below the design groundwater
level. A lateral pressure equal to 0.5 times (Ko) the surface vertical surcharge loads should be
applied over the full height of all walls.

Earthquake-induced pressures in accordance with IBC 2006 should be included in the design of
all below-grade walls. For determination of seismic lateral earth pressures, an active earth
pressure coefficient (Ka) of 0.35 and a total unit weight of 115 psf may be assumed.

4.0 Construction Considerations

The purpose of this section is to discuss issues related to geotechnical aspects of construction for
final design of the Ash/Stilling Pond breach project. Included are anticipated construction
methods required to achieve the recommendations presented in the previous sections, and
identification of potential construction-related problems. For specific project requirements, the
reader is referred to the contract documents.

4.1 Excavation

Excavations for the proposed spillway structures will extend to depths up to 22 feet below
existing ground surface. Excavations are anticipated to encounter fill and alluvial soils.
Excavations should accommodate proposed foundations as well as site preparation activities
such as over-excavation and demolition. Excavations through existing fill and alluvial soils are
anticipated to be accomplished using conventional earth-moving equipment.

The Contractor will be responsible for the excavation work in accordance with applicable Federal
and State laws and regulations including OSHA. The Contractor should be responsible for
selection and the design of the means and methods of excavation such as open-cut with stable
side slopes, trench box, etc.

The Contractor should take care to schedule the excavation to limit the duration of open cuts,
slope the bottoms of the excavations to facilitate drainage and provide berms to limit runoff into
the excavations. In addition, excavated material to be reused as fill should be stockpiled in such a
manner that promotes runoff and limits saturation of the materials.

4.2 Dewatering

Based on the test borings, excavations for the new spillway may extend below the groundwater
level. The groundwater levels at the time of construction may be higher than those encountered
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during drilling. The Contractor will be responsible to design and implement a dewatering system
that maintains a stable, undisturbed subgrade that is free from groundwater and surface water
during all construction operations. To avoid disturbance of the soil subgrade, the water level in
the excavations should be maintained at least 2 feet below the subgrade level during the entire
period of excavation and fill placement.

4.3 Temporary Diversion During Construction

The existing Ash/Stilling Pond area currently collects and discharges all stormwater for the site.
The stormwater enters the pond at the northeast corner, adjacent to the proposed spillway, flows
around the splitter dike to the west and enters the southern cell of the pond to discharge through
the existing spillway pipes adjacent to the river. As part of the pond breach construction, the
pond will be drained and a cofferdam constructed around the proposed spillway to provide for
diversion of storm flows and facilitate construction of the new spillway in-the-dry. The
cofferdam should be constructed on 2H:1V slopes with a 16-foot-wide access road along the crest
as shown in the Contract Drawings. The cofferdam should be constructed using on-site materials
meeting the select fill requirements, as outlined in Section 4.5.

4.4 Foundation Subgrade Preparation and Protection

Care should be taken to avoid excess traffic on the excavated subgrade prior to placement of mud
mat, structural fill, crushed stone, and/or concrete foundations. Final excavation in soil should be
made using a smooth-edged bucket, where possible. Any unsuitable material present at the
subgrade level should be removed and replaced with compacted select fill materials. The
exposed soil subgrade should be protected against precipitation. Under no circumstances should
fill or foundation concrete be placed on a disturbed or wet subgrade.

A geotechnical engineer should be present during foundation excavation and subgrade
preparation to confirm that suitable subgrade conditions are present.

4.5 Backfill Materials and Compaction Requirements
4.5.1 Common Fill

Common fill should consist of soil free of roots, vegetative matter, organic material, topsoil, loam,
waste, debris, highly micaceous silt, frozen soil, or other deleterious material which may be
compressible or which cannot be properly compacted. It should not contain stone blocks, broken
concrete, masonry rubble, or other similar materials. It should have physical properties such that
it can be readily spread and compacted. It should contain stones no larger than six inches, and
have a maximum of 50 percent passing the No. 200 sieve a maximum liquid limit of 50 percent, a
maximum plasticity index of 25 percent and exhibit a dry density of at least 95 pcf as determined
by ASTM D698.

Common fill should be placed in maximum 12-inch-thick lifts, as placed, and compacted with
suitable compaction equipment to at least 95 percent of the maximum dry density as determined
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by ASTM D698. Lift thickness should be reduced to 6 inches in confined areas accessible only to
hand-guided compaction equipment. Common fill should be placed within three percent of its
optimum moisture content.

4.5.2 Select Fill

Select fill should meet the criteria of common fill except it should contain stones no larger than 2
inches.

Select fill should be placed in maximum 9-inch-thick loose lifts and compacted with suitable
compaction equipment to at least 98 percent of the maximum dry density as determined by
ASTM D698. Select fill should be placed within two percent of its optimum moisture content. Lift
thickness should be reduced to 6 inches in confined areas accessible only to hand-guided
compaction equipment.

4.6 Construction Monitoring

It is recommended that a qualified Geotechnical Engineer or an experienced technician under the
direction of the CDM Smith Geotechnical Engineer be present during construction to confirm that
the Contractor complies with the intent of the recommendations contained in this report.
Specifically, the field representative would undertake the following responsibilities:

m Confirm that appropriate dewatering methods are employed;
m Observe the construction of the cofferdam;

m Confirm that the subgrade conditions encountered are suitable for support of the proposed
structures; and

m Observe, test and document placement and compaction of backfill material where appropriate.

In addition, the field representative should be present to identify and provide a response should
conditions encountered differ from those assumed during preparation of this report.

4.7 Closure and Limitations

These recommendations have been prepared for the proposed improvements related to the
Ash/Stilling Pond breaching project for TVA Watts Barr Fossil CCP Closure Project as understood
at this time and described in this memorandum. These recommendations have been prepared in
accordance with generally accepted engineering practices. No other warranty, express or implied,
is made. In the event that changes in the design or location of the structures occur, the
conclusions and recommendations contained herein should not be considered valid unless
verified in writing by CDM Smith.
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Attachments:

Figure 1
Table 1A
Table 1B
Table 2
Attachment 1
Attachment 2
Attachment 3

cc: Rob Lawrence, Jintao Wen
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Table 1A: Summary of Subsurface Explorations
TVA WBF CCP Closure Phase 2

Spring City, TN
Approximate Total Stratum Thickness (ft) Approximate
: s Auger Refusal Depth to
Test Boring No. Ground Surface  Drilling Alluvial Clay/Silt and Depth (£t) Groundwater Comments
1) Depth (ft @ . uvial Clay/Silt an
EL epth (ft) Ash Fill Sand (€ o

B-103 711.0 585 NE 16.0 00 482 279 Rock coring performed fr'om 48.2 to 58.5 feet
Converted to an observation well

B-104 710.0 30.0 23.0 NE >7.0 NE - Bottom Ash stratum

B-104A 711.0 28.0 23.0 NE >5.0 NE 259 Bottom Ash stratum

B-105 711.0 58.0 NE 18.0 30.0 48.0 29.2 Rock coring performed from 48.0 to 58.0 feet

B-106 693.9 45.5 NE 4.0 27.5 31.5 12.2 Rock coring performed from 30.5 to 45.5 feet

B-107 710.0 443 NE 16.0 >28.3 443 27.8 Converted to an observation well

B-108 710.5 57.0 NE 23.0 241 471 22.7 Rock coring performed from 47.0 to 57.0 feet

B-109 706.5 30.0 14.5 NE >15.5 NE NE Fly Ash stratum

B-110 707.3 331 145 NE >18.6 331 7.2 Fly Ash stratum .
Converted to an observation well

B-111 706.5 30.0 14.0 NE >16.0 NE 7.4 Fly Ash stratum

HA-1 707.0 13.0 12.0 NE >1.0 NE 2.0 Fly Ash stratum

HA-2 707.0 13.0 12.0 NE >1.0 NE 3.0 Fly Ash stratum

HA-3 707.1 16.0 >16 NE NE NE 3.0 Fly Ash stratum

Notes:

1. Elevations are approximate on based hand-held GPS coordinate overlain on topographic survey. Elevation datum is North American Vertical Datum of 1988 (NAVD 88).

2. Type of Ash stratum encountered is indicated in Comments.
3. Depth to groundwater was measured at the end of drilling.

Abbreviations:

NE
>
B-
HA-

Not encountered

Indicates layer was not fully penetrated

Test Boring
Hand Auger




Table 1-B: Summary of Laboratory Test Results
TVA WBF CCP Closure Phase II

Spring City, TN
Test Boring Sample Moisture Grain Size Analysis(z’ (%) Specific Atterberg Limits® (%) USCS
No. Sample No. Depth (ft) Strata Content™ (%) Fines Gravity® Classification®
Gravel Sand LL PI
silt  Clay
B-103 S5 8~10 Fill 25.0 0.0 74 926 - CL
B-103 S-10 18~20 Alluvial 145 - 23 8 CL
B-103 S11 23~25 Alluvial 24.2 0.0 29.7 379 324 - CL
B-103 S13 33~35 Alluvial 299 0.0 64.2 35.8 - SsC
B-103 S-15 43~45 Alluvial 253 36.1 349 15.7 133 - GC
B-104 S-7 12~14 Bottom Ash 153 10.2 83.3 6.5 - SW-SM
B-104 U-1 20.5~22.5 Alluvial 311 - 38 16 CL
B-104 S-12 25~27 Alluvial 34.6 - 55 28 CH
B-104A S-7 14~16 Bottom Ash 13.0 119 772 8.5 24 - SW-SM
B-104A S-12 26~28 Alluvial 252 - 37 16 CL
B-105 S-3 4~6 Fill 18.0 0.0 18.0 82.0 - 38 17 CL
B-105 S9 18~20 Alluvial 294 - 37 15 CL
B-105 S13 33~35 Alluvial 27.7 0.0 60.2 221 17.7 - SC
B-105 S-14 38~40 Alluvial 30.5 0.0 525 47.5 - SC
B-105 S-15 43~45 Alluvial 13.6 33.1 58.6 83 - SW-SM
B-106 S-3 4~6 Alluvial 255 - 37 15 CL
B-106 S-4 6~8 Alluvial 252 0.0 40.1 31.0 289 - CL
B-106 S-5 8~10 Alluvial 23.6 - 28 9 CL
B-106 S-6 10~12 Alluvial 27.0 0.0 411 324 26.5 - CL
B-106 U-1 12.5~14.5 Alluvial 204 0.0 67.8 19.3 129 - NV NP SM
B-106 S-10 23~25 Alluvial 218 0.0 545 248 20.7 - SC
B-107 S-10 23~25 Alluvial 254 0.0 23.0 77.0 - 33 13 CL
B-107 S-13 38~40 Alluvial 318 0.0 53.7 26.7 19.6 - sC
B-108 S-3 4~6 Fill 203 - 37 18 CL
B-108 S-10 20~22 Fill 232 0.0 251 749 - CL
B-108 S-12 28~30 Alluvial 26.6 0.2 38.6 32.7 285 - CL
B-108 S-14 38~40 Alluvial 281 0.0 74.2 25.8 - sC
B-109 S-2 2~4 Fly Ash 484 0.0 10.2 89.8 - NV NP ML
B-109 S9 19~21 Alluvial 24.6 - 29 10 CL
B-110 S-4 6~8 Fly Ash 464 0.0 23 91.2 6.5 2.36 NV NP ML
B-110 U-1 10~12 Alluvial 385 - 34 14 CL
B-110 S-8 17~19 Alluvial 25.6 - 31 11 CL
B-110 S-11 28~30 Alluvial 244 103 65.5 15.0 9.2 - NV NP SM
B-111 S3 4~6 Fly Ash 70.3 0.0 4.4 95.6 - NV NP ML
B-111 S5 8~10 Fly Ash - 2.35 - - -
B-111 S9 16~18 Alluvial 37.1 - 46 22 CL
B-111 S-10 18~20 Alluvial 39.0 - 49 23 CL
B-111 U-1 23~25 Alluvial 26.2 - 40 19 CL
B-111 S-13 28~30 Alluvial 279 - 35 15 CL
HA-1 S-4 3~4 Fly Ash 61.8 0.0 11 98.9 - NV NP ML
HA-1 S9 7~8 Fly Ash 50.1 0.0 1.8 98.2 - NV NP ML
HA-2 S-2 2~4 Fly Ash 46.2 0.0 23 97.7 - NV NP ML
Notes: Abbreviations:
1. Moisture contents were determined in accordance with ASTM D2216. CL  Lean Clay LL Liquid Limit
2. Grain size analyses were conducted in accordance with ASTM D422. CH  FatClay PI Plasticity Index
3. Specific gravity tests were performed in accordance with ASTM D854. ML  Silt NP Non-Plastic
4. Atterberg limits tests were performed in accordance with ASTM D4318. SM  Silty Sand NV Not Viscous
5. USCS classifications were performed in accordance with ASTM D2477, SC Clayey Sand - Not Tested
except where ASTM D2488 is indicated on the laboratory testing results. SW-SM  Well Graded Silty Sand S- Jar Sample
GC  Clayey Gravel U- Shelby Tube sample




Table 2: Summary of Groundwater Level Readings
TVA WBF CCP Closure Phase 2
Spring City, TN

Groundwater Level Readings
Ground Surface

Location . Date Time (24 hr)
Elevation
in feet below ground surface Elevation, ft
12.1 686.9 11/16/2011 17:15
B-1 699 13.1 685.9 11/16/2011 17:40
9.3 689.7 1/11/2012 10:40
371 673.9 1/10/2012 13:05
B-2 711
27.4 683.6 1/10/2012 14:50
31.2 669.9 11/15/2011 10:20
15.7 685.3 11/16/2011 11:00
19.0 682.0 1/10/2012 15:10
B-3 701
18.1 682.9 1/11/2012 11:10
17.4 683.6 6/15/2012 11:00
17.5 683.5 6/20/2012 14:40
27.2 683.8 6/13/2012 7:15
27.3 683.7 6/14/2012 8:00
B-103 711
27.5 683.5 6/15/2012 10:50
27.7 683.3 6/20/2012 11:30
27.8 682.2 6/14/2012 17:30
B-107 710 26.2 683.8 6/15/2012 10:45
26.4 683.6 6/20/2012 12:50

B-110 707.3 7.2 700.1 6/20/2012 8:40




Attachment 1
Phase 1 Subsurface Investigation
Test Boring Logs

Well Installation Logs
Laboratory Testing
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C

DMI:h

BOREHOLE LOG
B-1

Sheet 1 of 3

Client: TVA

Project Location: Spring City, TN

Project Name: TVA Watts Bar Fossil Plant
Project Number: 83529

Drilling Contractor: Total Depth Drilling
Drilling Method/Rig: 3.25" HSA/CME-55

Drillers: Tim Hall
Drilling Date: Start: 11-16-11 End: 11-17-11

Borehole Coordinates:

N 466,232.9 E 2,331,561.1

Surface Elevation (ft.): 699

Total Depth (ft.): 44.6

Depth to Initial Water Level (ft-bgs): 9.3
Abandonment Method: Converted to observation well
Field Screening Instrument:

Logged By: M. Howe

£ c
[SE= <
@ © 5w Elev 52 i 2 [} '5
= o = 3 R = g, — < *(B‘ .
E 5| Nomber |E35|Deet| 55 | 2 88|85 Desoription
o nEl )| & s (0 |28
S 2 [a}
699.0 | ¢ =
0 10 FILL 2-inches GRAVEL. -FILL-
SS S-1 12111 40 Moist to wet, dense to very dense, tan-brown and gray, GRAVEL
2 and SILT.
17 I\_/Ioist,_dense, dark brown and yellow-brown, fine to coarse SAND,
ss S22 2422 L | ” little silt, gravel, trace clay.
22
13 Moist, hard, orange-brown to blue-gray and tan, SILT, some sand.
19
SS S-3 24/18 - 0.25 o1
694.0 "
5 3 Moist, stiff, tan to blue-gray mottling, CLAY, trace silt, sand, and
8 wood fragments.
SS S-4 24/20 - 1.0 5
6
2 Moist, medium stiff, tan to blue-gray, CLAY, trace silt, sand, and
gravel.
3
SS S-5 24/16 - 0.75 )
2
3 Moist, medium stiff, medium brown to tan-brown, SILT, some
689.0 3 sand, trace gravel.
SS S-6 24/18 - 0 0.5 4
6
2 []SC/SM " Wet, very loose to loose, gray to tan, fine SAND, some ciay, little |
2 : silt. - ALLUVIAL SOIL -
SS S-7 24/18 - 2
684.0 2

EXPLANATION OF ABBREVIATIONS

DRILLING METHODS:

Hollow Stem Auger

SSA - Solid Stem Auger
HA - Hand Auger

AR - Air Rotary

DTR - Dual Tube Rotary
FR - Foam Rotary

MR - Mud Rotary

RC - Reverse Circulation
CT - Cable Tool

JET - Jetting

D - Driving

DTC - Drill Through Casing

SAMPLING TYPES:

AS Auger/Grab Sample
CS - California Sampler
BX - 1.5"Rock Core
NX - 2.1"Rock Core
GP - Geoprobe

HP - Hydro Punch

SS - Split Spoon

ST - Shelby Tube

WS - Wash Sample
OTHER:

AGS - Above Ground

Surface

REMARKS

Hammer weight = 140 pounds, drop height = 30 inches
Split spoon = 2 inches OD, 24 inches long

Borehole coordinates are approximate based upon handheld GPS
and elevations are estimated by overlaying coordinates with the
survey.

Reviewed by: Danielle Neamtu Date: 4-25-12
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CDM

SMmi

th

BOREHOLE LOG
B-1

Sheet 2 of 3

Client: TVA
Project Location: Spring City, TN

Project Name: TVA Watts Bar Fossil Plant

Project Number: 83529

£ c
5| o 3
] o 8% 5= 2 o 2
E— § Sample E—& § DE(Ie?J\tIh 82 g |89 § z Material
Numb S 6 s 2 o3 k= D ipti
3F umber 3 SE| (ft) %§ % 5713% escription
S 2 [a}
m
684.0| ©
15 SC/SM
2 CL | = Moist to wet, medium stiff, red-brown to tan-brown, CLAY, littleto |
3 some sand.
SS S-8 24/24 - - 0.75 4
679.0 °
20
2 Moist to wet, medium stiff to stiff, orange-brown to gray-tan, CLAY,
4 some silt, trace to little sand.
SS S-9 24/24 - 4 05 4
674.0 °
25
1 ["6M/SG ~ ~Wet, loose, gray to tan, fine SAND, little siit, clay. |
2 .
SS S-10 24/24 - — 3
669.0 !
30
11 F/F][8C/ISM_~ ~Moist to wet, very dense, gray, fine to coarse SAND, little clay, |
SS S-11 15/10 67 |l silt, trace gravel. -WEATHERED ROCK-
= - 1003 KA Auger refusal at 33.0 feet below ground surface.
664.0 45|\ 2| GW [~ _Split-spoon refusal at 34.3 feet below ground surface. _ ___ _ el
BT 2R RUN 1: 34.3 to 39.6 feet-bgs
1:45 @a REC =9.5%, RQD = 0%
B i A&” Moderately hard, highly weathered, green and brown to gray,
215 [y aphanitic, INTERBEDDED SHALE, LIMESTONE, and RIVER
%> W ROCK; extremely thin bedding, low angle jointing, very close
NQ C-1 63/6 - \\‘f-& spacing, rough, discolored, open, quartz vugs.
8:30 @A
I S
315 |y e
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Sheet 3 of 3

BOREHOLE LOG
B-1

Client: TVA
Project Location: Spring City, TN

Project Name: TVA Watts Bar Fossil Plant
Project Number: 83529

£ c
S §
@ 239 sS | o |e =
2 § Sample g—i é DngJ\tlh T2 g |89 § o Material
Number ) SR galoo Description
B SRE M) | 58| £ |67 |23 P
N °
300 |{&.2[ GW
| 659.0 | 815 | | SHALE/ [S™ "RUN 2:39.6 to 4.6 feet-bgs ]
40 I REC =12.5%, RQD = 0%
5:00 [ Moderately hard to hard, highly weathered, gray, aphanitic,
- ‘ ‘ INTERBEDDED SHALE and LIMESTONE; very thin to extremely
I thin bedding, low angle jointing, very close to close spacing,
4:15 \ rough, discolored, open, calcite veins.
NQ C-2 60/7.5 | \ |
6:45 |l |
\
3:30 ‘
\

BOREHOLE-PP READINGS/NO ROCK TVA WATTS BAR FOSSIL PLANT.GPJ CDM_CORP.GDT 6/29/12

Boring terminated at 44.6 feet below ground surface.
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B-2

Sheet 1 of 3

BOREHOLE LOG

Client: TVA

Project Location: Spring City, TN

Project Name: TVA Watts Bar Fossil Plant
Project Number: 83529

Drilling Contractor: Total Depth Drilling
Drilling Method/Rig: 3.25" HSA/CME-55
Drillers: Allan Fowler

Drilling Date: Start: 1-10-12 End: 1-10-12
Borehole Coordinates:

N 465,036.4 E 2,331,471.0

Surface Elevation (ft.): 711

Total Depth (ft.): 46.1

Depth to Initial Water Level (ft-bgs): 27.4
Abandonment Method: Grouted to ground surface
Field Screening Instrument:

Logged By: M. Howe

£ c
5| @ 5
] v 8% 5= 2 o 2
E— § Sample E—& é DEtleT)\tlh T2 g |89 § o Material
Numb S 6 s2 o3 k= D ipti
3F umber | « SE| (ft) %§ % e escription
S 2 [a}
m
7110| ¢
0 PHALT_ _3dnches ASPHALTPAVEMENT. ~
FILL 8-inches GRAVEL BASE. -FILL-
5 | Moist, stiff, orange brown, CLAY,
6
SS 1 24/23 - -4 3.0 8
9
3 Moist, very stiff, orange brown, CLAY, some silt, trace gravel.
6
SS 2 24124 145 10 Moist, very stiff, dark brown, CLAY, some silt, trace gravel.
706.0 14
5 5 Moist, very stiff, dark brown with gray mottling, CLAY, some silt.
8
SS 3 24/24 - -1 >45 1
12
5 Moist, very stiff, dark brown with light brown and gray mottling,
8 CLAY, some silt.
SS 4 24/24 - -4 4.0
10
11
4 Moist, stiff, dark brown with gray and light brown mottling, CLAY,
6 some silt.
ss 5 | 2424 0104 45
10 7
9
Moist, stiff, orange to yellow brown, CLAY, little sand (in lenses).
SS 6 24/14 2.0
696.0

BOREHOLE-PP READINGS/NO ROCK TVA WATTS BAR FOSSIL PLANT.GPJ CDM_CORP.GDT 6/29/12

EXPLANATION OF ABBREVIATIONS

DRILLING METHODS: SAMPLING TYPES:

HSA Hollow Stem Auger AS - Auger/Grab Sample
SSA - Solid Stem Auger CS - California Sampler
HA - Hand Auger BX - 1.5"Rock Core
AR - Air Rotary NX - 2.1"Rock Core
DTR - Dual Tube Rotary GP - Geoprobe

FR - Foam Rotary HP - Hydro Punch

MR - Mud Rotary SS - Split Spoon

RC - Reverse Circulation ST - Shelby Tube

CT - Cable Tool WS - Wash Sample
JET - Jetting OTHER:

D - Driving AGS - Above Ground
DTC - Drill Through Casing Surface

REMARKS

Hammer weight = 140 pounds, drop height = 30 inches
Split spoon = 2 inches OD, 24 inches long

Borehole coordinates are approximate based upon handheld GPS
and elevations are estimated by overlaying coordinates with the
survey.

Reviewed by: Danielle Neamtu Date: 4-25-12
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CDM

BOREHOLE LOG

Smith B-2
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Client: TVA
Project Location: Spring City, TN

Project Name: TVA Watts Bar Fossil Plant
Project Number: 83529

g c
5| @ 3
) o 8% 52 2 o 2
E— § Sample E—& § DngJ\tlh T2 g |89 § o Material
Numb S 6 s 2 o3 k= D ipti
3F umber 3 SE| (ft) %§ % 5 53 escription
S 2 [a)]
m
696.0 | ©
15 8 FILL
3 CL “Moist, medium stiff to stiff, medium brown to tan, CLAY, traceto |
B N 3 little sand. - ALLUVIAL SOIL -
SS 7 24/24 2.3 5
| 691.0 |
20 5
Shelby tube sample collected from 20.5 to 22.5 feet below ground
B N surface.
ST 1 24/24 1.0 Moist to wet, medium brown, CLAY, little silt, trace sand.
2 Moist, medium stiff, medium brown, CLAY, trace to little silt.
B 7] 3
SS 8 24/19 0.8 3
B 7] 3
| 686.0 |
25
1 Moist to wet, medium stiff, medium brown, CLAY, little silt, trace
B N 2 sand.
SS 9 24/24 1.0 3
| 681.0 |
30 3
1 Wet, soft to medium stiff, medium brown, CLAY, some silt, little
B N 2 sand.
SS 10 24/24 0.5 2
| 676.0 |
35 2
1 1 “Wet, loose, medium brown, fine to medium SAND, trace silt. |
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BOREHOL
B-2

E LOG

Sheet 3 of 3

Client: TVA
Project Location: Spring City, TN

Project Name: TVA Watts Bar Fossil Plant

Project Number: 83529

BOREHOLE-PP READINGS/NO ROCK TVA WATTS BAR FOSSIL PLANT.GPJ CDM_CORP.GDT 6/29/12

g c
£8 | & S
] o 8% s5< 2 o 2
E— § Sample E—& é DngJ\tlh 82 g |89 § z Material
Numb > 3 c3|Qo Descripti
3F umber | s 32 ) %§ % ER escription
Rk i
2 111 SP-
SS 11 24/24 4 SM
| 671.0 | ;
40 6
1 Wet, medium dense, medium brown, fine to medium SAND, trace
r N 11 silt.
SS 12 23/23 13
| 666.0 | B
45 1005" 172 \SW/IGW Wet, very dense, gray, fine to coarse SAND and GRAVEL, trace
3&0 silt. -WEATHERED ROCK-
b
\ SS | 13 11 100/1" Auger refusal at 46.0 feet below ground surface.
Split-spoon refusal at 46.1 feet below ground surface.
B T Boring terminated at 46.1 feet below ground surface upon split
spoon refusal.
| 661.0 |
50
| 656.0 |
55
| 651.0 |
60
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CDM BOREHOLE LOG
Smith B-3
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Client: TVA Project Name: TVA Watts Bar Fossil Plant
Project Location: Spring City, TN Project Number: 83529
Drilling Contractor: Total Depth Drilling Surface Elevation (ft.): 701
Drilling Method/Rig: 3.25" HSA/CME-55 Total Depth (ft.): 54.8
Drillers: Tim Hall Depth to Initial Water Level (ft-bgs): 18.1
Drilling Date: Start: 11-15-11 End: 11-16-11 Abandonment Method: Converted to observation well
Borehole Coordinates: Field Screening Instrument:
N 464,593.8 E 2,331,431.1 Logged By: M. Howe
£ c
EE | & &
] v 8% 5= 2 o 2
E—§ Sample E—&é DEtleT)\tlh T2 g |89 S Material
>0 SR © n o inti
S Number 325 () %§ % 6—' D-g Description
S 2 [a}
701.0| & =
0 2 HOPSQW. . 2-inchesTOPSOIL. _
4 FILL Moist, stiff, medium brown to dark brown, CLAY, trace sand,
SS S-1 24/18 - -4 35 5 -FILL-
6
4 Moist, very stiff, medium brown to dark brown with orange, CLAY,
7 trace sand.
SS S-2 24/24 - -4 1.0 12
9
4 Moist, stiff, medium brown with orange, SILT, some sand.
6
ss| s3 |[2a20 8004 20 | |
5
6 Moist, medium dense, medium brown to orange-brown, fine
5 SAND, little silt.
SS S-4 24/22 - =4 1.0 .
5
4 Moist, stiff, medium brown to orange-brown, CLAY, little sand.
4
Ss §-5 24119 110 7 Moist, medium dense, medium brown to orange-brown, fine
SAND, some silt, clay.
691.0 S
1
3 CL | ~ Moist to wet, stiff, medium brown, CLAY, little silt. - ALLUVIAL ~ |
4 SOIL -
SS S-6 24/22 - =4 1.0 5
686.0 °
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES: Hammer weight = 140 pounds, drop height = 30 inches
HSA - Hollow Stem A AS - Auger/Grab Sampl i =i i
ey SR ke S Split spoon =2 inches OD, 24 inches long
HA - Hand Auger BX - 1.5"Rock Core
AR - AirRotary NX - 2.1"Rock Core Borehole coordinates are approximate based upon handheld GPS
DTR - Dual Tube Rotary GP - Geoprobe and elevations are estimated by overlaying coordinates with the
FR - Foam Rotary HP - Hydro Punch
MR - Mud Rotary SS - Split Spoon survey.
RC - Reverse Circulation ST - Shelby Tube
CT - Cable Tool WS - Wash Sample
JET - Jetting OTHER:
D - Drivi AGS - Above Ground
DTC - D::?I”'rllgrough Casing Sutace Reviewed by: Danielle Neamtu Date: 4-25-12
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CDM
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BOREHOLE LOG
B-3

Sheet 2 of 3

Client: TVA
Project Location: Spring City, TN

Project Name: TVA Watts Bar Fossil Plant
Project Number: 83529

2 £
[} 0 3% El %“@, ‘é K] » -é
E— § Sample E—n\: 2 De%\tlﬁ 82 g |89 8! o Material
Numb S 6 s 2 o3 k= D ipti
SF umber 325 () %§ % 5713% escription
S 2 [a}
m
686.0 | ©
15 CL
1 CL-| =~ Wet, very soft to soft, medium brown to tan-brown, SILT and ~ |
1 ML CLAY, little sand.
SS S-7 24/10 - 4 03 1
681.0 2
20
2 CL | =~ Wet, soft, medium brown to tan-brown, CLAY, some silt, trace |
1 sand.
SS S-8 24/24 - 0.5 2
676.0 2
25
2 [TI'SP-] ~ ~Wet, very loose, medium brown to gray-brown, fine SAND, little ~ |
1 SM silt.
SS S-9 24/24 - 9
671.0 3
30
2 Wet, medium dense, tan to gray, fine to coarse SAND, some
8 gravel, trace silt.
SS S-10 24/15 1
666.0 12
35
ss| s | a8 48 [T SMISG ~ Wel, very dense, gray, fire io Goarse SAND, Titfe silt, dlay, frace |
100/2" | gravel. WEATHERED ROCK-
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BOREHOLE LOG

Smith B-3
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Client: TVA
Project Location: Spring City, TN

Project Name: TVA Watts Bar Fossil Plant
Project Number: 83529

£ c
5| o 3
] o 8% 5= 2 o 2
E— § Sample E—& § DE(Ie?J\tIh T2 g |89 § o Material
Numb S 6 s 2 o3 k= D ipti
3F umber 325 () %§ % 5713% escription
S 2 [a}
& m
S BMISd
661.0 - 1 Split-spoon refusal at 38.7 feet below ground surface.
|40 ] s _ _Auger refusal at 40 4 feet below ground surface.
7301 | GW RUN 1: 40.4 to 44.8 feet-bgs
B 7] oS REC = 9%, RQD = 0%
6:00 @’A Moderately hard to hard, highly weathered, brown and orange to
L | PN gray, aphanitic, interbedded SHALE, LIMESTONE, and RIVER
&
N o ROCK; extremely thin bedding, low angle jointing, very close
NQ C-1 52.8/6 6:00 | . spacing, rough, discolored, open, calcite veins.
S, 20
st (652
L] 2 R
200 [
-850.0. 430 [[SHALELS RUNZ 448tos9Bfeetbes |
I REC =23%, RQD = 0%
L | 7: [ Moderately hard to hard, highly weathered,gray, aphanitic,
00
‘ ‘ interbedded LIMESTONE and SHALE; very thin bedding, low
I angle jointing, very close spacing, rough, discolored, open, calcite
- - 6:00 \ veins.
NQ C-2 60/14 \ |
L i 7115 |l |
[
— — 8:15 ‘ ‘
\
1 | o ______
-e5L0 945 [ SHALE/LS ~RUN3: 498 to 548 fect-bas
I REC = 16%, RQD = 0%
L | 16:1 [ Moderately hard, highly weathered,gray, aphanitic, interbedded
6:15
‘ LIMESTONE and SHALE; extremely thin to very thin bedding, low
I angle jointing, very close spacing, rough, discolored, open.
L m 7:30 ]
NQ C-3 60/9.5 \ |
L i 815 |l |
[
— — 6:45 ‘ ‘
\
16460 ‘ Boring terminated at 54 8 feet bel d surf
55 oring terminated at 54.8 feet below ground surface.
| 641.0 |
60




Shith

Monitoring Well Installation Log

5400 Glenwood Ave

Suite 300
Raleigh, NC 27612
(919) 787-5620

——

SURFACE SEAL:
(Thickness & Type)

BACKFILL MATERIAL:
(Type)

TOP OF SEAL:

SEAL CONSTRUCTION:
(Thickness & Type)

TOP OF SANDPACK:

RISER CONSTRUCTION:
(Type, Diameter Material)

TOP OF SCREEN:

SANDPACK TYPE:

SCREEN MATERIAL:

Client: TVA Contractor: Total Depth Drilling Boring/Well No.: B-1/MW-1
Project Name: Watts Bar Fossil Plant Driller: Date Installed: 11/17/11 - 01/11/12
Project Location: Watts Bar (Rhea Co.), TN Ground EL: Logged By: MRH
Project Number: 83529 Riser EL: Page: 1 of 1
GROUND ROADWAY BOX

SURFACE

1 ft - Portland Cement

Soil sloughed into hole

16 ft

7 ft - Bentonite

23 ft

Schedule 40 PVC, 2 - Inch

25 ft

Filter Sand - DSI Well Gravel Pack

Schedule 40 PVC, 0.10, 2-Inch

(Type, Slot, Diameter Material)

BOTTOM OF SCREEN:

BOTTOM OF BOREHOLE:

BOREHOLE DIAMETER:

NOTE: All depths are in feet below ground surface, unless noted otherwise.

35 ft

44.6 ft

0.75 ft - s0il/0.24 ft - rock

Remarks:

Updated On: 04/09/01



CDM_ 5400 Glenwood Ave
Smith

Raleigh, NC 27612

Monitoring Well Installation Log (919) 787-5620
Client: TVA Contractor: Total Depth Drilling Boring/Well No.: B-3/MW-3
Project Name: Watts Bar Fossil Plant Driller: Tim Hall Date Installed: 11/16/2011
Project Location: Watts Bar (Rhea Co.), TN Ground EL: 701.0 ft Logged By: MRH
Project Number: 83529 Riser EL: Page: 1 of 1
GROUND ROADWAY BOX
SURFACE
SURFACE SEAL: 3 ft - Portland Cement
(Thickness & Type)
BACKFILL MATERIAL: Filter Sand (DSI gravel pack)
(Type)
TOP OF SEAL: 24 ft
SEAL CONSTRUCTION: 4 ft - Bentonite
(Thickness & Type)
TOP OF SANDPACK: 28 ft
RISER CONSTRUCTION: Schedule 40 PVC, 2-Inch
(Type, Diameter Material)
TOP OF SCREEN: 30 ft
SANDPACK TYPE: :Filter Sand - DSI Well Gravel Pack
SCREEN MATERIAL: Schedule 40 PVC, 0.10, 2-Inch
(Type, Slot, Diameter Material)
BOTTOM OF SCREEN: 40 ft
BOTTOM OF BOREHOLE: 54.8 ft
|——| BOREHOLE DIAMETER: 0.75 ft - s0il/0.24 ft - rock
NOTE: All depths are in feet below ground surface, unless noted otherwise.
Remarks:

Updated On: 04/09/01



Particle Size Distribution Report
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(no specification provided)

11/16/2011

Date:

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

95618-83529

Project No:

Figure

Depth: 1-3

Source of Sample: B-1
Sample Number: S-2

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



LIQUID AND PLASTIC LIMITS TEST REPORT

CDM Smith

Cambridge, Massachusetts

Figure

60 % /
Dashed line indicates the approximate ) /
upper limit boundary for natural soils — Q
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10— /’ 7
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0 3
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
e Lean clay 34 21 13 CL
Lean clay 28 17 11 CL
Project No. 95618-83529  Client: TVA Remarks:
Project: Watts Bar Fossil Plant CCP Closure OAs received moisture content=16.2%
MAs received moisture content=23.0%
®Source of Sample: B-1 Depth: 5-7 Sample Number: S-4
MSsource of Sample: B-1 Depth: 23-25 Sample Number: S-9

Tested By: NE Checked By: MR




Particle Size Distribution Report
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(no specification provided)
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11/16/2011

Date:

Depth: 13-15

Source of Sample: B-1
Sample Number: S-7

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-83529

Project No:

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



Particle Size Distribution Report
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(no specification provided)

*

11/16/2012

Date:

Depth: 28-30

Source of Sample: B-1
Sample Number: S-10

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-83529

Project No:

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



Particle Size Distribution Report

d3NId LN3OH3Id

)
<
o
/ AL
o
o 2
\C £
o) - i
/ s =
\ =<
7 ik
|
O e e e e ) | R
7/ b
e e e e /] S
B ———_—————— I‘K \\\\\\\\\\\\\ 0|
£l
W —
e ——— - S €
€
. iaiaiats iaiaiaiat il it B Tf =
7 wl'§
oe# —~ Nl ¢
T o T 0|R| 5|+
D~ - Z TS
Zl |3 F
\\ < =
7 W
ou#
e @
/ 8=
/AN N s o U S ——
Q
B N
PSS s ——————te= == - = £/
~ Ll<
wy b4 -
$
{11174 S N S S S U U—— m
L R N E..— - 2
&
8 _
ST577% S S O A S S U S—— P
up—m—t—- - - — (8]
T e e e e e s e ey S
8
wop o444 ]
E
ES
o o o o o o o o o o o
o [} [<e} ~ © 0 < 32 N -~

2
R=| oo
o0 \O
= — O N
£ 2SN
o SO —
= —
iy TR
= o 38
s o nno
VI M
g 25 O g
S S a0 = =2
g= B S = [<us 2%
g 5& E Lo 90 . 2
o = o - C——> 5 k%bD
=& - QNS ®© < o
H S = o " O G~ o>
g 22 2755 & gysg
.o 9 £ < 7 < S
= < g 9 [T » en.nA
= o3 g Q WOl xe 2
N nown g QOM S = S o @
£ 22w Z3 To00 O 8= 2
s EE 223
s 2 maw
»n O wm = =
= oz .moP
S) ==
oo~ 00 h=
£ 2 ez &7 ESTE
S5 X Nno g g
< E & and o R =R
S 0% oo M .mmM
E UV 5
T —
23 g I SH— D %3 .2
nZ a o [a]ala] ) < >
o~ =
o
a %
<
a X
[
*,Z
O w
w O
o @
o W
o
=
ufiloo~noogn—
O Zlcocaoe—=uvu—©
K S|S0 O A
w =~
o
WE9 coo&&
U N—=enI=-aF2g
5 0% N Sl

(no specification provided)

*

11/16/2011

Date:

Depth: 33-34.5

Source of Sample: B-1
Sample Number: S-11

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-83529

Project No:

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



LIQUID AND PLASTIC LIMITS TEST REPORT

®Source of Sample: B-2
Msource of Sample: B-2
Asource of Sample: B-2
®Source of Sample: B-2

Depth: 5-7

Depth: 13.5-15.5
Depth: 28.5-30.5
Depth: 20.5-22.5

Sample Number: S-3
Sample Number: S-6
Sample Number: S-9
Sample Number: U-1

60 ~ 7
Dashed line indicates the approximate ) /
upper limit boundary for natural soils — Q
O /
50— - ot
/ 0‘2‘
sl L / /
X //
L 7
[m] /
z
z
G 30 > = L
'_ 7
[} L,/
< ya
T /
/// QV
20— o e/
//// 0
.
10— /' —- ‘
[/ /] ML or OL MH or OH
| |
0 1
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 uscs
e Lean clay 44 23 21 CL
| Fat clay 53 24 29 CH
A Lean clay 40 21 19 CL
4 Lean clay 34 19 15 CL
Project No. 95618-83529  Client: TVA Remarks:
Project: Watts Bar Fossil Plant CCP Closure ®As received moisture content=21.7%

A received moisture content=20.6%
AAs received moisture content=27.8%
@As received moisture content=14.6%

CDM Smith

Cambridge, Massachusetts

Figure

Tested By: NE

Checked By: MR




Particle Size Distribution Report

urg/e

unl

00c#

ovl#
001#

09#

Ov#

0oc#

0¢

0L

0.001

0.01

GRAIN SIZE - mm.

Clay

% Fines

Silt

9.3

Fine
79.9

% Sand

Medium

10.8

Material Description

Poorly graded sand with silt

PI=

Atterberg Limits

LL

PL=

Dgo= 0.2792
D?2= 0.1470
Ce= 1.63

Coefficients
= 0.3927
= 0.1926
343

D
D
C

85
30=
o2

0.4406
0.2477
0.0814

20
50=
10=

D
D
D

=

AASHTO=

Classification

SP-SM

USCS

Remarks

As received moisture content=27.6%
Soil classification and description based on

Visual Manual Procedure ASTM D 2488

ury

U
ury

ure

ug

urg

100

o
©

o
'e)

d3NId LN3OH3Id

Coarse

0.0

Fine

0.0

PASS?
(x

=NO)

% Gravel

Coarse

0.0

SPEC.”

PERCENT

% +3"
0.0

PERCENT

FINER
100.0
100.0
100.0
100.0

99.9

89.2
15.2
9.3

SIEVE

SIZE
3
3/4
#4
#10
#20

#40
#100
#200

*

(no specification provided)

1/10/2012

Date:

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

95618-83529

Project No:

Figure

Depth: 38.5-40.5

Source of Sample: B-2
Sample Number: S-11

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



LIQUID AND PLASTIC LIMITS TEST REPORT

Project: Watts Bar Fossil Plant CCP Closure

®Source of Sample: B-3 Depth: 2-4 Sample Number: S-2

MSource of Sample: B-3 Depth: 13-15 Sample Number: S-6

AsSource of Sample: B-3 Depth: 18-20 Sample Number: S-7

®Source of Sample: B-3 Depth: 23-25 Sample Number: S-8
CDM Smith

Cambridge, Massachusetts

60 ~ 7
Dashed line indicates the approximate ) /
upper limit boundary for natural soils — Q
O /
50— o(
/ 0‘2‘
ol L / /
X //
L 7
[m] /
z
z /
G 30— - —
'_ 7
[} L,/
< ya
T /
/// OV
20— o &/
Vs 0\/ /
.
10— /' - & //
/777 ML or oL MH or OH
0 |
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 uscs
e Lean clay 29 18 11 CL
| Lean clay 29 19 10 CL
A Lean clay-low plasticity silt 27 20 7 CL-ML
4 Lean clay 35 20 15 CL
Project No. 95618-83529  Client: TVA Remarks:

@ As received moisture content=14.5%
A received moisture content=21.3%
AAs received moisture content=28.1%
@As received moisture content=31.9%

Figure

Tested By: NE

Checked By: MR




Particle Size Distribution Report

d3NId LN3OH3Id

)
<
[ ° o
k 0|
3
& -
Q — [N
g =
=N
M‘ (21
/
00efF=———g————— === === ————+ ——f————————————————
= -
v e RS EEEEs o
00L#lF————4—————1 P R \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ o —
—— | %
oof---gpffl .
\\ m
O == 1 T |z
Wl
oc# -V_ n £
°
(7 e e e e e D= 3|
— W M =)
< =
hd
o] o
o
ge
Slc
[$]
; \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
o
. <)
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ [= .
ulg/e = =o
LT R . —-—,-RhHhH-ribh 5
5
HITE7/ S s A S [ W S (S W, SY—— o
o
K R i A A e AL 2| o
1]
. | O
(71771 S S S S S E— 5 S
uf—m——m—— - - — (8]
FLTT: @ S s ey s s [y S [ (e Spnp——
8
) e ) e Y ) S S )
E
ES
o o o o o o o o o o =)
S & @ = ) e} < @ & -

o
~
—
-
S
I
" owi
_— O~ O
o ono
c n_._u g
o
(<] el ©
R 7
2 = 0 gL .m%
= £ 2o~ (=) e g
y = ci~ — E=1 I -Na)
b | =X © x '\ g
[ o= 2 oY =
a bt _ = m.ﬂ.ﬂT
= 9 s ® Rl
S = nu 0 s o<
- ol Ol OOl © < 7
i 2y Ooms 5 =R
2 23 Tono © S= =2
© < o3
= 2e8
ERE:
172 St
0 .mumw
- o 3 £8¢g
T =Rt
[=] N O O = <
3 =1 A
2 I 53
% NN A 3o
2 1l cco O 2=
= — DO~ ] w3 .2
@] o [alala] ) < >
o~ =
o
a %
<
a X
-
*, 2z
O w
w O
o
» W
o
[
z
ufiloccooow—n
O Zzlcocoooa al —~
¥ S5 SSa~<
w hkl—— ===
o
Sul o syos5988
Eznjy#lzd.lz
5o BN S

(no specification provided)

*

11/15/2011

Date:

Depth: 8-10

Source of Sample: B-3
Sample Number: S-5

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-83529

Project No:

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



Particle Size Distribution Report
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*

(no specification provided)

11/15/2011

Date:

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-83529

Project No:

Depth: 33-35

Source of Sample: B-3
Sample Number: S-10

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



Particle Size Distribution Report

unl

)\—.()

N o

00c#

ovl#
001#

09#

Ov#

0oc#

oc#

0.001

0.01

GRAIN SIZE - mm.

OL#

urg/e

ury

U
ury

ure

ug

urg

100

d3NId LN3OH3Id

>
o
o=

(7]

]

£

iL

R
=N
[ZIp
Q|
£l
| —

k-]

f=

]

o E

3|
TS| en
Q| N
=
[
m3.
(oo}
o =
o
Q
g2
L | °©

°

>

©

o

o

°

o/e
2o
Slc
o

»

* 3

B

e X\
Vek=]
D~ —
—co*®
o~
I
I oIl
_— O~ O
o nno
Il =
c O 15
= ) = =2
2 = ) s 2%
= £ - —\O K=l PIEEEN
o = closa B °N
b - oot ® < ° =
o BNZS 9 ®— S =
o fd —cn OO = m__ .UT
9 & LT 2 .20
= 2 O 11l 0 OS5 <
= ol Qwol xe 2
o = C83um 2 o 2
= =3 nno g= =
1] < eduw
n g &
2 O A
vcow S 253
[S\Ksaksa) n mmu
own o D= g
= a3 O E &
= +t3SS z 3>
s Il D <
2 L 8 BEF
T —
= | DO — () v '3 .2
n o [alala] D < w >
[
o
a %
<
a X
[~
*, Z
O w
w O
o @
» w
o
[
-4
b filoot—mnean
O Zloco—cnaa~am
K S|~ unanaq
w =~
o
WE o000
R SO S

*

(no specification provided)

11/15/2011

Date:

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-83529

Project No:

Depth: 38-38.7

Source of Sample: B-3
Sample Number: S-11

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



Dhith

Geotechnical Engineering Laboratory

ISOTROPICALLY CONSOLIDATED UNDRAINED TRIAXIAL TEST SUMMARY - ASTM D4767

Client: TVA Test Date: 3/14/2012 LL: 34
Project: Watts Bar Exploration No: B-2 PL : 19
Location:  Spring City, TN Sample No: U-1 Specimen 1 Pl : 15
Project No: 95618-83529 Depth (ft): 21 USCS: CL
30
I 25 —
Initia ot
Moisture Content (%): 20.7% Z 20 . ctell
Dry Unit Weight (pcf): 105.9 e /—-"'
Diameter (in): 1.407 £ 15 ’/
Height (in): 3.125 < /
Void Ratio (-): 0.59 B 10
Saturation (%): 94.7% 2
Moisture Content (Trim.%): 19.9% 5
Cross Sectional Area (in°): 1.555
0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Einal Axial Strain (%)
Moisture Content (%): 23.2% 8
Dry Unit Weight (pcf): 103.3
Height (in): 2.564 7 (J’J\
Void Ratio (); 0.63 e f N
Saturation (%): 99.4% 2 N~
Cross Sectional Area (in°): 1.926 2 > ""“\...__N
g * T —
o 3
End of Consolidation Data s
A. Evaluated using Method B e 2
Sample Saturated using Method B 8 1
Moisture Content (%): 23.2% g,
Dry Unit Weight (pcf): 103.3 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Height (in): 3.125
Void Ratio (-): 0.63 Axial Strain (%)
Saturation (%): 99.4% 14
Cross Sectional Area (in°): 1.590
Pore Pressure Parameter B (-): 0.97 12 /"‘ 4
Final Back Pressure (psi): 80 10 o /
Consolidation Pressure (psi): 12.21 /-" /
8 /
2 6 ./ /
Shear Data = /
Shear Strain Rate (%/hr): 1% 4 \\ /
Max. Deviator Stress (psi): 24.56 2 ./
Strain at Failure (%): 15.00 g
Minor Eff. Pr. Stress (psi): 8.88 0
Major Eff. Pr. Stress (psi): 33.44 0 5 10 15 20 25 30
Undrained Strength Ratio (-): 1.01 p (psi)
| +e+e:tESP === TSP-u
Notes: Remarks:

1. Value of Specific Gravity Gs is assumed

2. Failure criterion: max. deviator stress at strain < 15%




Dhith

Geotechnical Engineering Laboratory

ISOTROPICALLY CONSOLIDATED UNDRAINED TRIAXIAL TEST SUMMARY - ASTM D4767

Client: TVA Test Date: 3/14/2012 LL: 34
Project: Watts Bar Exploration No: B-2 PL : 19
Location:  Spring City, TN Sample No: U-1 Specimen 2 Pl : 15
Project No: 95618-83529 Depth (ft): 21 USCS: CL
45
40
Initial B - pa
Moisture Content (%): 19.3% T 30
Dry Unit Weight (pcf): 104.4 - Prad
Diameter (in): 1.385 = /"
Height (in): 3.220 MY /‘
Void Ratio (-): 0.61 % 15 +—f
Saturation (%): 84.8% 2 10 /
Moisture Content (Trim.%): 20.6%
Cross Sectional Area (in®): 1.507 >
0
0 1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Einal Axial Strain (%)
Moisture Content (%): 22.8% 16
Dry Unit Weight (pcf): 104.0
Height (in): 2.651 14
Void Ratio ()’ 0.62 T / S~ —
Saturation (%): 99.4% 2 I T T——
Cross Sectional Area (in°): 1.820 g 10 e~
g 8
o 6
End of Consolidation Data s
A. Evaluated using Method B e 4
Sample Saturated using Method B 8 2
Moisture Content (%): 22.8% g,
Dry Unit Weight (pcf): 104.0 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Height (in): 3.219
Void Ratio (-): 0.62 Axial Strain (%)
Saturation (%): 99.4% 25
Cross Sectional Area (in°): 1.508
Pore Pressure Parameter B (-): 0.97 20
Final Back Pressure (psi): 85 ./
Consolidation Pressure (psi): 24.34 15 ’__/
— '
Shear Data ‘2 10
Shear Strain Rate (%/hr): 1%
Max. Deviator Stress (psi): 39.77 5 N
Strain at Failure (%): 15.00 N
Minor Eff. Pr. Stress (psi): 15.25 0
Major Eff. Pr. Stress (psi): 55.02 0 10 20 30 40 50
Undrained Strength Ratio (-): 0.82 p (psi)
| +e+e:tESP === TSP-u
Notes: Remarks:

1. Value of Specific Gravity Gs is assumed

2. Failure criterion: max. deviator stress at strain < 15%




Dhith

Geotechnical Engineering Laboratory

ISOTROPICALLY CONSOLIDATED UNDRAINED TRIAXIAL TEST SUMMARY - ASTM D4767

Client: TVA Test Date: 3/14/2012 LL: 34
Project: Watts Bar Exploration No: B2 PL : 19
Location:  Spring City, TN Sample No: U-1 Specimen 3 Pl : 15
Project No: 95618-83529 Depth (ft): 21 USCS: CL
70
65 o~
60
Initial 55 P
Moisture Content (%): 20.8% z ig )y d
Dry Unit Weight (pcf): 104.5 7 w0 y 4
Diameter (in): 1.411 £ 35
Height (in): 3.085 L 3 {
Void Ratio (-): 0.61 g >
Saturation (%): 91.7% 3 o
Moisture Content (Trim.%): 20.2% 10
Cross Sectional Area (in®): 1.564 5
0
01 23 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22
Einal Axial Strain (%)
Moisture Content (%): 21.1% 35
Dry Unit Weight (pcf): 107.1
Height (in): 2.480 30
Void Ratio (-): 0.57 . rd ~—
Saturation (%): 99.4% z ® l e~
. — = —
Cross Sectional Area (in): 1.853 g 20 f haa
& 15
o
End of Consolidation Data S 10
A. Evaluated using Method B e
Sample Saturated using Method B 8 5
Moisture Content (%): 21.1% g,
Dry Unit Weight (pcf): 107.1 01 23 456 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22
Height (in): 3.084
Void Ratio (-): 0.57 Axial Strain (%)
Saturation (%): 99.4% 35
Cross Sectional Area (in°): 1.523 e /
Pore Pressure Parameter B (-): 0.97 30 L
Final Back Pressure (psi): 107 25 / /
Consolidation Pressure (psi): 48.22 " ‘/ //
- / /
‘B b1
Shear Data ‘2 o 'W\ //
Shear Strain Rate (%/hr): 1% 10
Max. Deviator Stress (psi): 65.49 5 ‘\ /
Strain at Failure (%): 15.00 },/
Minor Eff. Pr. Stress (psi): 29.14 0
Major Eff. Pr. Stress (psi): 94.62 0 10 20 30 40 50 60 70 80 20
Undrained Strength Ratio (-): 0.68 p (psi)
| +e+e:tESP === TSP-u
Notes: Remarks:

1. Value of Specific Gravity Gs is assumed

2. Failure criterion: max. deviator stress at strain < 15%




i

Geotechnical Engineering Laboratory

UNCONSOLIDATED-UNDRAINED TRIAXIAL TEST SUMMARY - ASTM D2850

Client: TVA Test Date: 3/14/2012 LL : 34
Project: Watts Bar Exploration No: B-2 PL : 19
Location: Sample No: U-1 Pl : 15
Project No: 95618-83529 Depth (ft): 215 USCS: CL
Specimen 1 Initial Final 2000
Moisture Content (%): 21.1% 22.0% 1800 —
Dry Unit Weight (pcf): 126.5 - E 1600 f/
Diameter (in): 1.390 - G 1400 //r
Height (in): 2.750 - g 1200 o
Void Ratio (-): 0.61 0.61 £ 1000 /
Saturation (%): 93.3% 97.4% 2 800
Specific Gravity (-): 2.70 2 s00
Moisture Content (Trim.%): 20.2% 3 0 /
Strain Rate (%/min): 0.7 200 /
Confining Pressure (psi): 7 0
Strain at Failure (%): 15.00
Compressive Strength (psf)"? 12.0 0 > 0 Strainz,oav[%] % %0 % 0
: . . 2000
Specimen Initial Final 1800
Moisture Content (%): = 1500
Dry Unit Weight (pcf): aQ
Diameter (in): & 1400
Height (in): g 1200
Void Ratio (-): % 1000
Saturation (%): 5 800
Specific Gravity (-)*: g 600
Moisture Content (Trim.%): A 400
Strain Rate (%/min): 200
Confining Pressure (psi): 0
Strain at Failure (%): ’ 0 5 10 15 20 25 30 35 20
Compressive Strength (psi)® Axial Strain, g, [%]
2000
Specimen Initial Final 1800
Mmsture Co.ntent (%): = 1600
Dry Unit Weight (pcf): S 1400
Diameter (in): c 1200
Height (in): 2 1000
Void Ratio (-): &
Saturation (%): S 800
Specific Gravity (-)*: g 600
Moisture Content (Trim.%): 8 400
Strain Rate (%/min): 200
Confining Pressure (psi): 0
Strain at Failure (%): 0 5 10 15 20 25 30 35 40

Compressive Strength (psi)”

Axial Strain, g, [%]

Notes:
1. Value of specific gravity is assumed

2. Failure criterion: maximum deviator stress at strain less than or equal to 15%

Test Remarks:
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Geotechnical Engineering Laboratory

UNCONSOLIDATED-UNDRAINED TEST - MOHR CIRCLES

Client:
Project:
Location:
Project No: 95618-83529

TVA
Watts Bar
0

Test Date:

Exploration No:
Sample No:

Depth (ft):

3/14/2012

B-2
uU-1
215

LL:
PL :
Pl :
USCS:

34
19
15
CL

Specimen 1 Specimen 2 Specimen 3

Confining Pressure (psi) 7 0 0
Undrained Shear Strength Su (psi) 6.02 0.00 0.00
Strain at Failure (%) 15.00 0.00 0.00
Initial Moisture Content (%) 21.1% 0.0% 0.0%
Initial Saturation (%) 93.3% 0.0% 0.0%
Average Su (psi)
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Notes:

Test Remarks:




Attachment 2
Phase 2 Investigation

Test Boring Logs
Well Installation Logs
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Client: TVA
Project Location: Spring City, Tennessee

Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Number: 95618-92016

Drilling Contractor: Total Depth Drilling
Drilling Method/Rig: 3.25" HSA// CME-55
Drillers: Tim Hall

Drilling Date: Start: 6-11-12 End: 6-11-12
Borehole Coordinates:

N 464,486.5 E 2,331,360.8

Surface Elevation (ft.): 711
Total Depth (ft.): 58.5
Depth to Initial Water Level (ft-bgs): 27.2

Abandonment Method: Converted to observation well

Field Screening Instrument:

Logged By: J. Wen

g c
5| o 3
o) 08w 5= |8 =
2 § Sample g—i é DEtleT)\tlh T2 g |89 § o Material
>0 o © o inti
S Number 3 3L () %§ % 5 =43 -g Description
S 2 =)
m
7110 €
0 13 FILL 3-inches of Gravel -FILL-
9 Moist, very stiff, reddish brown, CLAY, trace Sand and Gravel.
SS S-1 24/20 PP>4.5] g
TV=0.5
10
4 Moist, very stiff, reddish brown, CLAY, trace Sand.
7
SS S-2 2417 -IPP>4.5 10
TV=1.2
12
3 Moist, stiff, reddish brown, CLAY, trace Sand.
6
ss| s3 |[2a18 00 pp=3s
TV=0.7
9
4 Moist, very stiff, reddish brown, CLAY, trace Sand.
7
SS S-4 24/21 -IPP=4.5
Tv=17| 1°
12
2 Moist, stiff, reddish brown CLAY, trace Sand.
4
SS S-5 24/21 -IPP=4.5
Tv=09| 8
701.0 12
1 3 Moist, stiff, reddish brown CLAY, trace Sand.
4
SS S-6 24/18 -IPP=2.3
Tv=0.8| 8
9
4 Moist, stiff, reddish brown CLAY, trace Sand.
ss| s7 |2420fF  App=3s| °
TV=0.9| 9
1
4 Moist, very stiff, dark gray, CLAY & SILT, trace Sand.
696.0 6
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES: Hammer weight = 140 pounds, drop height = 30 inches
HSA - Hollow Stem Auger AS - Auger/Grab Sample Split spoon = 2 inches OD, 24 inches long
SSA - Solid Stem Auger CS - California Sampler PP = Pocket Penetrometer
HA - Hand Auger BX - 1.5"Rock Core TV = Torvane
AR - Air Rotary NX - 2.1"Rock Core WOH = Weight of Hammer
DTR - Dual Tube Rotary GP - Geoprobe X . X
FR - Foam Rotary HP - Hydro Punch Borehole coordinates are approximate based upon handheld GPS and elevations are
MR - Mud Rotary SS - Split Spoon estimated by overlaying coordinates with the survey.
RC - Reverse Circulation ST - Shelby Tube
CT - Cable Tool WS - Wash Sample
JET - Jetting OTHER:
D - Drivi AGS - Above Ground
DTC - D::?I”'rllgrough Casing Sutace Reviewed by: D. Neamtu Date: 8-17-12
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BOREHOLE-PP READINGS/NO ROCK TVA PHASE II_RHL.GPJ CDM_CORP.GDT 8/30/12

Client: TVA Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Location: Spring City, Tennessee Project Number: 95618-92016
g c
EE | o &
] o 8% = 2 o 2
E— § Sample E—& § DE(Ie?J\tIh T2 g |89 S Material
>0 SR © 0 o inti
3 Number 3 3L () %§ % 5 =3 -g Description
S 2 [a}
696.0 | =
SS S-8 24718 15 [PP=4.5] 11 FILL
TV=12| 44
6 CL Moist, stiff, dark brown, CLAY & SILT, some Sand. -ALLUVIAL
6 SOIL-
SS S-9 24/24 - qPP=3.0] 4
TV=1.3
1
2 Moist, stiff, dark brown, CLAY & SILT, little Sand.
4
SS S-10 24/24 - —1PP=2.5 6
TV=1.1
691.0 8
20 Moist, dark brown, CLAY & SILT, little Sand.
ST U-1 24/24 - —
2 Wet, stiff, dark brown, CLAY & SILT, some Sand.
4
SS S-11 24/24 - — 7
686.0 6
25
i ] SC Wet, loose, light brown, fine SAND, some Clay & Silt.
2
2
SS S-12 24/24 - 4
681.0 °
30
|
1 Wet, very loose, light brown, fine SAND, some Clay & Silt.
WOH }
SS S-13 24/24 - 1
676.0 4
35
1 Wet, very loose, dark gray, fine to medium SAND, some Clay &
1 Silt.
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Client: TVA
Project Location: Spring City, Tennessee

Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Number: 95618-92016

£ c
5| @ 5
o 289 s | = |8 =
2 2| sample g_i § DEtlee\tIH 52 g |59 AT Material
3'5 Number 3% S (ftp) &8 2 g—l 82 Description
<= : T o}
x o
N °
SS S-14 24724 2 /] sC
671.0 M7
40 7
Zy GC Wet, loose, dark gray, fine GRAVEL and fine to coarse SAND,
some Clay & Silt (rounded river rocks).
SS S-15 24/24 - %
666.0 10
45 %
L % Difficult drilling starting from 46 feet, sand heave before shale.
\SS A S-16 2/0 50/2" ‘ )Z s NO SAMPLE RECOVERY.
3:00 [ Auger refusal at 48.2 feet-bgs.
Na| c |2162] - RUN 1: 48.2 to 50 feet-bgs
3:00 [ REC = 10%, RQD = 0%
6%0 575 | ] ! Hard, slightly to completely weathered, gray, fine-grained,
: \ LIMESTONE, jointing horizontal, very close to close, rough,
NG co oas7 [ | planar, fresh to decomposed, open.
i 215 [ RUN 2: 50 to 52 feet-bgs
| \ REC = 33.3%, RQD = 0%
6:00 [ Hard, slightly to completely weathered, gray, fine-grained,
NQ C-3 12/0 [ | LIMESTONE, jointing horizontal to moderately dipping, very close,
rough, stepped, fresh to decomposed, open.
6:00 | |
‘ \ RUN 3: 52 to 53 feet-bgs
L REC = 0%, RQD = 0%
NQ| c4 |2418 700 f] No Recove ’
| i
656.0 i [ i | RUN 4: 53 to 55 feet-bgs
55 500 || ‘ /HI/_%SLE: REC = 75%, RQD = 66.7%
[ Hard, slightly to moderately weathered, gray with white, fine
NQ C5 |2412 5:00 \ grained, LIMESTONE, jointing horizontal to low angle, very close
‘ I to moderate spacing, rough, undulating, fresh to decomposed,
[ open.
6:00
[ | RUN 5: 55 to 57 feet-bgs
NQ| C6 | 180 | oo | REC = 50%, RQD = 0%
) \ Hard, slightly to moderately weathered, gray with white, fine
grained, LIMESTONE and SHALE, jointing moderately dipping,
~ very close, rough, planar, fresh to decomposed, open.
651.0 RUN 6: 57 to 58.5 feet-bgs
" 60 | REC = 0%, RQD = 0%

No Recovery.

Boring terminated at 58.5 feet-bgs.
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Client: TVA
Project Location: Spring City, Tennessee

Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Number: 95618-92016

Drilling Contractor: Total Depth Drilling
Drilling Method/Rig: 3.25" HSA// CME-55
Drillers: Tim Hall

Drilling Date: Start: 6-12-12 End: 6-12-12

Borehole Coordinates:

Surface Elevation (ft.): 710

Total Depth (ft.): 30

Depth to Initial Water Level (ft-bgs): Not Measured
Abandonment Method: Grouted to ground surface

Field Screening Instrument:

N 464,634.1 E 2,331,336.6 Logged By: R. Lawrence
g c
5| o 3
o) 08w 5= |8 =
2 § Sample g—i é DEtle%\tlh T2 g |89 § o Material
>0 o] © o inti
S Number 3 3L () %§ % 5 =43 -g Description
S o [a}
o
710.0| ¢
0 9 BOT- Dry, dense, black, fine to coarse BOTTOM ASH, trace Clay and
14 | TOM Gravel.
SS| 81 |2420F A 18 p| ASH
17
8 Moist, very dense, black, fine to coarse BOTTOM ASH, trace Clay.
19
SS S-2 24/19 B 28
41
32 Moist, very dense, black, fine to coarse BOTTOM ASH, trace Clay.
SS S-3 1211 50
705.0
5
1 Wet, medium dense, black, fine to coarse BOTTOM ASH, trace
10 Clay.
SS S-4 24/15 B 9
6
3 Wet, loose, black, fine to coarse BOTTOM ASH.
3
SS S-5 24/14 - - 4
700.0 4
10 2 NO SAMPLE RECOVERY.
4
SS S-6 24/0 B 6
4
7 Wet, loose, black, fine to coarse BOTTOM ASH.
3
SS S-7 24/14 - - 3
2
8 Wet, loose, black, medium coarse to coarse BOTTOM ASH.
695.0 3
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES: Hammer weight = 140 pounds, drop height = 30 inches
HSA - Hollow Stem Auger AS - Auger/Grab Sample Split spoon = 2 inches OD, 24 inches long
SSA - Solid Stem Auger CS - California Sampler PP = Pocket Penetrometer
HA - Hand Auger BX - 1.5"Rock Core TV = Torvane
AR - Air Rotary NX - 2.1"Rock Core WOH = Weight of Hammer
DTR - Dual Tube Rotary GP - Geoprobe X . X
FR - Foam Rotary HP - Hydro Punch Borehole coordinates are approximate based upon handheld GPS and elevations are
MR - Mud Rotary SS - Split Spoon estimated by overlaying coordinates with the survey.
RC - Reverse Circulation ST - Shelby Tube
CT - Cable Tool WS - Wash Sample
JET - Jetting OTHER:
D - Drii AGS - Above Ground
DTC - D::?I”'rllgrough Casing Sutace Reviewed by: D. Neamtu Date: 8-17-12
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Client: TVA

Project Location: Spring City, Tennessee

Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Number: 95618-92016

— 10
I
oo
N o

g c
Q= T c
o 087 s © e |52 .
2 g Sample |2 2 62 2 |62 Q 3 Material
o9 ® . .
3F Number 3 é é E§ % 5 =4 % Description
i | = °
SS S-8 24724 3 BOT-
2 TOM
ASH ,
5 Wet, loose, black, medium coarse to coarse BOTTOM ASH.
1
SS| SS9 | 2424 } 1 BOT-|  Wet, medium stiff, dark gray CLAY & SILT and black, medium
6 TOM coarse BOTTOM ASH trace Sand.
ASH
8 / CL Wet, stiff, dark gray, CLAY & SILT and black, medium to coarse
6 BOTTOM ASH, trace Sand.
SS S-10 24/24 5
5
Wet, dark gray, CLAY & SILT and black, medium to coarse
BOTTOM ASH, trace Sand.
ST U1 | 2424 cL Wet, dark gray, CLAY & SILT, trace Sand. -ALLUVIAL SOIL-
gray
4 7 CH Wet, stiff, dark gray, Silty CLAY, trace Sand.
4
SS | S-11 | 24/24 7 %
6 /
5 / Wet, stiff, dark gray, Silty CLAY, trace Sand.
5
SS | s12 | 24/24 8 5 %
6 %
6 % Wet, stiff, dark gray, Silty CLAY, trace Sand.
7
sS| s13 | 24124 . %
i A

BOREHOLE-PP READINGS/NO ROCK TVA PHASE II_RHL.GPJ CDM_CORP.GDT 8/30/12

Boring terminated at 30 feet-bgs.
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Client: TVA

Project Location: Spring City, Tennessee

Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Number: 95618-92016

Drilling Contractor: Total Depth Drilling
Drilling Method/Rig: 3.25" HSA// CME-55

Drillers: Tim Hall
Drilling Date: Start: 6-12-12 End: 6-12-12

Borehole Coordinates:

N 464,614.4 E 2,331,123.6

Surface Elevation (ft.): 711.04

Total Depth (ft.): 28

Depth to Initial Water Level (ft-bgs): 25.9
Abandonment Method: Grouted to ground surface
Field Screening Instrument:

Logged By: R. Lawrence

g c
5| o §
o2 Kol 8 m s s Q B}
S 8| Sample |Sx 2 Elev. | 52 8 | Sods Material
E>| Number |53C Depth | 5% o |83|2o Description
) n2E| () 1 s (O =
3 o =
7110 %
0 6 BOT- Dry, dense, black, fine to coarse BOTTOM ASH.
19 | TOM
SS| s [24)22F 18 p| ASH
16
6 Dry, dense, black, fine to coarse BOTTOM ASH, trace Clay.
17
SS S-2 24/19
18
22
12 Moist, dense, black, fine to coarse BOTTOM ASH, little Clay.
17
706.0
SS S-3 24/20 5 23
23
15 Wet, dense, black, fine to coarse BOTTOM ASH.
20
SS S-4 24/16
18
19
4 Wet, medium dense, black, medium coarse to coarse BOTTOM
8 ASH.
SS S-5 24/19 4
701.0 12
1 Wet, black, medium coarse to coarse BOTTOM ASH.
ST U-1 15/15
20 Wet, dense, black, medium coarse to coarse BOTTOM ASH.
B 21
SS S-6 24/22 17
B 17
4 Wet, loose, black, coarse BOTTOM ASH.
696.0 4
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES: Hammer weight = 140 pounds, drop height = 30 inches
HSA - Hollow Stem Auger AS - Auger/Grab Sample Split spoon = 2 inches OD, 24 inches long
SSA - Solid Stem Auger CS - California Sampler PP = Pocket Penetrometer
HA - Hand Auger BX - 1.5"Rock Core TV = Torvane
AR - Air Rotary NX - 2.1"Rock Core WOH = Weight of Hammer
DTR - Dual Tube Rotary GP - Geoprobe . . "
FR - Foam Rotary HP - Hydro Punch Groundwater level was measured during drilling and may not represent stabilized levels.
MR - Mud Rotary SS - Split Spoon X . X
RC - Reverse Circulation ST - Shelby Tube Borehole coordinates are approximate based upon handheld GPS and elevations are
CT - Cable Tool WS - Wash Sample estimated by overlaying coordinates with the survey.
JET - Jetting OTHER:
D - Driving AGS - Above Ground R
DTC - Drill Through Casing Surface Reviewed by: D. Neamtu Date: 8-17-12
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Client: TVA Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Location: Spring City, Tennessee Project Number: 95618-92016
2 ©8% gev | 2| © |2 |nS
2 § Sample |2 2 De?)tﬁ g2 g |5208 Material
SF Number géé () %‘jg % g—l g% Description
S 2 [a)]
696.0| © =
SS S-7 24716 15 4 BOT-
4 TOM
ASH ,
13 Wet, medium dense, black, coarse BOTTOM ASH.
8
SS S-8 24/8 B 4
3
7 Wet, medium dense, black, coarse BOTTOM ASH.
7
SS S-9 24/22 - 1 6
691.0 6
20
4 Wet, medium dense, black, coarse BOTTOM ASH.
8
85| S0 jadp RPE2S s cL Wet, stiff, reddish brown, LAY & SILT. -ALLUVIAL SOIL-
' 10
4 Wet, medium stiff, reddish brown, CLAY & SILT.
3
ss| st |2424 800 pp=rg
TV=0.5
5
3 Wet, stiff, reddish brown, CLAY& SILT, trace Sand.
4
SS S-12 24/24 -PP=1.2 6
TV=0.7
7
Boring termintated at 28 feet-bgs.
| 681.0 |
30
|
| 676.0 |
35
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Client: TVA

Project Name: TVA Watts Bar Fossil Plant Phase Il

Project Location: Spring City, Tennessee

Project Number: 95618-92016

Drilling Contractor: Total Depth Drilling
Drilling Method/Rig: 3.25" HSA// CME-55

Drillers: Tim Hall
Drilling Date: Start: 6-12-12 End: 6-13-12

Borehole Coordinates:

N 464,726.4 E 2,331,408.3

Surface Elevation (ft.): 711
Total Depth (ft.): 58
Depth to Initial Water Level (ft-bgs): 29.2

Abandonment Method: Grouted to ground surface

Field Screening Instrument:

Logged By: R. Lawrence

£ c
5| o 3
9 9 87 s< | =
2 § Sample g—i é DEtleT)\tlh T2 g |89 § o Material
>0 SR © o inti
S Number 3 3L () %§ % 5 =43 -g Description
S 2 a
m
7110 &
0 5 FILL 6-inches GRAVEL / ASH -FILL-
" Moist, very stiff, reddish brown, CLAY, trace Sand.
SS S-1 24/22 - PP>4.5 44
TV=1.2
10
Moist, very stiff, reddish brown, CLAY, trace Sand.
SS S-2 24/20 - PP>4.5 4
TV=1.2
11
5 Moist, stiff to very stiff, reddish brown, CLAY & SILT, little Sand.
5
ss| s3 |2a24 [100ppoas
TV=1.5
14
5 Moist, very stiff, dark gray to reddish brown, CLAY & SILT, trace
8 Sand.
SS S-4 24/24 - PP=4.5
Tv=20 8
11
5 Moist, stiff, dark gray to reddish brown, CLAY & SILT, trace Sand.
7
SS S-5 24/24 - PP>4.5
Tv=15 7
701.0 "
1 5 Moist, stiff, dark gray to reddish brown, CLAY & SILT, trace Sand.
6
SS S-6 24/20 - PP=3.5
Tv=1.0| 8
6
3 Moist, very stiff, reddish brown, CLAY, trace Sand.
ss| s7 |2424f pP>45 '
TV=12| 8
9
1 Moist, stiff, reddish brown to gray, CLAY, some Sand.
696.0 4
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES: Hammer weight = 140 pounds, drop height = 30 inches
HSA - Hollow Stem Auger AS - Auger/Grab Sample Split spoon = 2 inches OD, 24 inches long
SSA - Solid Stem Auger CS - California Sampler PP = Pocket Penetrometer
HA - Hand Auger BX - 1.5"Rock Core TV = Torvane
AR - Air Rotary NX - 2.1"Rock Core WOH = Weight of Hammer
DTR - Dual Tube Rotary GP - Geoprobe . . "
FR - Foam Rotary HP - Hydro Punch Groundwater level was measured during drilling and may not represent stabilized levels.
MR - Mud Rotary SS - Split Spoon X . X
RC - Reverse Circulation ST - Shelby Tube Borehole coordinates are approximate based upon handheld GPS and elevations are
CT - Cable Tool WS - Wash Sample estimated by overlaying coordinates with the survey.
JET - Jetting OTHER:
D - Drii AGS - Above Ground
DTC - D::?I”'rllgrough Casing Sutace Reviewed by: D. Neamtu Date: 8-17-12
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Client: TVA

Project Location: Spring City, Tennessee

Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Number: 95618-92016

BOREHOLE-PP READINGS/NO ROCK TVA PHASE II_RHL.GPJ CDM_CORP.GDT 8/30/12

£ c
5| @ 5
] o 8% = 2 o 2
28| Sample E‘i 8 DE,L%\{H 52| ¢ |§2 § o Material
>0 o © o inti
3 Number 3 3L () %§ % 5 =3 -g Description
S 2 [a}
m
696.0 | &
SS S-8 24724 15 [PP=2.0 6 FILL
V=07 4
Moist, reddish brown to gray, CLAY, some Sand.
ST U-1 24/21 —
3 CL Wet, medium stiff to stiff, dark gray CLAY & SILT, trace Sand.
5 -ALLUVIAL SOIL-
SS S-9 24/24 - PP=1.2| 4
TV=0.2
691.0 4
20 3 Wet, medium stiff to stiff, dark gray CLAY & SILT, trace Sand.
3
SS S-10 24/4 | qPP=15
TV=0.2
5
1 Wet, medium stiff, dark gray CLAY & SILT, trace Sand.
2
SS S-11 24/18 - PP=1.0| 4
TV=0.1
686.0 3
25
WOH 71 SC Wet, very loose, gray, fine to medium SAND and CLAY & SILT.
WOH [/
SS S-12 2416 — P
681.0 2
30
1 Wet, very loose, brown, fine SAND and CLAY & SILT.
1
SS S-13 24/24 - — 9
676.0 2
35
2 Wet, very loose, gray, fine to medium SAND and CLAY & SILT.
1
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Client: TVA

Project Location: Spring City, Tennessee

Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Number: 95618-92016

£ c
5| o 3
] o 8% s5< 2 o 2
E—§ Sample E—&ﬁ DE(Ie?J\tIh 82 g |89 S Material
>0 o © 0 o inti
3 Number 325 () E§ % (B_I D-g Description
;| @ °
SS S14 | 24124 2 SC
671.0 !
40
2o24 14| SW- Wet, dense to very dense, gray, fine to coarse SAND, some
o2o1d%[ SM Gravel, trace Silt, roots.
SS S-15 24/24 - — 31 [eoeldo
666.0 DA 00
45 el
i ] . Auger refusal at 48.0 feet-bgs.
5:00 | ] ‘ GW /| RUN 1: 48 to 53 feet-bgs
. [T PHALE  REC=25%, RQD=7%
B 7 5:00 [ /LS Hard, moderately weathered, gray, aphanitic, INTERBEDDED
‘ ‘ SHALE, LIMESTONE, and RIVER ROCK, very thin to thin
| 661.0 | ' [ bedding, low angle jointing, very close to close spacing, rough,
50 6:00 discolored, open.
NQ C-1 60/15 ) \ |
B 7 8:00 | I |
. [
B 7] 8:00 I ‘
‘ \
8:00 || | BHALE RUN 2: 53 to 58 feet-bgs
N REC = 25%, RQD = 0%
B 7 . [ Hard, highly weathered, gray, aphanitic, INTERBEDDED SHALE
8:00
‘ ‘ and LIMESTONE, very thin bedding, low angle to moderately
| 656.0 | : I dipping jointing, very close spacing, rough, discolored, open.
55 11:00 ]
NQ C-2 60/15 ) \ |
B 7 9:00 |l |
. [
B N 10:00 ‘ ‘
‘ \
Boring terminated at 58.0 feet-bgs.
| 651.0 |
60
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Client: TVA
Project Location: Spring City, Tennessee

Project Name: TVA Watts Bar Fossil Plant Phase Il

Project Number: 95618-92016

Drilling Contractor: Total Depth Drilling

Drilling Method/Rig: 3.25" HSA// CME-55
Drillers: Tim Hall / Alan
Drilling Date: Start: 6-13-12 End: 6-14-12

Borehole Coordinates:

N 464,751.2 E 2,331,512.0

Surface Elevation (ft.): 693.9
Total Depth (ft.): 45.5
Depth to Initial Water Level (ft-bgs): 12.2

Abandonment Method: Grouted to ground surface

Field Screening Instrument:

Logged By: R. Lawrence

g c
S §
o) 08w 5= |8 =
2 § Sample g—i é DEtleT)\tlh T2 g |89 § o Material
>0 o] © o inti
S Number 3 3L () %§ % 5 =43 -g Description
S 2 [a)]
om
6939 | ©
0 6 FILL Dry, very stiff, brown, SILT, little Sand. -FILL-
12
SS S-1 24/18 -1PP=2.5 8
12
6 Moist, stiff, brown, SILT, trace Sand.
5
SS S-2 24/16 -1PP=2.5 4
4
1 CL Moist, soft to medium stiff, brown, CLAY & SILT, trace roots.
2 -ALLUVIAL SOIL-
ss| s3 |[2420 %8I pp=rg
TV=0.2
3
2 CL Moist, soft to medium stiff, brown, CLAY & SILT and fine SAND,
2 trace roots.
SS S-4 24/12 | 1 9
3
2 Moist, medium stiff, brown, SILT & CLAY, some Sand.
2
SS S-5 24/15 -1PP=2.0
TV=04 3
683.9 5
10 2 Wet, soft to medium stiff, brown, SILT & CLAY and fine SAND,
5 trace roots.
SS S-6 24/24 - 1 )
3
“1] SM Wet, brown, fine to medium SAND, some Silt.
ST U-1 24/24
678.9
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES: Hammer weight = 140 pounds, drop height = 30 inches
HSA - Hollow Stem Auger AS - Auger/Grab Sample Split spoon = 2 inches OD, 24 inches long
SSA - Solid Stem Auger CS - California Sampler PP = Pocket Penetrometer
HA - Hand Auger BX - 1.5"Rock Core TV = Torvane
AR - Air Rotary NX - 2.1"Rock Core WOH = Weight of Hammer
DTR - Dual Tube Rotary GP - Geoprobe . . "
FR - Foam Rotary HP - Hydro Punch Groundwater level was measured during drilling and may not represent stabilized levels.
MR - Mud Rotary SS - Split Spoon X . X
RC - Reverse Circulation ST - Shelby Tube Borehole coordinates are approximate based upon handheld GPS and elevations are
CT - Cable Tool WS - Wash Sample estimated by overlaying coordinates with the survey.
JET - Jetting OTHER:
D - Drivi AGS - Above Ground
DTC - D::?I”'rllgrough Casing Sutace Reviewed by: D. Neamtu Date: 8-17-12
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BOREHOLE-PP READINGS/NO ROCK TVA PHASE II_RHL.GPJ CDM_CORP.GDT 8/30/12

Client: TVA Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Location: Spring City, Tennessee Project Number: 95618-92016
2 238w Elev E;"_i % e n 2
2 § ﬁamgle g—n\; % Depth sg | 2 -é;:v 8! % DMatgri?I
umber g o 9 escription
i FRE M) | 32| £ |07 |08 P
S m
678.9| ©
15 | SM
2 NO SAMPLE RECOVERY.
2
SS S-7 24/0 T 2
2 ]
1 SC Wet, loose, brown, fine to medium SAND, little Clay & Silt.
2
SS S-8 24/24 - — 2
673.9 3
20 4 Wet, loose to medium, brown, fine to medium SAND, little Clay &
Silt.
4
SS S-9 24/24 - — 4
4
WOH |7/ ) Wet, very loose, brown, fine to medium SAND and CLAY & SILT.
1
SS S-10 24/24 - — 2
668.9
25
7 ///§ GW/ Wet, dense, dark gray, fine to coarse gravel size RIVER ROCK
12 \\/7/ SHALE and weathered SHALE.
SS S-11 24/24 - — S
663.9 52/5" | /// Auger refusal at 31.5 feet-bgs.
30 N
0:30 || ‘ GW /| RUN 1: 30.5 to 35.5 feet-bgs
T . [T PHALE  REC=33%, RQD = 0%
030 1 1/LS Hard, highly weathered, gray, aphanitic, INTERBEDDED SHALE,
L 4 ‘ ‘ LIMESTONE, and RIVER ROCK, very thin bedding, low angle to
: I moderately dipping jointing, very close to close spacing, rough,
4:30 \ discolored, open.
NQ C-1 60/20 - . ) \ |
430 |1 |
L _ - ‘ |
| 658.9 | 430 7
35 -
430 [ ] ‘ SHALE RUN 2: 35.5 to 40.5 feet-bgs
T N REC = 60%, RQD = 10%
4-00 [ Hard, moderately to highly weathered, gray, aphanitic,
L ] ‘ ‘ INTERBEDDED SHALE and LIMESTONE, very thin to thin
: I bedding, low angle to moderately dipping jointing, very close to
5:30 \ close spacing, rough, discolored, open.
NQ C-2 60/36 - N ) \ |
7:30 | ‘
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BOREHOLE LOG
B-106

Client: TVA

Project Location: Spring City, Tennessee

Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Number: 95618-92016

BOREHOLE-PP READINGS/NO ROCK TVA PHASE II_RHL.GPJ CDM_CORP.GDT 8/30/12

£ c
S §
o o 8w s | O e |p=
2 § Sample |2 % DEéT)\tlh sg | 2 -é 23 g Material
S Number géé () %§ % 6—' D-g Description
R °
\ | BHALE
. /LS
| 653.9 330 [ ‘
40 I
3:30 | [ RUN 3: 40.5 to 45.5 feet-bgs
B 7] . [ REC =28%, RQD = 0%
4:30 [ Medium hard to hard, highly weathered, gray, aphanitic,
L ] I ‘ INTERBEDDED SHALE and LIMESTONE, very thin bedding,
: [ horizontal to moderately dipping jointing, very close spacing,
3:30 [ rough, discolored, open.
NQ C-3 60/17 - . ) | \
3:00 | \
L ] - ‘ |
| 648.9 330 77
45 n
Boring terminated at 45.5 feet-bgs.
| 643.9 |
50
| 638.9 |
55
| 633.9 |
60
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BOREHOLE LOG
B-107

Client: TVA

Project Location: Spring City, Tennessee

Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Number: 95618-92016

Drilling Contractor: Total Depth Drilling
Drilling Method/Rig: 3.25" HSA// CME-55

Drillers: Tim Hall

Drilling Date: Start: 6-13-12 End: 6-13-12

Borehole Coordinates

N 464,931.0 E 2,331,455.9

Surface Elevation (ft.): 710.04

Total Depth (ft.): 44.3

Depth to Initial Water Level (ft-bgs): 27.8
Abandonment Method: Converted to observation well
Field Screening Instrument:

Logged By: R. Lawrence

2 £
Kol ° 3P| E %;"_l ‘é Q n é
28 ﬁamgle ee g DeTJ\tIH g2 & |8 23 2 DMatgri?I
@ e =2
3F umber | « SE| (ft) s % e escription
S 2 [a}
m
7100 &
0 PHALT  5-inches ASPHALT.
FILL 7-inches GRAVEL BASE. -FILL-
i ] Moist, reddish brown, CLAY, trace Sand.
8 Moist, stiff to very stiff, reddish brown, CLAY, trace Sand.
8
SS S-1 2412 | -PP=2.5| -
TV=0.8
8
5 Moist, stiff, gray, CLAY, trace Sand.
6
ss| s2 |[2420 1920 ppoas
TV=2.0
12
3 Moist, stiff to very stiff, reddish brown, CLAY, trace Sand.
6
SS S-3 24/24 - —PP>4.5
TV=1.8
10
Moist, very stiff, gray to reddish brown, CLAY, trace Sand.
SS S-4 24/24 - —1PP>4.5
Tv=20|
700.0 12
10 Moist, gray to reddish brown, CLAY, trace Sand.
ST U-1 24/18 - T
Moist, very stiff, gray to reddish brown, CLAY, trace Sand.
SS S-5 24/20 —PP=2.5 44
TV=1.3
13
Moist, very stiff, gray to reddish brown, CLAY, trace Sand.
695.0 °

EXPLANATION OF ABBREVIATIONS

SAMPLING TYPES:

DRILLING METHODS:
- Hollow Stem Auger
SSA - Solid Stem Auger

HA - Hand Auger

AR - Air Rotary

DTR - Dual Tube Rotary
FR - Foam Rotary

MR - Mud Rotary

RC - Reverse Circulation
CT - Cable Tool

JET - Jetting

D - Driving

DTC - Drill Through Casing

AS -

Auger/Grab Sample

- California Sampler
- 1.5"Rock Core

- 2.1"Rock Core

- Geoprobe

- Hydro Punch

- Split Spoon

- Shelby Tube

- Wash Sample

- Above Ground

Surface

REMARKS

Hammer weight = 140 pounds, drop height = 30 inches
Split spoon = 2 inches OD, 24 inches long

PP = Pocket Penetrometer

TV = Torvane

WOH = Weight of Hammer

Borehole coordinates are approximate based upon handheld GPS and elevations are
estimated by overlaying coordinates with the survey.

Reviewed by: D. Neamtu Date: 8-17-12
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BOREHOLE LOG
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BOREHOLE-PP READINGS/NO ROCK TVA PHASE II_RHL.GPJ CDM_CORP.GDT 8/30/12

Client: TVA Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Location: Spring City, Tennessee Project Number: 95618-92016
g c
5| o 3
o o 8% s5< 2 o 2
E— § Sample E—& ﬁ DE(Ie?J\tIh T2 2 |&9 S Material
>0 o © 0 o inti
3 Number 3 3L () %§ % 5 =3 -g Description
S 2 [a}
695.0 | ¢ =
SS S-6 24724 15 [PP=4.0] 13 FILL
TV=1.2 13
WOH CL Wet, stiff to very stiff, brown, CLAY & SILT. -ALLUVIAL SOIL-
7
SS S-7 24/20 -IPP=2.5 8
TV=1.0
10
5 Wet, stiff, brown, CLAY & SILT.
5
SS S-8 | 24/24 APP=10
TV=0.6
690.0 6
20 4 Wet, stiff, brown, CLAY & SILT.
4
Ss S99 |2412|  4PP=1.0
Tv=06| ©
4
1 Wet, medium stiff, reddish brown, CLAY & SILT, some Sand.
3
SS S-10 24/24 1PP=2.0| 4
TV=0.4
685.0 3
25
1 NO SAMPLE RECOVERY.
1
SS S-11 24/0 — 1
680.0 2
30
WOH v/ SC Wet, very loose, brown, fine to medium SAND and CLAY & SILT.
WOH
SS| S12 |24241 A 1
675.0 3
35
1 Wet, very loose, brown to gray, fine SAND and CLAY & SILT.
2
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BOREHOLE LOG
B-107

Client: TVA

Project Location: Spring City, Tennessee

Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Number: 95618-92016

g c
Q= T c
© °8% s2 1 © o |,2
S8 Sample |Sx @ 82 2 SO0 Material
IS e €5 o Q5 c >11c
G| Number |53 8 &g 0 |22 (8D> Description
(%2} ngs BY g o 3
Rk i
SS S-13 3 SC
3
12 GP Wet, very dense, dark gray, fine GRAVEL, some Sand.
SS S-14 29
58/3"

BOREHOLE-PP READINGS/NO ROCK TVA PHASE II_RHL.GPJ CDM_CORP.GDT 8/30/12

Boring terminated at 44.3 feet-bgs upon auger refusal.
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BOREHOLE LOG
B-108

Client: TVA

Project Location: Spring City, Tennessee

Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Number: 95618-92016

Drilling Contractor: Total Depth Drilling
Drilling Method/Rig: 3.25" HSA// CME-55

Drillers: Alan

Drilling Date: Start: 6-14-12 End: 6-14-12

Borehole Coordinates:

N 465,254.7 E 2,331,425.3

Surface Elevation (ft.): 710.48

Total Depth (ft.): 57

Depth to Initial Water Level (ft-bgs): 22.7
Abandonment Method: Grouted to ground surface
Field Screening Instrument:

Logged By: R. Lawrence

g c
5| @ 5
] v 8% 5= 2 o 2
E— § Sample E—& é DEtleT)\tlh T2 g |89 § o Material
>0 o © o inti
S Number 3 3L () %§ % 5 =43 -g Description
S 2 [a}
m
7105 &
0 7 FILL Dry, medium to dense, gray, fine to medium GRAVEL, trace Clay.
18
SS S-1 24/16 - PP=2.0| 45
6 Dry, medium stiff, reddish brown, CLAY, trace Gravel, Sand.
5 Moist, medium stiff, reddish brown, CLAY & SILT, trace Sand.
3
SS S-2 24/18 - qPP=2.5 ,
TV=1.2
6
2 Moist, stiff, reddish brown, CLAY & SILT, trace Sand.
5
ss| s3 |[2420 79 pp=30|
TV=1.5
9
2 Moist, stiff, reddish brown, CLAY & SILT, trace Sand.
6
SS S-4 24/20 - -PP=3.5
Tv=12| '
9
2 Moist, stiff, reddish brown, CLAY & SILT, trace Sand, roots.
5
SS S-5 24/20 - -PP=4.2
Tv=12| 7
700.5 9
10 3 Moist, stiff, reddish brown, CLAY & SILT, trace Sand, roots.
4
SS | Se |2zp APPRS Moist, stiff, dark gray CLAY & SILT, trace Sand.
14
3 Moist, stiff, dark gray CLAY & SILT, trace Sand.
ss| s7 |2a22F  4pp=3s| °©
TV=0.9| 7
8
3 Moist, stiff, dark gray CLAY & SILT, trace Sand.
695.5 4

EXPLANATION OF ABBREVIATIONS

DRILLING METHODS:

HSA Hollow Stem Auger
SSA - Solid Stem Auger
HA - Hand Auger

AR - Air Rotary

DTR - Dual Tube Rotary
FR - Foam Rotary

MR - Mud Rotary

RC - Reverse Circulation
CT - Cable Tool

JET - Jetting

D - Driving

DTC - Drill Through Casing

SAMPLING TYPES:

AS - Auger/Grab Sample
CS - California Sampler
BX - 1.5"Rock Core

NX - 2.1"Rock Core

GP - Geoprobe

HP - Hydro Punch

SS - Split Spoon

ST - Shelby Tube

WS - Wash Sample

AGS - Above Ground
Surface

REMARKS

Hammer weight = 140 pounds, drop height = 30 inches
Split spoon = 2 inches OD, 24 inches long

PP = Pocket Penetrometer

TV = Torvane

WOH = Weight of Hammer

Groundwater level was measured during drilling and may not represent stabilized levels.

Borehole coordinates are approximate based upon handheld GPS and elevations are
estimated by overlaying coordinates with the survey.

Reviewed by: D. Neamtu Date: 8-17-12
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BOREHOLE LOG
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BOREHOLE-PP READINGS/NO ROCK TVA PHASE II_RHL.GPJ CDM_CORP.GDT 8/30/12

Client: TVA Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Location: Spring City, Tennessee Project Number: 95618-92016
g c
5| @ 5
] o 8% 5 2 o 2
E— § Sample E—& ﬁ DE(IeT)\tIh 82 g |89 B Material
>0 o © 0 o inti
3 Number 3 3L () %§ % 5 =3 -g Description
S 2 [a}
6955 | © =
SS S-8 247247 15 |PP=3.0] 6 FILL
TV=10[ -
Moist, reddish brown, CLAY & SILT, trace Sand.
ST U-1 24/18 —
3 Moist, stiff, reddish brown, CLAY & SILT, trace Sand.
4
SS S-9 24/3 — 5
690.5 !
20 3 Moist, medium stiff to stiff, reddish brown, CLAY & SILT, some
4 Sand.
SS S-10 24/24 - qPP=2.5 ,
TV=1.0
5
1 CL Wet, soft to medium stiff, brown, CLAY & SILT and fine SAND.
2 -ALLUVIAL SOIL-
SS S-11 24/24 - — 9
685.5 2
25
1 Wet, soft to medium stiff, brown, CLAY & SILT and fine to medium
2 SAND, trace Gravel, roots.
SS S-12 24/8 — 9
680.5 3
30
|
WOH 771 SC Wet, very loose, gray, fine SAND, some Clay & Silt.
WOH
SS S-13 24/24 - — 1
675.5 2
35
WOH |/ Wet, very loose, gray, fine SAND, some Clay & Silt.
1
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BOREHOLE LOG
B-108

Client: TVA

Project Location: Spring City, Tennessee

Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Number: 95618-92016

£ c
© <
Y 2 8% g 26 o |8
2 § ﬁamgle g—n\; % DeTJ\tIH sg | 2 -é 23 % DMatgri?I
umber I gINDo escription
& SRE M) | 58| £ |67 |23 P
£ @ °
35 S14 [ 24724 2 sSC
670.5 3
40
d GW Wet, medium dense, gray, fine to coarse gravel size RIVER
Y [ Y ROCK and fine to coarse SAND.
SS | S-15 | 24/22 - 5 -0
@
665.5 2L .;
45 L
@
L ] d 3
RS Auger refusal at 47.1 feet-bgs.
@
1:00 | ] ‘ GW /| RUN 1: 47 to 52 feet-bgs
. [T PHALE  REC=38%, RQD = 0%
- 130 T |/LS Hard, highly weathered, gray, aphanitic, INTERBEDDED SHALE,
‘ ‘ LIMESTONE, and RIVER ROCK, extremely thin to thin bedding,
: I horizontal to moderately dipping jointing, very close spacing,
B 7] 5:00 [ rough, discolored, open.
NQ C-1 60/23 \
| 660.5 | ’ \
50 400 |1 |
: [
B 7] 6:00 I ‘
‘ \
3:30 [ SHALE RUN 2: 52 to 57 feet-bgs
. s REC = 45%, RQD = 7%
B h 6:00 [ Hard, highly weathered, gray, aphanitic, INTERBEDDED SHALE
\ and LIMESTONE, extremely thin to thin bedding, horizontal to low
B | : ‘ ‘ angular jointing, very close spacing, rough, discolored, open.
5:00 \
NQ C-2 60/27 \
| 655.5 | ) [
55 4:30 | [
: [
- 500 (-
| I
Boring terminated at 57.0 feet-bgs.
| 650.5 |
60
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BOREHOLE LOG
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Sheet 1 of 2

Client: TVA
Project Location: Spring City, Tennessee

Project Name: TVA Watts Bar Fossil Plant Phase Il

Project Number: 95618-92016

Drilling Contractor: Total Depth Drilling
Drilling Method/Rig: 3.25" HSA// CME-55
Drillers: Tim Hall

Drilling Date: Start: 6-15-12 End: 6-15-12
Borehole Coordinates:

N 464,949.2 E 2,331,015.2

Surface Elevation (ft.): 706.53
Total Depth (ft.): 30

Depth to Initial Water Level (ft-bgs): Not Encountered

Abandonment Method: Grouted to ground surface

Field Screening Instrument:

Logged By: R. Lawrence

£ c
EE | & &
] v 8% 5= 2 o 2
28| sample |ex 8| EEL | 82| & |£o/8% Material
E>| Number |53 G| Depth | 5% o |85]a5 Description
o ngE| ) | ze s (0 |28
g o o
7065 ~
0 1 FLY Dry, very loose, black, fine FLY ASH, little roots.
1 ASH
1
WOH Wet, very loose, black, FLY ASH, trace roots.
WOH
SS| Ss2 |24;24F A WOH
WOH
WOH Wet, very loose, black, FLY ASH, little Gravel.
WOH
| 701.5 |
SS S-3 24/2 5 WOH
WOH
WOH Wet, very loose, black, FLY ASH.
SS S-4 24/6 on
) WOH
WOH
WOH Wet, very loose, black, FLY ASH.
WOH
SS S-5 24/20 - N
WOH
696.5 WOH
10 WOH ML/ Wet, loose, black to gray, SILT and FLY ASH, trace roots, Gravel.
FLY
WOH
Ss S6  |24M12F A ASH
WOH
WOH
Wet, black to gray, SILT and FLY ASH, trace roots, Gravel.
ST U-1 24/24
6915 4 Wet, stiff, gray, Clayey SILT. -ALLUVIAL SOIL-
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES: Hammer weight = 140 pounds, drop height = 30 inches
HSA - Hollow Stem Auger AS - Auger/Grab Sample Split spoon = 2 inches OD, 24 inches long
SSA - Solid Stem Auger CS - California Sampler PP = Pocket Penetrometer
HA - Hand Auger BX - 1.5"Rock Core TV = Torvane
AR - Air Rotary NX - 2.1"Rock Core WOH = Weight of Hammer
DTR - Dual Tube Rotary GP - Geoprobe . . "
FR - Foam Rotary HP - Hydro Punch Groundwater level was measured during drilling and may not represent stabilized levels.
MR - Mud Rotary SS - Split Spoon X . X
RC - Reverse Circulation ST - Shelby Tube Borehole coordinates are approximate based upon handheld GPS and elevations are
CT - Cable Tool WS - Wash Sample estimated by overlaying coordinates with the survey.
JET - Jetting OTHER:
D - Driving AGS - Above Ground R
DTC - Drill Through Casing Surface Reviewed by: D. Neamtu Date: 8-17-12
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BOREHOLE LOG
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Client: TVA

Project Location: Spring City, Tennessee

Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Number: 95618-92016

— 10
I
oo
N o

g c
Oy T c
© °8% s2 1 © o |,2
2 § ﬁamgle %%% sg | 2 -é 23 g DMatgri?I
3 © 3 S escription
g [ umber 3 2 £ %&) % & ) 2 p
§| = °
5 CL Wet, stiff, reddish brown, CLAY & SILT, trace Sand, roots.
SS S-7 7
1
2 Wet, stiff, reddish brown, CLAY & SILT, trace Sand.
4
SS S-8 = - 5
6
1 Wet, stiff, reddish brown, CLAY & SILT, trace Sand.
4
SS S-9 PP=1.0 5
TV=0.2
6
1 Wet, medium stiff, reddish brown, CLAY & SILT, tace Sand.
3
SS S-10 = - 4
5
WOH ML Wet, soft, light brown, SILT, little Sand, trace Gravel.
SS S-11 =

BOREHOLE-PP READINGS/NO ROCK TVA PHASE II_RHL.GPJ CDM_CORP.GDT 8/30/12

Boring terminated at 30 feet-bgs.
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BOREHOLE LOG

Smith B-110

Client: TVA
Project Location: Spring City, Tennessee

Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Number: 95618-92016

Drilling Contractor: Total Depth Drilling
Drilling Method/Rig: 3.25" HSA// CME-55
Drillers: Tim Hall

Drilling Date: Start: 6-15-12 End: 6-15-12
Borehole Coordinates:

N 464,996.7 E 2,330,939.0

Surface Elevation (ft.): 707.29

Total Depth (ft.): 33.1

Depth to Initial Water Level (ft-bgs): 7.2
Abandonment Method: Converted to observation well
Field Screening Instrument:

Logged By: R. Lawrence

g c
5| o 3
o) 08w 5= |8 =
2 § Sample g—i é DEtle%\tlh T2 g |89 § o Material
>0 o © o inti
S Number 3 3L () %§ % 5 =43 -g Description
S 2 [a}
o
707.3| €
0 2 FLY Moist, soft, gray to black, TOP SOIL and FLY ASH, trace roots.
1 ASH
SS S-1 2412 1 2
2
1 Moist, soft, gray to black, TOP SOIL and FLY ASH.
WOH
SS S-2 24/3 1 1
WOH
WOH § Wet, very loose, black, fine FLY ASH.
| 702.3 | WOH
SS S-3 24/8 5 WOH [
WOH
WOH Wet, very loose, black, fine FLY ASH.
4 24/1 wor |
SS S- /18 WOH
WOH {
WOH Wet, very loose, black, fine FLY ASH.
WOH
SS S-5 2412 1 .
WOH
697.3 WOH
10 . Wet, black, fine FLY ASH.
ST U-1 24/20 1
WOH Wet, very loose, black, fine FLY ASH.
WOH
SS S-6 24/24 1 1
692.3 2 ML Wet, very soft, dark gray, SILT, some Fly Ash, trace roots.
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES: Hammer weight = 140 pounds, drop height = 30 inches
HSA - Hollow Stem Auger AS - Auger/Grab Sample Split spoon = 2 inches OD, 24 inches long
SSA - Solid Stem Auger CS - California Sampler PP = Pocket Penetrometer
HA - Hand Auger BX - 1.5"Rock Core TV = Torvane
AR - Air Rotary NX - 2.1"Rock Core WOH = Weight of Hammer
DTR - Dual Tube Rotary GP - Geoprobe X . X
FR - Foam Rotary HP - Hydro Punch Borehole coordinates are approximate based upon handheld GPS and elevations are
MR - Mud Rotary SS - Split Spoon estimated by overlaying coordinates with the survey.
RC - Reverse Circulation ST - Shelby Tube
CT - Cable Tool WS - Wash Sample
JET - Jetting OTHER:
D - Drivi AGS - Above Ground
DTC - D::?I”'rllgrough Casing Sutace Reviewed by: D. Neamtu Date: 8-17-12
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BOREHOLE-PP READINGS/NO ROCK TVA PHASE II_RHL.GPJ CDM_CORP.GDT 8/30/12

Client: TVA Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Location: Spring City, Tennessee Project Number: 95618-92016
£ c
5| @ 5
] o 8% = 2 o 2
E— § Sample E—& § DE(Ie?J\tIh T2 g |89 S Material
>0 SR © 0 o inti
3 Number 3 3L () %§ % 5 =3 -g Description
S 2 [a}
6923 | © =
15 ML Wet, very soft, dark gray SILT, little Fly Ash, roots.
SS S-7 - T
CL Wet, stiff, reddish brown, CLAY & SILT, trace Sand, Fly Ash.
-ALLUVIAL SOIL-
SS S-8 - T
Wet, soft, brown to gray, CLAY & SILT, trace Sand.
| 687.3
SS S-9 20
Wet, soft, brown to gray, CLAY & SILT, trace Sand.
SS S-10 - T
682.3
25
1 ] SM Wet, very loose, brown, fine to medium SAND, some Silt & Clay,
1 little Gravel.
SS S-11 = — 2
677.3 4
30
| R
\NSS )\ S-12 GW Wet, very dense, brown, fine to coarse GRAVEL, little Sand.
Boring terminated at 33.1 feet-bgs upon auger refusal.
| 672.3
35




BOREHOLE-PP READINGS/NO ROCK TVA PHASE II_RHL.GPJ CDM_CORP.GDT 8/30/12

Oihith

BOREHOLE LOG
B-111

Sheet 1 of 2

Client: TVA
Project Location: Spring City, Tennessee

Project Name: TVA Watts Bar Fossil Plant Phase Il

Project Number: 95618-92016

Drilling Contractor: Total Depth Drilling

Drilling Method/Rig: 3.25" HSA// CME-55
Drillers: Alan / Tim Hall
Drilling Date: Start: 6-14-12 End: 6-14-12

Borehole Coordinates:

N 465,122.0 E 2,330,987.2

Surface Elevation (ft.): 706.54
Total Depth (ft.): 30
Depth to Initial Water Level (ft-bgs): 7.4

Abandonment Method: Grouted to ground surface

Field Screening Instrument:

Logged By: R. Lawrence

£ c
EE | & &
o2 Kol 8 m s s Q B}
2 § Sample |2 2 DEtle%\tlh g2 g |89 § @ Material
Number = Q P s g 2 Description
8" B2E[ @ | $E| ¢ |57|5% i
g o o
7065 ~
0 1 FLY Moist, very loose, black, fine FLY ASH, trace Clay, roots.
1 ASH
SS | s 2419 )
1
1 NO SAMPLE RECOVERY.
WOH
Ss| S2 | 240 F )
WOH
WOH Wet, very loose, black, fine, FLY ASH.
WOH
| 701.5 |
SS S-3 24/16 5 WOH
WOH
WOH Wet, very loose, black, fine, FLY ASH.
WOH
SS S-4 24/22 - 1 1
WOH
WOH Wet, very loose, black, fine, FLY ASH.
1
SS S-5 24/20 - N
WOH
696.5 WOH
10 WOH Wet, very loose, black, fine, FLY ASH.
WOH
SS S-6 24/24 - )
5
WOH Wet, very loose, black, fine, FLY ASH.
ss| s7 | 242t WoH
WOH
WOH
WOH CL Wet, soft, gray to brown, Silty CLAY, trace Fly Ash, roots.
-ALLUVIAL SOIL-
691.5 1
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES: Hammer weight = 140 pounds, drop height = 30 inches
HSA - Hollow Stem Auger AS - Auger/Grab Sample Split spoon = 2 inches OD, 24 inches long
SSA - Solid Stem Auger CS - California Sampler PP = Pocket Penetrometer
HA - Hand Auger BX - 1.5"Rock Core TV = Torvane
AR - Air Rotary NX - 2.1"Rock Core WOH = Weight of Hammer
DTR - Dual Tube Rotary GP - Geoprobe . . "
FR - Foam Rotary HP - Hydro Punch Groundwater level was measured during drilling and may not represent stabilized levels.
MR - Mud Rotary SS - Split Spoon X . X
RC - Reverse Circulation ST - Shelby Tube Borehole coordinates are approximate based upon handheld GPS and elevations are
CT - Cable Tool WS - Wash Sample estimated by overlaying coordinates with the survey.
JET - Jetting OTHER:
D - Driving AGS - Above Ground R
DTC - Drill Through Casing Surface Reviewed by: D. Neamtu Date: 8-17-12




BOREHOLE-PP READINGS/NO ROCK TVA PHASE II_RHL.GPJ CDM_CORP.GDT 8/30/12

CDM

Smith

Sheet 2 of 2

BOREHOLE LOG
B-111

Client: TVA Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Location: Spring City, Tennessee Project Number: 95618-92016
£ c
5| o 3
] o 8% = 2 o 2
E— § Sample E—& § DE(Ie?J\tIh T2 g |89 S Material
>0 SR © 0 o inti
3 Number 3 3L () %§ % 5 =3 -g Description
S 2 [a}
6915| © =
SS S-8 24724 15 1 CL
2
WOH Wet, soft, gray to brown, Silty CLAY, trace Fly Ash, roots.
WOH
SS S-9 24/24 - 1PP=0.5
TV=0.7
1
WOH Wet, soft, gray to brown, Silty CLAY, trace Sand.
WOH
SS S-10 24/6 T WOH
686.5 8
20 1 Wet, soft to medium stiff, reddish brown, CLAY & SILT.
2
SS S-11 24/24 - — )
5
Wet, reddish brown, CLAY & SILT.
ST U-1 24/19 - —
681.5
25 1 Wet, very soft to soft, gray, CLAY & SILT, trace Sand.
1
SS S-12 24/24 - -PP=0.5| 4
1
1 Wet, soft to medium stiff, gray, CLAY & SILT, trace Sand.
2
SS S-13 24/24 - — 5
676.5 3
30 Boring terminated at 30 feet-bgs.
| 671.5
35




CDM
SMmi

th

Sheet 1 of 1

BOREHOLE LOG
HA-1

Client: TVA

Project Location: Spring City, Tennessee

Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Number: 95618-92016

Drilling Contractor: Total Depth Drilling
Drilling Method/Rig: HA/

Drillers:

Surface Elevation (ft.): 707
Total Depth (ft.): 13
Depth to Initial Water Level (ft-bgs): 2

BOREHOLE-PP READINGS/NO ROCK TVA PHASE II_RHL.GPJ CDM_CORP.GDT 8/30/12

Drilling Date: Start: 6-11-12 End: 6-12-12 Abandonment Method: Backfilled with Cuttings
Borehole Coordinates: Field Screening Instrument:
N 464,949.0 E 2,331,410.5 Logged By: R. Lawrence
& c
5| o 3
o o3y ST |2 E=
2 § Sample g—i é DEtle%\tlh T2 g |89 § o Material
>0 o3 © o inti
S Number 3 3L () %§ g 5 =43 -g Description
] =2 [a}
m
7070 | &
0 FLY Moist, black FLY ASH, trace grass roots.
AS S-1 12112 ASH
Moist, black FLY ASH.
AS S-2 12112
Wet, black FLY ASH.
AS S-3 12112
AS S-4 12112
AS S-5 12/12
702.0
5
AS S-6 12/12
AS S-8 12/12
AS S-9 12/12
AS S-10 12/12
| 697.0
10
i ] ML Wet, dark gray SILT. -ALLUVIAL SOILS-
i ] Hand auger terminated at 13 feet-bgs.
692.0
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES: Groundwater level was measured during drilling and may not represent stabilized levels.
HSA - Hollow Stem Auger AS - Auger/Grab Sample X . X
SSA - Solid Stem Auger CS - California Sampler Borehole coordinates are approximate based upon handheld GPS and elevations are
HA - Hand Auger BX - 1.5"Rock Core estimated by overlaying coordinates with the survey.
AR - Air Rotary NX - 2.1"Rock Core
DTR - Dual Tube Rotary GP - Geoprobe
FR - Foam Rotary HP - Hydro Punch
MR - Mud Rotary SS - Split Spoon
RC - Reverse Circulation ST - Shelby Tube
CT - Cable Tool WS - Wash Sample
JET - Jetting OTHER:
D - Drivi AGS - Above G d
DTC - D::?I”'rllgrough Casing Sutace Reviewed by: D. Neamtu Date: 8-17-12
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Sheet 1 of 1

BOREHOLE LOG
HA-2

Client: TVA
Project Location: Spring City, Tennessee

Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Number: 95618-92016

Drilling Contractor: Total Depth Drilling
Drilling Method/Rig: HA/

Surface Elevation (ft.): 707
Total Depth (ft.): 13

BOREHOLE-PP READINGS/NO ROCK TVA PHASE II_RHL.GPJ CDM_CORP.GDT 8/30/12

Drillers: Depth to Initial Water Level (ft-bgs): 3
Drilling Date: Start: 6-11-12 End: 6-12-12 Abandonment Method: Backfilled with Cuttings
Borehole Coordinates: Field Screening Instrument:
N 465,117.8 E 2,331,402.3 Logged By: R. Lawrence
& c
25 | & 5
9 9 87 s< | =
2 § Sample g—i é DEtle%\tlh T2 g |89 § o Material
>0 o3 © o inti
S Number 3 3L () %§ g 5 =43 -g Description
S = [a]
om
7070 | &
0 FLY Moist, black FLY ASH, trace grass roots.
ASH
AS S-1 24/12 - N
Moist, black FLY ASH.
AS S-2 24/12 - N
Wet, black FLY ASH.
As | s3 | 2412 T2
| 697.0
10
i ] g CL/ Wet, reddish brown to gray, CLAY & SILT -ALLUVIAL SOIL-.
ML
i ] Hand auger terminated at 13 feet-bgs.
692.0
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES: Groundwater level was measured during drilling and may not represent stabilized levels.
HSA - Hollow Stem Auger AS - Auger/Grab Sample X . X
SSA - Solid Stem Auger CS - California Sampler Borehole coordinates are approximate based upon handheld GPS and elevations are
HA - Hand Auger BX - 1.5"Rock Core estimated by overlaying coordinates with the survey.
AR - Air Rotary NX - 2.1"Rock Core
DTR - Dual Tube Rotary GP - Geoprobe
FR - Foam Rotary HP - Hydro Punch
MR - Mud Rotary SS - Split Spoon
RC - Reverse Circulation ST - Shelby Tube
CT - Cable Tool WS - Wash Sample
JET - Jetting OTHER:
D - Drivi AGS - Ab Gi d
DTC - D::?I”'rllgrough Casing Sutace Reviewed by: D. Neamtu Date: 8-17-12
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BOREHOLE LOG
HA-3

Sheet 1 of 2

Client: TVA

Project Location: Spring City, Tennessee

Project Name: TVA Watts Bar Fossil Plant Phase Il

Project Number: 95618-92016

Drilling Contractor: Total Depth Drilling
Drilling Method/Rig: HA/

Surface Elevation (ft.): 707.1
Total Depth (ft.): 16

Drillers: Depth to Initial Water Level (ft-bgs): 3
Drilling Date: Start: 6-11-12 End: 6-12-12 Abandonment Method: Backfilled with Cuttings
Borehole Coordinates: Field Screening Instrument:
N 465,2124 E 2,331,136.2 Logged By: R. Lawrence
£ c
5| o §
@ 0 Q@ s< . 9 =
E— § Sample E—iﬁ DEtle%\tlh g2 g |89 8= Material
SF Number 8 é é () §§ % (‘DS—I a -g Description
S 2 [a}
707.1| & «
0 FLY Moist, black FLY ASH, trace grass roots.
ASH
i ] Moist, black FLY ASH.
i ] Wet, black FLY ASH.
| 702.1 |
5
| 697.1
10
692.1

BOREHOLE-PP READINGS/NO ROCK TVA PHASE II_RHL.GPJ CDM_CORP.GDT 8/30/12

EXPLANATION OF ABBREVIATIONS

DRILLING METHODS:

HSA Hollow Stem Auger
SSA - Solid Stem Auger
HA - Hand Auger

AR - Air Rotary

DTR - Dual Tube Rotary
FR - Foam Rotary

MR - Mud Rotary

RC - Reverse Circulation
CT - Cable Tool

JET - Jetting

D - Driving

DTC - Drill Through Casing

SAMPLING TYPES:

AS - Auger/Grab Sample
CS - California Sampler
BX - 1.5"Rock Core

NX - 2.1"Rock Core

GP - Geoprobe

HP - Hydro Punch

SS - Split Spoon

ST - Shelby Tube

WS - Wash Sample

AGS - Above Ground
Surface

REMARKS

estimated by overlaying coordinates with the survey.

Groundwater level was measured during drilling and may not represent stabilized levels.

Borehole coordinates are approximate based upon handheld GPS and elevations are

Reviewed by: D. Neamtu

Date: 8-17-12
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Sheet 2 of 2

BOREHOLE LOG
HA-3

Client: TVA

Project Location: Spring City, Tennessee

Project Name: TVA Watts Bar Fossil Plant Phase Il
Project Number: 95618-92016

BOREHOLE-PP READINGS/NO ROCK TVA PHASE II_RHL.GPJ CDM_CORP.GDT 8/30/12

g c
5| @ 5
o o3y sT | o |e =
28| Sample se 8Bt 52| & |59(88 Matera
umber © ©a 2 escription
B SRE M) | 58| £ |67 |23 P
S L2 (=)
m
6921 | ©
15 FLY
ASH
B T Hand auger terminated at 16 feet-bgs.
| 687.1 |
20
| 682.1 |
25
| 677.1 |
30
|
| 672.1 ]
35




Monitoring Well Installation Log

5400 Glenwood Avenue

Suite 300
Raleigh, NC 27612
(919) 787-5620

Client:

Project Name:
Project Location:
Project Number:

TVA

TVA WBF CCP Phase I

Spring City, Tennessee

95618-92016

Contractor: Total Depth Drilling
Driller: Tim Hall
Ground EL: 711

Riser EL: 711

Boring/Well No.: B-103/MW-103

Date Installed: 6/11/2012
Logged By: R. Lawrence
Page: 1 of 1

GROUND ROADWAY BOX
SURFACE %//é//////////////////%/%
/ SURFACE SEAL: 1 ft - Portland Cement
(Thickness & Type)
BACKFILL MATERIAL: Soil sloughed into hole
(Type)
TOP OF SEAL: 29 ft
SEAL CONSTRUCTION: 3 ft - Bentonite
(Thickness & Type)
TOP OF SANDPACK: 32 ft
RISER CONSTRUCTION: Schedule 40 PVC, 2-Inch
(Type, Diameter Material)
TOP OF SCREEN: 35 ft
SANDPACK TYPE: Filter Sand - DSI Well Gravel Pack
SCREEN MATERIAL:  Schedule 40 PVC, 0.01, 2-Inch
(Type, Slot, Diameter Material)
BOTTOM OF SCREEN: 45 ft
BOTTOM OF BOREHOLE: 58.5 ft
—— BOREHOLE DIAMETER: 0.60 ft - soil / 0.24 - rock
NOTE: All depths are in feet below ground surface, unless noted otherwise.
Remarks:

Updated On: 04/09/01




m 5400 Glenwood Avenue

Suite 300
Raleigh, NC 27612
Monitoring Well Installation Log (919) 787-5620
Client: TVA Contractor: Total Depth Drilling Boring/Well No.: B-107/MW-107
Project Name: TVA WBF CCP Phase Il Driller: Tim Hall Date Installed: 6/13/2012
Project Location: Spring City, Tennessee Ground EL: 710.04 Logged By: R. Lawrence
Project Number: 95618-92016 Riser EL: 710.04 Page: 1 of 1
GROUND ROADWAY BOX
SURFACE %//é//////////////////%/%
/ SURFACE SEAL: 1 ft - Portland Cement
(Thickness & Type)
BACKFILL MATERIAL: Soil sloughed into hole
(Type)
TOP OF SEAL: 28 ft
SEAL CONSTRUCTION: 3 ft - Bentonite
(Thickness & Type)
TOP OF SANDPACK: 311t
RISER CONSTRUCTION: Schedule 40 PVC, 2-Inch
(Type, Diameter Material)
TOP OF SCREEN: 34.3 ft
SANDPACK TYPE: Filter Sand - DSI Well Gravel Pack

SCREEN MATERIAL:  Schedule 40 PVC, 0.01, 2-Inch

(Type, Slot, Diameter Material)

BOTTOM OF SCREEN: 44.3 ft
BOTTOM OF BOREHOLE: 44.3 ft
—— BOREHOLE DIAMETER: 0.60 ft - soil

NOTE: All depths are in feet below ground surface, unless noted otherwise.

Remarks:

Updated On: 04/09/01



m 5400 Glenwood Avenue

Suite 300
Raleigh, NC 27612

Monitoring Well Installation Log (919) 787-5620

Client: TVA Contractor: Total Depth Drilling Boring/Well No.: B-110/MW-110
Project Name: TVA WBF CCP Phase Il Driller: Tim Hall Date Installed: 6/20/2012
Project Location: Spring City, Tennessee Ground EL: 707.29 Logged By: R. Lawrence
Project Number: 95618-92016 Riser EL: 707.29 Page: 1 of 1
GROUND ROADWAY BOX
SURFACE %//é//////////////////%/%
/ % SURFACE SEAL: 1 ft - Portland Cement

(Thickness & Type)

TOP OF SEAL: 1ft

SEAL CONSTRUCTION: 2 ft - Bentonite

(Thickness & Type)

TOP OF SANDPACK: 3 ft

RISER CONSTRUCTION: Schedule 40 PVC, 2-Inch

(Type, Diameter Material)

TOP OF SCREEN: 51t

SANDPACK TYPE: Filter Sand - DSI Well Gravel Pack

SCREEN MATERIAL:  Schedule 40 PVC, 0.01, 2-Inch

(Type, Slot, Diameter Material)

F—

NOTE: All depths are in feet below ground surface, unless noted otherwise.

BOTTOM OF SCREEN:

TOP OF LOWER SEAL:

SEAL CONSTRUCTION:
(Thickness & Type)

BACKFILL MATERIAL:
(Type)

BOTTOM OF BOREHOLE:

BOREHOLE DIAMETER:

15 ft

17 ft

3 ft - Bentonite

Soil sloughed into hole

33.11ft

0.60 ft - soil

Remarks:

Updated On: 04/09/01




Attachment 3
Phase 2 Investigation

Laboratory Testing



Particle Size Distribution Report
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(no specification provided)

*

Date: 6/11/2012

Depth: 8-10

Source of Sample; B-103
Sample Number: S5

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-92016

Project No:

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



LIQUID AND PLASTIC LIMITS TEST REPORT

Cambridge, Massachusetts

60 ~ 7
Dashed line indicates the approximate
upper limit boundary for natural soils — &
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LIQUID LIMIT
MATERIAL DESCRIPTION LL PL P %<#40 %<#200 uscs
o Lean Clay 23 15 8 CL
Project No. 95618-92016 Client: TVA Remarks:
Project: Watts Bar Fossil Plant CCP Closure ®As received moisture content=14.5%
®Source of Sample: B-103 Depth: 18-20 Sample Number: S-10
CDM Smith

Figure

Tested By: NE

Checked By: MR




Particle Size Distribution Report

Material Description

Lean clay with sand
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As received moisture content
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Visual Manual Procedure ASTM D2488
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(no specification provided)

*

Depth: 23-25

Source of Sample; B-103
Sample Number: S-11

Date: 6/11/2012

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-92016

Project No:

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



Particle Size Distribution Report
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(no specification provided)

*

Date: 6/11/2012

Depth: 33-35

Source of Sample; B-103
Sample Number: S-13

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-92016

Project No:

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



Particle Size Distribution Report
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(no specification provided)

*

Date: 6/11/2012

Depth: 43-45

Source of Sample; B-103
Sample Number: S-15

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-92016

Project No:

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



Particle Size Distribution Report
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LIQUID AND PLASTIC LIMITS TEST REPORT
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Particle Size Distribution Report
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LIQUID AND PLASTIC LIMITS TEST REPORT

Cambridge, Massachusetts
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Particle Size Distribution Report
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Particle Size Distribution Report

Material Description

Clayey sand

0.1200
0.0023

60=
15=
2

PI
D
D

Limits
0.2101
0.0272

Coefficients
30~

LL
Dac=
D85

Atterber

0.2466
0.0981

90~
50~

PL
D
D

C

D10=

AASHTO=

Classification

SC

USCS=

27.7%

Soil classification and description based on

Visual Manual Procedure ASTM D2488

Remarks

As received moisture content

d3NI4 LINJOH3d

PASS?
(x

=NO)

SPEC.*
PERCENT

—
o
Q
8=
\ O|lw
[}
(]
£
®) i
y 3 <
= S
\ =<1
7 78
\
/
J
00Z#|F====d====—d=—————F————d—————f——— g Y- ————f—————f————
_~ -
OVT#f————g—————F————————— — ———————————————F——— S
oot ————4———— 1 [___ R \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ =)
—— z|3
oou\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ .
g
yd €
O B T e e e EEBEEE==E e
wl &
os# N 3|
o
O f====df===——g=——————— e e L RIE
- Z |3
g =
[ad
oTH, o
9
53
(@]
[ St S S S [ S S ——————
2o
wegEebEETTY—Y—eeY—— - ——————————t ————————— c| =
18/€ w. lo
VT3 M | L 5
3
V17 S S ] S O ) S (SN () SO °
; O]
T e e B L 2l
2]
) i)
w1 41 .+ -4 -1 || )
14T Slo
uzZp—o—-————+— e e e (@]
[V @ S s Sy e Sy e gy ey S
8
—
wmobp oo 4
R
ik
8
o o o o o o o o o o o
w (] [¢°) ~ () n < o N —

PERCENT

FINER
100.0
100.0
100.0
100.0

100.0
99.8
71.2
39.8

SIEVE

SIZE

3
3/4
#4

#10

#20

#40
#100
#200

(no specification provided)

*

Depth: 33-35

Source of Sample; B-105
Sample Number: S-13

Date: 6/13/2012

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-92016

Project No:

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



Particle Size Distribution Report
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Particle Size Distribution Report
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Depth: 43-45

Source of Sample; B-105
Sample Number: S-15
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LIQUID AND PLASTIC LIMITS TEST REPORT
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Particle Size Distribution Report

Material Description

Sandy lean clay
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Soil classification and description based on
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Depth: 6-8
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Particle Size Distribution Report
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Particle Size Distribution Report

Material Description

Sandy lean clay
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Depth: 10-12

Source of Sample; B-106
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Particle Size Distribution Report

Material Description

Clayey sand
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Soil classification and description based on
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Remarks

As received moisture content

d3NI4 LINJOH3d

PASS?
(x

=NO)

SPEC.*
PERCENT

—
o
Q
\u g -
8
/ o
[}
(]
£
— (TR
p X
=X
5
J/
00z#F====d==—=—F=————F—————————1 Y——————
\\ —
OVT#fF————q—————F————— V\N\\\\ \\\\\\\\\\\\ (=)
00T# | ————o—————1 S MR R o<
\\ [ M
177 E o S .
\\\ £
IS
oS ——————— -
wf §
os# N 3|
o
O p====f====—=————f=—— e e RER
— W w o
< =
[ad
oTH, o
9
2o
512
So
@)
[ o T S N T— —————
2o
ugEE—T—""7T""" "+~ ———J§———— —+———— ————— c .
uig/e =t S
VT[] M L ) ES 5
3
HITE 7 S e N W S A S —— o
O]
07 o S R 6 A <
2 o
V773 S S S S —— S —— ——— gl g
[e]
uzZp—o—-————+— e e (@]
uwgy—————1—————
8
—
U P R A
® o
< |o
S
o o o o o o o
w (] [¢°) ~ () n <

PERCENT

FINER
100.0
100.0
100.0
100.0

100.0
99.9
747
455

SIEVE

SIZE

3
3/4
#4

#10

#20

#40
#100
#200

(no specification provided)

*

Depth: 23-25
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LIQUID AND PLASTIC LIMITS TEST REPORT

®Source of Sample: B-106
Msource of Sample: B-106
AsSource of Sample: B-106

Depth: 4-6
Depth: 8-10
Depth: 12.5-14.5

Sample Number: S-3
Sample Number: S5
Sample Number: U-1

CDM Smith

Cambridge, Massachusetts
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Particle Size Distribution Report
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(no specification provided)

*

Date: 6/13/2012

Depth: 23-25

Source of Sample:; B-107
Sample Number: S-10

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-92016

Project No:

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



LIQUID AND PLASTIC LIMITS TEST REPORT

Cambridge, Massachusetts

60 ~ 7
Dashed line indicates the approximate
upper limit boundary for natural soils — &
o
50— — N
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LIQUID LIMIT
MATERIAL DESCRIPTION LL PL P %<#40 %<#200 uscs
o Lean clay with sand 33 20 13 99.9 77.0 CL
Project No. 95618-92016 Client: TVA Remarks:
Project: Watts Bar Fossil Plant CCP Closure ®As received moisture content=25.4%
®Source of Sample: B-107 Depth: 23-25 Sample Number: S-10
CDM Smith

Figure

Tested By: NE

Checked By: MR




Particle Size Distribution Report

Material Description

Clayey sand

0.1053
0.0027

60=
15=
2

PI
D
D

Limits
0.1900
0.0198

Coefficients
30~

LL
Dac=
D85

Atterber

0.2265
0.0835

90~
50~

PL
D
D

C

D10=

AASHTO=

Classification

SC

USCS=

31.8%

Remarks

As received moisture content
Soil classification and description based on

Visual Manual Procedure ASTM D2488
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(no specification provided)
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Depth: 38-40

Source of Sample:; B-107
Sample Number: S-13

Date: 6/13/2012

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-92016

Project No:

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



LIQUID AND PLASTIC LIMITS TEST REPORT

Cambridge, Massachusetts

60 ~ 7
Dashed line indicates the approximate
upper limit boundary for natural soils — &
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LIQUID LIMIT
MATERIAL DESCRIPTION LL PL P %<#40 %<#200 uscs
(] Lean clay 37 19 18 CL
Project No. 95618-92016 Client: TVA Remarks:
Project: Watts Bar Fossil Plant CCP Closure ®As received moisture content=20.3%
®Source of Sample: B-108 Depth: 4-6 Sample Number: S-3
CDM Smith

Figure

Tested By: NE

Checked By: MR




Particle Size Distribution Report
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(no specification provided)
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Date: 6/14/2012

Depth: 20-22

Source of Sample; B-108
Sample Number: S-10

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-92016

Project No:

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



Particle Size Distribution Report
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(no specification provided)
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Depth: 28-30

Source of Sample; B-108
Sample Number: S-12

Date: 6/14/2012

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-92016

Project No:

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



Particle Size Distribution Report
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(no specification provided)
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Date: 6/14/2012

Depth: 38-40

Source of Sample; B-108
Sample Number: S-14

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-92016

Project No:

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



Particle Size Distribution Report
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(no specification provided)
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Date: 6/15/2012

Depth: 2-4

Source of Sample; B-109
Sample Number: S-2

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-92016

Project No:

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



LIQUID AND PLASTIC LIMITS TEST REPORT

CDM Smith

Cambridge, Massachusetts

Figure

60 ~ 4
Dashed line indicates the approximate
upper limit boundary for natural soils — &
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LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
[ J Silt NV NP NP 99.9 89.8 ML
Lean clay 29 19 10 CL
Project No. 95618-92016 Client: TVA Remarks:
Project: Watts Bar Fossil Plant CCP Closure ®As received moisture content=48.4%
A s received moisture content=24.6%
®Source of Sample: B-109 Depth: 2-4 Sample Number: S-2
Msource of Sample: B-109 Depth: 19-21 Sample Number: S-9

Tested By: NE

Checked By: MR




Particle Size Distribution Report

Material Description

Silt

Pl= NP

Limits
NV

Atterber
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(no specification provided)

*

Date: 6/15/2012

Depth: 6-8

Source of Sample; B-110
Sample Number: S-4

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-92016

Project No:

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



Geotechnical Engineering Laboratory

Standard Test Method for Specific Gravity (ASTM D854)

Client: TVA

Project Name: Watts Bar Fossil Plant CCP Closure

Project Location: Spring City, TN

Project Number; 95608-92016

Sample Number: S-4

Sample Location: B-110 Tested By: NE
Sample Depth(ft): 6.0-8.0 Test Date: 7/16/2012
Lab Sample ID: Checked By: ADT

Specific Gravity of Soils

Test Procedure A

Calibration Temperature T,, (°C) 23.9
Weight of flask M;, (g) 150.35

Weight of oven-dry soil M,, (g) 20.53

Weight of flask and distilled water at test temperature
422.52
M..(9)
Weight of flask, soil and distilled water at test
434.36
temperature My, (9)
Test Temperature T, (°C) 24.2
Specific gravity at test temperature. 2.36

Specific gravity at 20°C 2.36




Particle Size Distribution Report
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(no specification provided)

*

Date: 6/15/2012

Depth: 28-30

Source of Sample; B-110
Sample Number: S-11

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-92016

Project No:

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



LIQUID AND PLASTIC LIMITS TEST REPORT

60 ~ 4
Dashed line indicates the approximate .
upper limit boundary for natural soils —

PLASTICITY INDEX
w
S
N

10— A 7

[/ /] ML or oL MH or OH
0 i
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
(] Silt NV NP NP 100.0 97.7 ML
L Lean clay 31 20 11 CL
A Silty sand NV NP NP 86.7 24.2 SM
& Lean clay 34 20 14 CL
Project No. 95618-92016 Client: TVA Remarks:
Project: Watts Bar Fossil Plant CCP Closure ®As received moisture content=46.4%
A s received moisture content=25.6%
Organic odor
®Ssource of Sample: B-110 Depth: 6-8 Sample Number: S4 AASs received moisture content=24.4%
Msource of Sample: B-110 Depth: 17-19 Sample Number: S-8 @As received moisture content=38.5%
AsSource of Sample: B-110 Depth: 28-30 Sample Number: S11
®Source of Sample: B-110 Depth: 10-12 Sample Number: U-1
CDM Smith
Cambridge, Massachusetts Figure

Tested By: NE Checked By: MR




Particle Size Distribution Report
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(no specification provided)

*

Date: 6/14/2012

Depth: 4-6

Source of Sample; B-111
Sample Number: S-3

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-92016

Project No:

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



Geotechnical Engineering Laboratory

Standard Test Method for Specific Gravity (ASTM D854)

Client: TVA

Project Name: Watts Bar Fossil Plant CCP Closure

Project Location: Spring City, TN

Project Number; 95618-92016

Sample Number: S-5

Sample Location: B-111 Tested By: NE
Sample Depth(ft): 8.0-10.0 Test Date: 7/16/2012
Lab Sample ID: Checked By: ADT

Specific Gravity of Soils

Test Procedure A

Calibration Temperature T,, (°C) 24.2
Weight of flask M;, (g) 143.41

Weight of oven-dry soil M,, (g) 20.27

Weight of flask and distilled water at test temperature
418.40
M..(9)
Weight of flask, soil and distilled water at test
430.04
temperature My, (9)
Test Temperature T, (°C) 24.2
Specific gravity at test temperature. 2.35

Specific gravity at 20°C 2.35




LIQUID AND PLASTIC LIMITS TEST REPORT

®Source of Sample: B-111 Depth: 4-6 Sample Number: S-3

Msource of Sample: B-111 Depth: 16-18 Sample Number: S-9

AsSource of Sample: B-111 Depth: 18-20 Sample Number: S-10

®Source of Sample: B-111 Depth: 23-25 Sample Number: U-1

VSource of Sample: B-111 Depth: 28-30 Sample Number: S13
CDM Smith

Cambridge, Massachusetts

60 ~ 7
Dashed line indicates the approximate
upper limit boundary for natural soils — &
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i |
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0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 uscs
o Silt NV NP NP 100.0 95.6 ML
|| Lean Clay 46 24 22 CL
A Lean clay 49 26 23 CL
* Lean clay 40 21 19 CL
v Lean clay 35 20 15 CL
Project No. 95618-92016 Client: TVA Remarks:
Project: Watts Bar Fossil Plant CCP Closure ®As received moisture content=70.3%

A s received moisture content=37.1%
Organic odor

AASs received moisture content=39.0%

@As received moisture content=26.2%

VAs received moisture content=27.9%

Figure

Tested By: NE

Checked By: MR




Particle Size Distribution Report
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(no specification provided)

*

Date: 6/11/2012

Depth: 3-4

Source of Sample; HA-1
Sample Number: S-4

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-92016

Project No:

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



Particle Size Distribution Report
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*

Date: 6/11/2012

Depth: 7-8

Source of Sample; HA-1
Sample Number: S-9

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-92016

Project No:

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



LIQUID AND PLASTIC LIMITS TEST REPORT

CDM Smith

Cambridge, Massachusetts

Figure

60 0 4
Dashed line indicates the approximate
upper limit boundary for natural soils — &
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LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
[ J Silt NV NP NP 99.8 98.9 ML
Silt NV NP NP 99.7 98.2 ML
Project No. 95618-92016 Client: TVA Remarks:
Project: Watts Bar Fossil Plant CCP Closure ®As received moisture content=61.8%
A s received moisture content=50.1%
®Source of Sample: HA-1 Depth: 3-4 Sample Number: S-4
MSource of Sample: HA-1 Depth: 7-8 Sample Number: S-9

Tested By: NE Checked By: MR




Particle Size Distribution Report
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*

Date: 6/11/2012

Depth: 2-4

Source of Sample: HA-2
Sample Number: S-2

TVA

Client:

Watts Bar Fossil Plant CCP Closure

Project:

Figure

95618-92016

Project No:

CDM Smith

Cambridge, Massachusetts

Checked By: MR

Tested By: NE



LIQUID AND PLASTIC LIMITS TEST REPORT

Cambridge, Massachusetts

60 ~ 7
Dashed line indicates the approximate
upper limit boundary for natural soils — &
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LIQUID LIMIT
MATERIAL DESCRIPTION LL PL P %<#40 %<#200 uscs
o Silt NV NP NP 99.9 97.7 ML
Project No. 95618-92016 Client: TVA Remarks:
Project: Watts Bar Fossil Plant CCP Closure ®As received moisture content=46.2%
®Source of Sample: HA-2 Depth: 2-4 Sample Number: S-2
CDM Smith

Figure

Tested By: NE

Checked By: MR




Dhith

Geotechnical Engineering Laboratory

ISOTROPICALLY CONSOLIDATED UNDRAINED TRIAXIAL TEST SUMMARY - ASTM D4767

Client: TVA Test Date: 8/28/2012 LL : 38
Project: Watts Bar Fossil Plant Exploration No: B-104 PL : 22
Location:  Spring City, TN Sample No: U-1 Pl : 16
Project No: 95618-92016 Depth (ft): 215 USCS: Lean Clay CL
26
2 P
Initial 20 A."f
Moisture Content (%): 29.4% z 18
Dry Unit Weight (pcf): 91.8 P p
Diameter (in): 2.857 = 1‘21
Height (in): 6.125 g 10
Void Ratio (-): 0.83 £ ol
Saturation (%): 95.2% 2 s
Moisture Content (Trim.%): 31.1% 4
Cross Sectional Area (in°): 6.411 2
0
01 23 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22
Einal Axial Strain (%)
Moisture Content (%): 27.9% a5
Dry Unit Weight (pcf): 95.8 '
Height (in): 4.906 4 ",
Void Ratio (); 0.76 35 N
Saturation (%): 99.5% @ 3 hna N
Cross Sectional Area (in“): 7.352 g L5 Bane
2 ™
g S
o
End of Consolidation Data g 1o
A. Evaluated using Method B o 1
Sample Saturated using Method B 8 05
Moisture Content (%): 27.9% g,
Dry Unit Weight (pcf): 95.8 01 23 456 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22
Height (in): 6.125
Void Ratio (-): 0.76 Axial Strain (%)
Saturation (%): 99.5% 14
Cross Sectional Area (in°): 6.129
Pore Pressure Parameter B (-): 0.97 12
Final Back Pressure (psi): 79 10 >
Consolidation Pressure (psi): 12.49 ,d’
8
— 4
Z 6 o
Shear Data =
Shear Strain Rate (%/hr): 1 4 }-
Max. Deviator Stress (psi): 23.67 2 :
Strain at Failure (%): 15.00 e
Minor Eff. Pr. Stress (psi): 10.10 0
Major Eff. Pr. Stress (psi): 34.09 6o 2 4 6 8 10 12 14 16 18 20 22 24 26
Undrained Strength Ratio (-): 0.95 p (psi)
| +e+e:tESP === TSP-u
Notes: Remarks:

1. Value of Specific Gravity Gs is assumed

2. Failure criterion: max. deviator stress at strain < 15%




CDM —
smlth Geotechnical Engineering Laboratory

ISOTROPICALLY CONSOLIDATED UNDRAINED TRIAXIAL TEST SUMMARY - ASTM D4767

Client: TVA Test Date: 8/28/2012 LL: 38
Project: Watts Bar Fossil Plant Exploration No: B-104 PL : 22
Location:  Spring City, TN Sample No: U-1 Pl : 16
Project No: 95618-92016 Depth (ft): 215 USCS: Lean Clay CL
18
16 '.J Neesste
AN
Initial 14
Moisture Content (%): 28.2% Z 1 /
Dry Unit Weight (pcf): 92.3 Y 10
Diameter (in): 2.859 =
Height (in): 6.030 L 8
Void Ratio (-): 0.83 g2 s
Saturation (%): 92.3% g
Moisture Content (Trim.%): 31.1%
Cross Sectional Area (in®): 6.420 2
0
01 23 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22
Einal Axial Strain (%)
Moisture Content (%): 28.7% 5
Dry Unit Weight (pcf): 94.7
Height (in): 4.890 oy A -
Void Ratio (-): 0.78 4 {
Saturation (%): 99.5% g 3%
Cross Sectional Area (in°): 7.430 o 3
2 25
(5]
a 2
End of Consolidation Data g 1.5
A. Evaluated using Method B e 1
Sample Saturated using Method B € s
Moisture Content (%): 28.7% g,
afrs}ilgLrijl(tir\ll;/'elght (pcf): 693.370 01 23 456 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22
Void Ratio (-): 0.78 Axial Strain (%)
Saturation (%): 99.5% 10
Cross Sectional Area (in°): 6.243 9
Pore Pressure Parameter B (-): 0.97 )
Final Back Pressure (psi): 76 3 f /
Consolidation Pressure (psi): 7.45 6 ",o /"
~ s s /
g 4 P //
Shear Data = { /
Shear Strain Rate (%/hr): 1 3 //
Max. Deviator Stress (psi): 16.56 2 \ |/
Strain at Failure (%): 15.00 1 Y/
Minor Eff. Pr. Stress (psi): 3.60 0
Major Eff. Pr. Stress (psi): 20.14 0 2 4 6 8 10 12 14 16 18
Undrained Strength Ratio (-): 1.11 p (psi)
| +e+e:tESP === TSP-u
Notes: Remarks:
1. Value of Specific Gravity Gs is assumed
2. Failure criterion: max. deviator stress at strain < 15%




CDM —
smlth Geotechnical Engineering Laboratory

ISOTROPICALLY CONSOLIDATED UNDRAINED TRIAXIAL TEST SUMMARY - ASTM D4767

Client: TVA Test Date: 8/8/2012 LL: 38
Project: Watts Bar Fossil Plant Exploration No: B-104 PL : 22
Location:  Spring City, TN Sample No: U-1 Pl : 16
Project No: 95618-92016 Depth (ft): 215 USCS: Lean Clay CL
14
12 — Y
Initial ol )
Moisture Content (%): 33.7% z 1o /’
Dry Unit Weight (pcf): 87.8 PO /7
Diameter (in): 2.844 = j/
Height (in): 6.563 2 6
Void Ratio (-): 0.92 2 /
Saturation (%): 99.0% z
Moisture Content (Trim.%): 31.1% 2
Cross Sectional Area (in°): 6.353
0
01 23 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22
Einal Axial Strain (%)
Moisture Content (%): 34.0% 5
Dry Unit Weight (pcf): 87.7 .
Height (in): 5245 BEPL S
Void Ratio (-): 0.92 4 /
Saturation (%): 99.5% g 3% |
Cross Sectional Area (in°): 7.888 g 3 o
a 25 \f'w-no..,\_m
a 2
End of Consolidation Data g 1.5
A. Evaluated using Method B e 1
Sample Saturated using Method B € s
Moisture Content (%): 34.0% g,
Dry Unit Weight (pcf): 87.7 01 23 456 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22
Height (in): 6.562
Void Ratio (-): 0.92 Axial Strain (%)
Saturation (%): 99.5% 6
Cross Sectional Area (in°): 6.346 ,o“""' /
Pore Pressure Parameter B (-): 0.97 5 ’.-“’ s
Final Back Pressure (psi): 87 .,"‘ /
Consolidation Pressure (psi): 4.66 4 ."" /
z > . d
e Ya /
Shear Data o 2 2
Shear Strain Rate (%/hr): 1 /
Max. Deviator Stress (psi): 12.33 1 ( s/
Strain at Failure (%): 15.00 } /
Minor Eff. Pr. Stress (psi): 2.98 0 Sovesess
Major Eff. Pr. Stress (psi): 15.06 0 2 4 6 8 10 12
Undrained Strength Ratio (-): 1.32 p (psi)
| +e+e:tESP === TSP-u
Notes: Remarks:
1. Value of Specific Gravity Gs is assumed
2. Failure criterion: max. deviator stress at strain < 15%




Dhith

Geotechnical Engineering Laboratory

ISOTROPICALLY CONSOLIDATED UNDRAINED TRIAXIAL TEST SUMMARY - ASTM D4767

Client: TVA LL: 37
Project: Watts Bar Fossil Plant Exploration No: PL : 22
Location:  Spring City, TN Sample No: Pl : 15
Project No: 95618-92016 USCS: CL
|
-

N

Deviator Stress (psi)

0 1 23 456 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22
Axial Strain (%)

Excess Pore Pressure (psi)

01 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22

Axial Strain (%)

q (psi)

Initial
Moisture Content (%): 16.1%
Dry Unit Weight (pcf): 117.4
Diameter (in): 1.387
Height (in): 3.041
Void Ratio (-): 0.44
Saturation (%): 99.7%
Moisture Content (Trim.%): -
Cross Sectional Area (in®): 1.511
Final
Moisture Content (%): 16.8%
Dry Unit Weight (pcf): 115.6
Height (in): 2.490
Void Ratio (-): 0.46
Saturation (%): 99.3%
Cross Sectional Area (in°): 1.858
End of Consolidation Data
A. Evaluated using Method B
Sample Saturated using Method B
Moisture Content (%): 16.8%
Dry Unit Weight (pcf): 115.6
Height (in): 3.040
Void Ratio (-): 0.46
Saturation (%): 99.3%
Cross Sectional Area (in°): 1.531
Pore Pressure Parameter B (-): 0.97
Final Back Pressure (psi): 90
Consolidation Pressure (psi): 9.73
Shear Data

Shear Strain Rate (%/hr): 1%
Max. Deviator Stress (psi): 70.57
Strain at Failure (%): 15.00
Minor Eff. Pr. Stress (psi): 29.94
Major Eff. Pr. Stress (psi): 100.51
Undrained Strength Ratio (-): 3.63

30

p (psi)

40 50

ceceses ESP

Notes:
1. Value of Specific Gravity Gs is assumed

2. Failure criterion: max. deviator stress at strain < 15%

——TSP-u




Dhith

Geotechnical Engineering Laboratory

ISOTROPICALLY CONSOLIDATED UNDRAINED TRIAXIAL TEST SUMMARY - ASTM D4767

Client: TVA Test Date: 8/8/2012 LL : 37
Project: Watts Bar Fossil Plant Exploration No: B-105 PL : 22
Location:  Spring City, TN Sample No: U-1 Pl : 15
Project No: 95618-92016 Depth (ft): 19 USCS: Lean Clay CL
40
35
Initial 30 I
Moisture Content (%): 18.1% z e
Dry Unit Weight (pcf): 112.8 7 2
Diameter (in): 2.857 £ 20 -
Height (in): 6.000 g 5
Void Ratio (-): 0.49 k!
Saturation (%); 98.8% z 10/
Moisture Content (Trim.%): - 5
Cross Sectional Area (in°): 6.411
0
012 3 456 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22
Einal Axial Strain (%)
Moisture Content (%): 19.2% 6
Dry Unit Weight (pcf): 110.6
Height (in): 4.794 4 —~
Void Ratio (-): 052 o, ™\
Saturation (%): 99.3% 2 N
Cross Sectional Area (in°): 8.134 s N
2 2 ™.
g N
T 4
End of Consolidation Data g R
A. Evaluated using Method B e 6 .
Sample Saturated using Method B s 8 B
Moisture Content (%): 19.2% @,
Dry Unit Weight (pcf): 110.6 01 23 456 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22
Height (in): 6.000
Void Ratio (-): 0.52 Axial Strain (%)
Saturation (%): 99.3% 20
Cross Sectional Area (in): 6.521 18
Pore Pressure Parameter B (-): 0.97 6 J/ ‘__;..o"’"
Final Back Pressure (psi): 81 1 /" ‘.‘,-""
Consolidation Pressure (psi): 4.58 1 4,«*
‘.#
~ 10
8 7
Shear Data ot -~/
Shear Strain Rate (%/hr): 1 6 j/’
Max. Deviator Stress (psi): 36.78 4 /
Strain at Failure (%): 15.00 2 &/
Minor Eff. Pr. Stress (psi): 13.59 0 .
Major Eff. Pr. Stress (psi): 48.60 0 10 15 20 25 30 35
Undrained Strength Ratio (-): 4.01 p (psi)
| +e+e:tESP === TSP-u
Notes: Remarks:

1. Value of Specific Gravity Gs is assumed

2. Failure criterion: max. deviator stress at strain < 15%




Dhith

Geotechnical Engineering Laboratory

ISOTROPICALLY CONSOLIDATED UNDRAINED TRIAXIAL TEST SUMMARY - ASTM D4767

Client: TVA Test Date: 5/14/2012 LL : 34
Project: Watts Bar Fossil Plant Exploration No: B-110 PL : 20
Location:  Spring City, TN Sample No: U-1 Pl : 14
Project No: 95618-92016 Depth (ft): 11 USCS: Lean Clay CL
20
Initial 15 nd
Moisture Content (%): 22.2% z /ﬂf‘f""
Dry Unit Weight (pcf): 104.4 Y o’
Diameter (in): 2.845 £ 10 v
Height (in): 6.125 g /I
Void Ratio (-): 0.61 i /
Saturation (%): 97.6% g s /
Moisture Content (Trim.%): 38.5%
Cross Sectional Area (in°): 6.357
0
0 1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22
Einal Axial Strain (%)
Moisture Content (%): 24.0% )
Dry Unit Weight (pcf): 102.0
Height (in): 4.903 1
Void Ratio (-): 0.65 -~ M
Saturation (%): 99.4% & N
Cross Sectional Area (in°): 8.081 g 1
g8 N
& b
End of Consolidation Data S 3 ™~
A, Evaluated using Method B o e SN
Sample Saturated using Method B g 4
Moisture Content (%): 24.0% @
afrs}ilgLrijl(tir\:;/'elgm (pef): 61;0122'2 01 23 456 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22
Void Ratio (-): 0.65 Axial Strain (%)
Saturation (%): 99.4% 10
Cross Sectional Area (in°): 6.491 9
Pore Pressure Parameter B (-): 0.97 8
Final Back Pressure (psi): 60 ; / '__dd""
Consolidation Pressure (psi): 1.90 6 ..,.-*'
— 5 -‘""
g
Shear Data o
Shear Strain Rate (%/hr): 1 8 .,.f‘/'
Max. Deviator Stress (psi): 16.65 2 1//
Strain at Failure (%): 15.00 1 [ v d
Minor Eff. Pr. Stress (psi): 5.87 0 %
Major Eff. Pr. Stress (psi): 22.53 0 2 4 8 10 12 14 16
Undrained Strength Ratio (-): 4.38 p (psi)

ceceese ESP —— T SP-y

Notes:
1. Value of Specific Gravity Gs is assumed

2. Failure criterion: max. deviator stress at strain < 15%

Remarks:




Dhith

Geotechnical Engineering Laboratory

ISOTROPICALLY CONSOLIDATED UNDRAINED TRIAXIAL TEST SUMMARY - ASTM D4767

Client: TVA Test Date: 5/14/2012 LL: 34
Project: Watts Bar Fossil Plant Exploration No: B-110 PL : 20
Location:  Spring City, TN Sample No: U-1 Pl : 14
Project No: 95618-92016 Depth (ft): 11 USCS: Lean Clay CL
25
Initial 20 7
Moisture Content (%): 39.8% Z ﬂ/"
Dry Unit Weight (pcf): 80.7 PR ~
Diameter (in): 2.845 = J/
Height (in): 6.078 2 10
Void Ratio (-): 1.09 E /"
Saturation (%): 99.0% 2 s | A
Moisture Content (Trim.%): 38.5%
Cross Sectional Area (in®): 6.357
0
0 1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22
Einal Axial Strain (%)
Moisture Content (%): 34.6% 4
Dry Unit Weight (pcf): 86.9
Height (in): 4,954 3
Void Ratio (-): 0.94 — \
Saturation (%): 99.5% 38 2
Cross Sectional Area (in°): 6.389 o \
2 1 \‘\
£ ™
End of Consolidation Data g 0
A. Evaluated using Method B e \\
Sample Saturated using Method B g "\\
Moisture Content (%): 34.6% g,
Dry Unit Weight (pcf): 86.9 01 23 456 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22
Height (in): 6.077
Void Ratio (-): 0.94 Axial Strain (%)
Saturation (%): 99.5% 12
Cross Sectional Area (in°): 5.897 e
Pore Pressure Parameter B (-): 0.97 10 /’
Final Back Pressure (psi): 50 PR g
Consolidation Pressure (psi): 2.89 8 v,...--"“"' "
.’.
7z 8 -+ //
Shear Data % 4 ,n/ ,/
Shear Strain Rate (%/hr): 1 (f /
Max. Deviator Stress (psi): 22.34 2 N\ e
Strain at Failure (%): 15.00 \/
Minor Eff. Pr. Stress (psi): 4.16 0
Major Eff. Pr. Stress (psi): 26.50 0 2 4 6 8 10 12 14 16
Undrained Strength Ratio (-): 3.86 p (psi)
| +e+e:tESP === TSP-u
Notes: Remarks:

1. Value of Specific Gravity Gs is assumed

2. Failure criterion: max. deviator stress at strain < 15%




CDM Smlth Geotechnical Engineering Laboratory

CRS CONSOLIDATION TEST SUMMARY - ASTM D4186

Client: TVA

Project: Watts Bar Fossil Plant
Location:  Spring City, TN
Project No: 95618-92016

Test Date: 8/26/2012
Exploration No: B-110
Sample No: U-1
Depth (ft): 11

Sample Description: Lean Clay CL

[nitial Final Atterberg Limits:
Wet Mass (g) 152.98 144.19 LL: 34
Dry Mass (Q) 119.26 119.26 PL: 20
Moisture Content (%): 28.3 - Pl : 14
Moist Unit Weight (pcf): 118.5 -
Dry Unit Weight (pcf): 92.4 -
Diameter (in): 2.50 - Consolidation Strain Rate (%/hr): 0.70
Height (in)": 1.00 0.85 Final Back Pressure (psi): 60
Void Ratio (-): 0.81 0.54 Seating Pressure (psi): 2
Saturation (%): 93.48 100.0
Moisture Content (Trim.%): 29.9
2500
— 2000
2
O>
& 1500
o
©
=
©
[%)]
c 1000
O
@)
©
1<
(&)
'S 500
S
\;
0
100 1000 10000 100000

Vertica Effective Stress, o', [psf]

Notes:

1. Consolidation test performed in accordance with ASTM D4186.

2. Value of Specific gravity Gs is assumed
(*) Reported final data are taken at maximum deformation

Test Remarks:




CDM Smith

Geotechnical Engineering
Laboratory

Project: Watts Bar Fossil Plant
Project No: 95618-92016

1 10 100 1000 10000 100000 1000000
0 .
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18
20
22
24
Vertical Effective Stress, o', [psf]
Exploration No: B-110 Preconsolidation Pressure (psf): 1,300
Sample No: U-1 Estimated In Situ Pressure (psf): 1,200
Depth (ft): 11 Compression Ratio, CR: 0.102
Sample Description: Lean Clay CL Recompression Ratio, RR: 0.022
Client: TVA CONSTANT RATE OF STRAIN

CONSOLIDATION TEST
ASTM D4186




CDM Smlth Geotechnical Engineering Laboratory

CRS CONSOLIDATION TEST SUMMARY - ASTM D4186

Client: TVA

Project: Watts Bar Fossil Plant
Location:  Spring City, TN
Project No: 95618-92016

Wet Mass (g)

Dry Mass (g)

Moisture Content (%): 35.7
Moist Unit Weight (pcf): 112.1
Dry Unit Weight (pcf): 82.6
Diameter (in): 2.50
Height (in)": 1.00
Void Ratio (-): 1.02
Saturation (%): 93.36

Moisture Content (Trim.%):

Test Date:
Exploration No:
Sample No:

Depth (ft):

Sample Description:

Atterberg Limits:

LL: 34
PL : 20
Pl : 14

8/27/2012
B-110
U-1

10.5
Black Ash

Consolidation Strain Rate (%/hr):
Final Back Pressure (psi):
Seating Pressure (psi):

0.65
59

1400

1200

1000

800

600

400

~_ /

200

/N

Coefficient of Consolidation, C, [ft?/yr]

100

1000

10000

Vertica Effective Stress, o', [psf]

100000

Notes:

1. Consolidation test performed in accordance with ASTM D4186.

2. Value of Specific gravity Gs is assumed

(*) Reported final data are taken at maximum deformation

Test Remarks:




1 10 100 1000 10000 100000 1000000
0 % s
4%
o “.\h
4
2 }\
4
6 \
8 \
5 \
; \
- 10
c -
g '-.{"
(:_; 12 ‘%\‘ ‘....'\ N
) M Bag"
g N\
\\
™\
™
16 \
"\J
18
20
22
24
Vertical Effective Stress, o', [psf]
Exploration No: B-110 Preconsolidation Pressure (psf): 1,150
Sample No: U-1 Estimated In Situ Pressure (psf): 1,200
Depth (ft): 10.5 Compression Ratio, CR: 0.122
Sample Description: Black Ash Recompression Ratio, RR: 0.021
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CDM Smlth Geotechnical Engineering Laboratory

CRS CONSOLIDATION TEST SUMMARY - ASTM D4186

Client: TVA

Project: Watts Bar Fossil Plant
Location:  Spring City, TN
Project No: 95618-92016

Test Date:

Exploration No: B-111
Sample No: U-1
Depth (ft): 24

Sample Description: Lean Clay CL

8/22/2012

[nitial Final Atterberg Limits:
Wet Mass (g) 155.32 148.12 LL: 40
Dry Mass (Q) 119.90 119.90 PL: 21
Moisture Content (%): 29.5 - Pl : 19
Moist Unit Weight (pcf): 120.3
Dry Unit Weight (pcf): 92.9
Diameter (in): 2.50 - Consolidation Strain Rate (%/hr): 0.83
Height (in)": 1.00 0.82 Final Back Pressure (psi):
Void Ratio (-): 0.80 0.47 Seating Pressure (psi):
Saturation (%): 98.84 100.0
Moisture Content (Trim.%): 28.0
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Vertica Effective Stress, o', [psf]

Notes:

1. Consolidation test performed in accordance with ASTM D4186.

2. Value of Specific gravity Gs is assumed
(*) Reported final data are taken at maximum deformation

Test Remarks:




Vertical Strain, g, [%)]
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Vertical Effective Stress, o', [psf]

Exploration No: B-111 Preconsolidation Pressure (psf): 1,850

Sample No: U-1 Estimated In Situ Pressure (psf): 1,800

Depth (ft): 24 Compression Ratio, CR: 0.140

Sample Description: Lean Clay CL Recompression Ratio, RR: 0.044
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CDM Smlth Geotechnical Engineering Laboratory

CRS CONSOLIDATION TEST SUMMARY - ASTM D4186

Client: TVA

Project: Watts Bar Fossil Plant
Location:  Spring City, TN
Project No: 95618-92016

Test Date: 8/8/2012
Exploration No: B-105
Sample No: U-1
Depth (ft): 17

Sample Description: Lean Clay CL

[nitial Final Atterberg Limits:
Wet Mass (g) 161.97 168.11 LL: 37
Dry Mass (Q) 130.80 130.80 PL: 22
Moisture Content (%): 23.8 - Pl : 15
Moist Unit Weight (pcf): 125.4 -
Dry Unit Weight (pcf): 101.3 -
Diameter (in): 2.50 - Consolidation Strain Rate (%/hr): 0.32
Height (in)": 1.00 0.91 Final Back Pressure (psi): 60
Void Ratio (-): 0.65 0.50 Seating Pressure (psi): 2
Saturation (%): 98.12 100.0
Moisture Content (Trim.%): -
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Vertica Effective Stress, o', [psf]

Notes:

1. Consolidation test performed in accordance with ASTM D4186.

2. Value of Specific gravity Gs is assumed
(*) Reported final data are taken at maximum deformation

Test Remarks:
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Vertical Effective Stress, o', [psf]
Exploration No: B-105 Preconsolidation Pressure (psf): 4,000
Sample No: U-1 Estimated In Situ Pressure (psf): 2,040
Depth (ft): 17 Compression Ratio, CR: 0.084
Sample Description: Lean Clay CL Recompression Ratio, RR: 0.009
CDM S . t h Client: TVA CONSTANT RATE OF STRAIN
mi Project: Watts Bar Fossil Plant CONSOLIDATION TEST
Geotechnical Engineering Project No: 95618-92016 ASTM D4186
Laboratory
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