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Dear Mr. Woodson:

As requested, Stantec Consuiting Services Inc. (Stantec) has completed our Report of
Interim Stability and Maintenance Plan for Dike D at the Kingston Fossil Plant. The report
documents the subsurface conditions, results of laboratory testing, findings from the
historical document reviews and emergency buttress operations, results of our analyses and
evaluation, and recommendations for the structure. These services were performed under
TVA’s Engineering Service Request ESR/TAO 621, in accordance with the terms and
provisions established in our System-Wide Services Agreement dated December 22, 2008.

Stantec appreciates the opportunity to provide engineering services for this project. If you
have any questions, or if we may be of further assistance, feel free to contact our office.

Sincerely,
STANTEC CONSULTING SERVICES INC.
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Final Report

Dike D Interim Stability and Maintenance Plan
TVA Kingston Fossil Plant
Harriman, Roane County, Tennessee

1. Introduction and Background

The following report documents an interim assessment and maintenance plan associated
with the Dike D structure in response to a specific request by the Environmental Protection
Agency (EPA). The EPA request was for the Tennessee Valley Authority (TVA) to provide a
short term evaluation of the stability of Dike D as well as recommendations relative to
development of an engineering monitoring and maintenance plan to be executed during the
recovery phase of the December 2008 Kingston dredge cell failure. As designated by TVA
this analysis assumes the short term recovery period extends two years. This report
evaluates the current facility geometry including the initial emergency mitigation buttress and
provides recommendations relative to short term facility monitoring, maintenance and
reporting.

The December 22, 2008 dredge cell incident resulted in collateral impacts to the adjacent
Dike D embankment structure which forms the western limits of the remaining facility ash
pond. Observations by Stantec Consulting Services Inc. (Stantec) personnel beginning on
December 22" indicated that the northernmost portion of the Dike D structure exhibited
numerous longitudinal and transverse cracks at the ground surface and the western slopes
along nearly the entire length were left in a near vertical scarp configuration. The reference
scarps delineated the eastern limits of the dredge cell mass failure. As part of TVA’s
emergency response team, Stantec was directed to oversee Dike D damage mitigation
engineering. These efforts included short term monitoring, geotechnical evaluation, short
term mitigation engineering and oversight of associated buttress construction.
Documentation of the initial mitigation engineering program is presented in the Stantec report
titled: “Dike D Buttress Construction and Slope Inclinometers” dated June 23, 2009. A
general Kingston facility layout is illustrated in Figure 1.

2. Design and Construction

The Dike D design knowledgebase has been formed from available information which
consists of historical TVA design drawings, operations manuals, Quality Control (QC) plans,
related aerial photographs, topographic mapping, annual TVA inspection reports and direct
conversations with TVA personnel. The northern limits of the dike for a distance of roughly
800 feet extending south from the Dike C intersection was formed in the early 1980s as part
of the initial dredge cell operations. Available information indicates this segment was part of
a series of transitional deflector dikes and divider dikes which eventually formed the eastern
limits of the dredge cell in this area. The original dike structure which was predominantly
west of the current alignment failed in 1984 as a result of foundation undermining associated
with dredging and was later reconstructed. The remaining structure alignment which extends
to the south side of the ash pond was completed in 2004 to form the intermediate or
emergency dredge cell as shown in TVA's 10W425 series of design drawings. These
drawings indicate the dike was to be constructed with an initial 30-foot wide crest and 3:1
(Horizontal: Vertical) outslopes. In association with dredge cell development the original
starter dike was overlain by a series of incremental dikes. These overlying dikes were
predominantly lost during the 2008 dredge cell failure.
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Historical construction records associated with Dike D are primarily limited to general
information presented in TVA annual inspection reports. No formal as-built drawings for the
dike have been identified to date. Operational plan narratives related to development of the
dredge cell dike system indicate that the dikes were to be constructed from compacted
bottom ash and fly ash.

Emergency buttress construction is documented within the June, 2009 Stantec report
previously referenced. Dike D western slope grading operations south of the emergency
buttress was performed independently by TVA in association with the recovery efforts. It is
understood that the overlying incremental dike relics left in place following the dredge cell
failure were removed and used as fill for these grading operations.

Dike D geometry currently consists of an approximate 2,800 foot long structure with an
elevation profile along the dike crest ranging from 774 feet along the northernmost 800 foot
long segment to elevation 780 feet to the south. Crest width ranges from roughly 20 to 80
feet and outslopes range from roughly 2:1 (Horizontal: Vertical) to 4:1.

Engineering observations, monitoring and mitigation construction immediately following the
dredge cell failure began with periodic monitoring, construction of a clay soil surface veneer
to reduce precipitation infiltration and installation of slope inclinometers along the crest of the
dike. Following these initial actions, a western outslope buttress was constructed along the
northern limits of the dike. Buttress construction included strategic use of limestone
aggregates and geotextiles to form a base stabilization zone. Geotechnical instrumentation
was then installed to monitor the foundation materials and embankment performance during
construction. The main buttress embankment was constructed through controlled placement
of bottom ash materials. The completed bottom ash grade was then covered with clay soils
to reduce the potential for surface water infiltration and erosion. Two relic drainage pipes
oriented roughly perpendicular to the dike within the buttress construction zone were also
abandoned in place through grouting. Detailed information regarding buttress construction
documentation and as-built data is presented in the previously referenced report.

3. Stability Assessment

The short term assessment of Dike D stability includes a seepage analysis, slope stability
analysis and consideration of key site observations made in association with the work to
date. Information available for use in this evaluation includes pertinent exploratory boring
logs, laboratory testing and geotechnical instrumentation data from the published AECOM
report titled “Root Cause Analysis of TVA Kingston Dredge Pond Failure from December 22,
2008” dated June 25, 2009, recent Stantec geotechnical exploration and testing results as
well as historical studies present in the facility records.

3.1. Slope Stability Analysis

The analysis presented herein consists of an assessment of the global slope stability for the
existing Dike D configuration under temporary (less than two years), drained, static loading
conditions. Slope stability analyses were performed at Dike D baseline Stations 6+50 and
21+50. The locations of these cross sections are illustrated on the drawing titled “Interim
Dike D Assessment — Exiting Conditions and Baseline Layout” presented in Appendix A.
The purpose of the slope stability analysis is to determine if the existing Dike D geometry and
foundation conditions provide adequate factors of safety under the prescribed interim
conditions.
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For this analysis, the Dike D components are as follows:

e Shale Bedrock

e Fine Grained Sand to Sand with Silt

e Sandy Silt to Silty Sand

e Lean Clay Foundation Soil

e Sensitive Silt/Clay

e Hydraulically and Mechanically Placed Ash
e Constructed Ash

e Stone Base Layer

e Cover Saoll

A summary of the general engineering classification and assigned slope stability shear
strength parameters associated with these materials are outlined below. Note the materials
are listed in order from the base of the stability section to the ground surface.

Shale Bedrock. Available information indicates bedrock immediately underlying the
structure consists of the Conasauga Shale formation. This shale has a relatively high
strength consistency in relation to the overlying native soils and forms the lower boundary of
the stability model.

Fine Grained Sand to Sand with Silt. Located above the shale bedrock is a layer of
relatively dense, fine to medium grained sand that is predominately classified as SP-SM and
SP according to the Unified Soil Classification System (USCS). Based on a correlation of
site specific Standard Penetration Test (SPT) data to shear strengths, this material was
modeled with a friction angle of 31 degrees and zero cohesion.

Sandy Silt to Silty Sand. The sandy silt to silty sand layer consists of loose materials that
are predominately classified as ML and SM according to the USCS. Based on a correlation
of site specific Standard Penetration Test (SPT) data to shear strengths, this material was
modeled with a friction angle of 27 degrees and zero cohesion.

Lean Clay Foundation Soil. The lean clay foundation soil layer consists of materials that
are predominately classified as CL and CL-ML according to the USCS. Based on the results
of site specific direct shear and triaxial testing, this material was modeled with a friction angle
of 30 degrees and zero cohesion (conservatively neglecting the measured cohesion).

Sensitive Silt/Clay. The sensitive silt/clay layer consists of a relatively thin (~0.5 to ~2.0
foot) zone of silts and clays or in some cases a reported combination of clayey silts thinly
interbedded with very fine flyash potentially located at the base of the ash pond materials.
Based on the results of recent site specific testing this material was conservatively modeled
with a friction angle of 28 degrees and zero cohesion (neglecting measured cohesion).

It should be noted that the currently limited subsurface data along the Dike D corridor does
not fully verify the presence of this material. Varying forms of this material have been
recently noted by AECOM in association with the dredge cell root cause analysis study and
by Stantec in association with the ongoing Dike C stability evaluation. It is anticipated that
operational variables such as the limits of historical pond dredging and physical location
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within the ash pond in relation to the sluice discharge points will limit the presence of the
material to specific pond zones. It is anticipated that future confirmation borings performed in
association with the dredge cell closure design will define the aerial extent of the material as
necessary. For the purpose of this evaluation, the sensitive silt/clay layer was included
within the stability model as a contingency to provide conservative results without requiring
additional intrusive sampling and analysis at this time.

Hydraulically and Mechanically Placed Ash. The hydraulically and mechanically placed
ash layer consists of bottom ash and fly ash materials that were placed using hydraulic or
mechanical methods. The sluiced and mechanically placed ash layer was conservatively
modeled as one material with a friction angle of 25 degrees and zero cohesion based on
available test data and Stantec’s experience with similar materials and placement conditions.

Constructed Ash. The constructed ash layer consists of bottom ash materials placed within
the dredge cell using mechanical methods. The constructed ash layer was modeled with a
friction angle of 30 degrees and zero cohesion based on available test data and Stantec’s
experience with similar materials and placement conditions.

Stone Base Layer. The stone base layer consists of materials placed during recent Dike D
buttress construction activities. These materials were placed as a drainage layer below the
constructed bottom ash buttress against the Dike D embankment between approximate
baseline Stations 1+00 and 8+00. The stone base layer was modeled with a friction angle of
38 degrees and zero cohesion.

Cover Soil. The cover soil layer consists of materials placed over the bottom ash buttress
constructed against the Dike D embankment. The cover soil layer was modeled with a
friction angle of 24 degrees and zero cohesion based on information presented in
Foundations and Earth Structures, Naval Facilities Engineering Command (NavFac), Design
Manual 7.1, Department of the Navy, May 1982.

A summary of the shear strength parameters used in the global slope stability analysis is
presented in the table below. As discussed above, these values are based on site-specific
testing, published information and Stantec’s experience with similar materials.
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Table 1. Summary of Effective Stress Shear Strength Parameters
Used in the Global Slope Stability Analysis

_ . Internal
Unit Weight Cohesion/Adhesion Friction Angle

Component Y (pcf) C (psf) ®)
Fine Grained Sand to Sand with Silt 118 0 31
Sandy Silt to Silty Sand 105 0 27
Lean Clay Foundation Soil 129 0 30
Sensitive Silt/Clay 127 0 28
Hydraulically and Mechanically Placed Ash 96 0 25
Constructed Ash 93 0 30
Stone Base Layer 105 0 38
Cover Soll 120 0 24

Modeling Methodology

Slope stability calculations were performed using SLOPE/W® 2007, a slope stability program
developed by GEO-SLOPE International, Ltd. The Spencer Method was used to compute
the factor of safety for the considered failure surfaces. An optimization process was then
conducted to obtain the critical failure surface. The phreatic surface was positioned based
on a review of Dike D piezometer readings, boring logs and seepage analysis results.

Slope Stability Analysis Results
The results of the static slope stability analyses under drained conditions for sections located

at Dike D baseline Stations 6+50 and 21+50 indicate factors of safety of 1.9 and 1.5,
respectively. Graphical plots of these results are provided in Figures 2 and 3 below.
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Figure 2.  Stability Section — Station 6+50
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Figure 3.  Stability Section — Station 21+50

3.2. Seepage Analysis

Presented herein are the results of the seepage analysis performed for the controlling
conditions anticipated at Station 21+50. The objective is to provide an evaluation of
anticipated seepage conditions as it relates to the short term stability of the Dike D structure.

The steady state analysis was performed using the computer program SEEP/W (GEO-
SLOPE International Ltd). The tailwater (main ash pond side) elevation was assumed at El.
760 feet. The headwater (dredge cell side) elevation was conservatively assumed at El. 765
feet.

Since the phreatic surface will be calculated from the analysis based on the applied
boundary conditions, the saturated/unsaturated SEEP/W model was selected for all soils.
Both volumetric water content function and hydraulic conductivity function were projected for
each material.

The volumetric water content function of each soil was estimated using the SEEP/W built-in
sample functions. Soil type and the saturated water content along with the minimum and
maximum suctions were the input parameters. The saturated water content, as summarized
in Table 1, was determined based on the soil void ratios. The default suctions (max. = 1,000
pounds per square foot (psf) and min. = 0.01 psf) were used in the analysis. The defined
volumetric water content functions are shown in Figure 4.

The volumetric water content functions were then used in conjunction with the saturated
hydraulic conductivities (ksy) to define the hydraulic conductivity functions. The ks values
used in the analysis are also presented in Table 2. A typical kss Value was assumed for a
soil based on the soil type per the guidelines presented by Milton E. Harr, Groundwater and
Seepage, McGraw-Hill Book Company, 1962.

The critical vertical hydraulic gradient (i.) of a soil can be computed from the following
equation:
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The critical hydraulic gradient for each soil is presented in the last column of Table 2.

G, -1

c

Where,

 1+e

G, = Specific Gravity of Solids
e=Void Ratio

Table 2. Summary of Soil Parameters
Volumetric
. . Saturated | Ratio |Specific| Void | Critical Water Content .
SoiliHorizon Ky kn/ ky | Gravity | Ratio |[Gradient|Saturated| Residual e
(cml/s) Gs e icr (%) (%)
Available
Sluiced and Laboratory
Mechanically | 3.0e-5 50 2.31 0.85 0.71 46 0.04 Data
Placed Ash (Test Trench
#3)
Silts and Base_d on
1.0e-5 50 2.70 0.65 1.03 39 0.01 Typical
Sands
Values
Based on
Silty Clay 1.0e-5 50 2.70 0.65 1.03 39 0.01 Typical
Values
Available
Sensitive Laboratory
. 3.0e-5 50 2.31 0.85 0.71 46 0.04 Data
Silt/Ash
(Test Trench
#3)
Available
Laboratory
Shale 1.0e-7 10 2.60 0.25 1.28 20 0.01 Data
(Test Trench
#3)

Constant pressure (head) boundary conditions were applied to the model. On the main ash
pond side (tailwater), the head was assumed at El. 760 feet; on the dredge cell side

(headwater), the head was assumed at EI. 765 feet.

The finite element mesh was composed of quad and triangle elements with an approximate
global element size of 5 feet. The mesh and the applied boundary conditions are shown in

Figure 4.
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Figure 4. Finite Element Mesh and Boundary Conditions
Seepage Analysis Results

Current standard engineering practice is to design embankment systems to provide a
minimum factor of safety of 3 for exit gradient as computed from the following equation:

ic
FS, =—23

le

Where,
FS,, = Factor of safety for exit gradient.

I. = Critical vertical gradient causing flotation of theemankment material
I. =Maximumexit gradient computed from seepagemodeling

Review of the seepage analysis results indicates that a maximum projected vertical exit
gradient of 0.07 occurs on the tailwater side of the dike. This results in a factor of safety of
10.1 against seepage piping or heave failure for Sluiced and Mechanically Placed Ash which
is the material with critical gradient of 0.71 presented in Table 2.

4. Conclusions and Recommendations

Visual observations and instrumentation data reviewed to date indicate that the emergency
buttress system and TVA grading related to Dike D have met the objectives of short term
stabilization of the structure and eliminating the physical hazards associated with the near
vertical western slope scarps that resulted from the adjacent dredge cell failure.

The results of this analysis indicate that the existing Dike D configuration does provide
adequate factors of safety for both global stability and steady state seepage under the
designated short term two-year period for drained, steady state seepage and static loading
conditions. In consideration of initial observations relative to dike strain as evidenced by the
surface cracks noted immediately following the dredge cell failure it is recommended that the
current facility monitoring activities be formalized into a structured program for the duration of
the anticipated two-year facility recovery period. For continuity in the engineering
interpretation of site conditions it is recommended that Stantec review and approve the
written monitoring and maintenance program.
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It is recommended that the Dike D monitoring program include monthly visual inspections
and documentation as well geotechnical instrumentation monitoring, engineering review and
reporting. It is anticipated that the existing geotechnical instrumentation network consisting
of both slope inclinometers and piezometers will be adequate for use in this program.
Pertinent geotechnical instrumentation locations, boring logs and installation details are
presented in Appendix B. A draft Dike Inspection form is presented in Appendix C. The
interim instrumentation monitoring and dike inspection program should be developed and
supervised by a qualified professional engineer. The inspection program should include
provisions for supplemental inspections to be performed at the discretion of the engineer in
response to extraneous conditions such as site operations, construction activities and
precipitation events.

Facility maintenance should include maintaining the dike surface to promote positive,
controlled drainage and control erosion. It is recommended that sufficient roadway
aggregate base designs be implemented to prevent rutting of the dike surface. Specific
consideration should be given to developing and maintaining roadway surfaces that are
adequate for truck traffic associated with the ash recovery operations. In addition, it is
recommended that appropriate roadway side barriers be constructed to reduce the potential
for vehicles to leave the roadway and overturn on dike side slopes.

It is recommended that emergency action plans be developed for use in response to
potential dike failures. The emergency action plans should include stockpiling of materials
and maintaining appropriate equipment and operators at the site for dike repair wherein rapid
response may reduce the overall severity, risk and recovery cost. It is recommended that
emergency action plans include provisions to reduce the ash pond pool in the event of a dike
emergency.

It is understood that the pending dredge cell closure plan will integrate full long term
evaluation and mitigation design of Dike D as part of those design and permitting efforts.

The conclusions and recommendations presented herein were developed with the degree of
care and skill normally exercised by competent members of the engineering profession. Due
to the nature of the project, no warranties can be provided regarding the conditions between
boring locations or the actual performance of the dike.
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Interim Dike D
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Conditions and Baseline
Layout Drawing
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NOTES:
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Parsons on a drawing dated January 2, 2009. Baseline reference
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B Root Cause Analysis Report.
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Protective
Removable — /_Cczsing
Cap N
o0
Ground Surface
Elev. 751.2° . % _
|« M|
Concrete Pad——" ¢ 9
9
g
28N NOTES:
) 1. Installed on 04/16/2009.
” Boring advanced with 3.25"
? / (L.D.) hollow stem augers.
% / 2. Refer to boring log for
PO 7/ % overburden stratigraphy.
BEINRRDE A .
.
1 1/4" Dia. Sch. 40 /Z{ % i
PVC Pipe / /
T
7 %
Sand gi
No. 10 Slot Well & i |
Screen (5" Length) vl
Tip Elev. 724.7° ]
i 25 )
Bentonite Seal o
% b iy

LOCATION:
Northing: 556,808.57
Easting: 2,4472,329.32

ASH POND STABILITY
KINGSTON FOSSIL PLANT

Ground Elevation: 751.2 feet

Locations io be provided by
TVA, Power Systems
Operations, Surveying and

"‘.L;.._

Stantec Consulting 4
Sevices Inc,
1408 N. Farbes Rd.
Lexington, Kentcky
405412050
858-422-3000

www.slantec.com

| Hovsental Dotar: NAD 27 Jreser — Tifomm Ui, 2000 R =
| Vertical Datum: NGVD29 E"“E‘”‘E”" 20 | enowna faRgabds | v s 10F1]
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Rernovable Cupsw /Cqsing

=

Ground Surface\ /-Flushmount Manhole
Claw TEXOF .
Flev, 763.9" o \i

L

T
. |
., !

Concrete Pad———"

Bentonite Seql— -

6.0’

1 1/4” Dia. 17
Sch. 40 PVC ¢
Pipe

QIES:
! 1. Installed on 05/01/20089.
Boring advanced with 4.25

{1.D.) hollow stem aqugers
D. augers.

24 2. Refer to boring log for
e overburden stratigraphy.

HANNN R
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 1p Elev. 751.9°

7.0
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R [ o

N

Sand

\DRAWNG NS TRUMENTS\G 904 20 K1 - 301 ~PZIALYG

No. 10 Slot Well 4
Screen (5 Length) 2

ENEE

<A
b

pse, RE

' .
_®Tip Elev. 737.8

7 N
Bentonite Seal g
en /

e
<
FLY

§ PLCT OATE: 06/30,2009 USER
B NEPSENACTIVEN 17555904 70 GEDTE

Northing: 556,761.99 5 ASH POND STABILITY
Easting: 2,442,259.75 ; KINGSTON FOSSIL PLANT

Ground Elevation: 7683.9 feet
Stantec Consuiting

] i Services Inc.
Locations to be provided by 108N, Fares Ra.
1VA, Power Systems 1 405112050

» A : S 2o [ 3 g 8534233000
gpe_rﬂttlogs, 'Sifrve)”ng and ' ‘ www.siantes.com
rojec ervices. lj DRAWN BY Tdivare JUNE, 2009 REVISED SHEET

Horizontal Datum: NAD 27

| Vertical Datum: NGVD29 joneie s peeevl/ontias >
L em—— B AACscme  NTS]z - | 10F1 |

-




Protective
Removable —| /_Ccsing

Cap \}j a

Ground S urface——\
Elev

Concrete Pad—/ :

1. Installed on 05/01/2009.
A F Boring advanced with 4.25”
a2 (L.D.) holiow stem augers.
LR 2. Refer to boring log for
a b overburden stratigraphy.
Grout >
Ay o))
A M
1 1/4” Dia. Sch. 40 | 1.
PVC Pipe
i ]
Sand o)
No. 10 Slot Well —— 5 sLg

_@Tfp Elev. 718.8

Screen (5 Length) =N
1.0°

Bentonite Sedql ///

4.0, |,

05/30/2059  uSER:

H v \J755\ACTVENI 7556904 2\GE

Holcr pam

Northing: 556,765.05 ASH POND STABILITY
Easting: 2,442,256.36 KINGSTON FOSSIL PLANT

Stantec Consulfing
Services inc,

1409 N. Forbes Rd,
Lexington, Kentucky
40511-2050

Locations to be provided by
TVA, Power Systems

L d 8594223000
Operations, Surveying aond S——
g:ﬁfsg; taerg:ft?j_h NAD 27 DRAWN BY TJ|pate  JUNE, 2009 REVISED SHEET
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Aluminum Protective )
Cover with Locking Cm\ /—Top of Casing
—@ Elev. 770.66’

1.5 x 1.5’
Concrete Pad

@—Elev. 766.88’
Buttress Fill — SN PSS H
at \\//\/\\//\\ K \\//\\// \\//\\ ©

Ground Surface NN PN
Time of Boring R GG Y

T4 Z @~ Elev. 765.3
- )

Portland Cement
Grout

NOTES:

1. Installed on 01/14/2009.
Boring advanced with 3.25—inch

Bentonite Seal (1.D.) hollow stem augers.

. Refer to boring log for
overburden stratigraphy.

. PVC riser pipe was extended
up as buttress fill placement
proceeded. Surface protection

PVC Riser Pipe completed on 02/24/2009.
(Schedule 40, 17 1.D.)

Casagrande
Type Piezometer

Global #4
Filter Sand
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DATE: 05/14/2009 USER: SAMS, BRIAN

: : PIEZOMETER PZ-1
Northing: 556.650.76 KINGSTON FOSSIL PLANT DIKE D BUTTRESS

EGStiI’IgI 2,441 ,4681 5 Stantec Consulting

Services Inc.

Elevation: 770.66’ &= 1409 N. Forbes Rd.
Locations provided by TVA, g‘/’ Lexinlon, Kentucky
Power Systems Operations, % 850-422-3000

Surveying and Project Services.

i stantec.
Horizontal Datum: NAD 27 | www.stantec.com
(Tennessee Lambert) DRAWNBY  RWE|DATE MAY, 2009 REVISED SHEET

Vertical Datum: NGVD29 CHECKED BY JDE | PROJ.NO. 171468117 1. 3. 1 OF 8

CHECKED BY JSD | scaLE NTS| 2 4.




Aluminum Protective )
Cover with Locking Cm\ /—Top of Casing
—@ Elev. 776.55

1.5 x 1.5’
Concrete Pad

@—Elev. 773.57

/

KA \ \ '

Buttress Fill §~ \\ N H

AKX S

Ground Surface at N ©
Time of Boring SN ( —@—Elev. 766.9’

S ©

Portland Cement
Grout

NOTES:

1. Installed on 01/14/2009.
Boring advanced with 3.25-inch

Bentonite Seal (1.D.) hollow stem augers.

. Refer to boring log for
overburden stratigraphy.

. PVC riser pipe was extended up
as buttress fill placement
proceeded. Surface protection

PVC Riser Pipe completed on 2/24/2009.
(Schedule 40, 17 1.D.)

Casagrande
Type Piezometer

Global #4
Filter Sand
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DATE: 05/14/2009 USER: SAMS, BRIAN

LOCATION (TOP_OF CASING) PIEZOMETER PZ-2
Northing: 556,636.44 KINGSTON FOSSIL PLANT DIKE D BUTTRESS

EGSting: 2,441,500.1 Stantec Consulting
Elevation: 776.55’ Services Inc.

Locations provided by TVA, % Lexton Koy
Power Systems Operations, % n o
Surveying and Project Services.

Horizontal Datum: NAD 27 | www.stantec.com
(Tennessee Lambert) DRAWNBY  RWE|DATE _ MAY, 2009 REVISED SHEET

Vertical Datum: NGVD29 CHECKEDBY  JDE | PROJ.NO. 171468117 1. 3. 2 0F 8

CHECKED BY JSD | scaLE NTS| 2 4.




Aluminum Protective )
Cover with Locking Cm\ /—Top of Casing

1.5 x 1.5’
Concrete Pad

—@—Elev. 772.7%

/

Buttress Fill o i///\\\///\i
Ground Surface at N\
Time of Boring UK

Portland Cement
Grout

Bentonite Seal

L @ Elev. 766.3’

NOTES:

1. Installed on 01/15/2009.
Boring advanced with 3.25—inch
(1.D.) hollow stem augers.

. Refer to boring log for
overburden stratigraphy.

. PVC riser pipe was extended up
as buttress fill placement
proceeded. Surface protection

completed on 02/25/2009.

PVC Riser Pipe
(Schedule 40, 17 1.D.)

Casagrande

Type Piezometer
Global #4

Filter Sand

LOCATION (TOP OF CASING)
Northing: 556,822.95

Easting: 2,441,588.54
Elevation: 772.73

Locations provided by TVA,
Power Systems Operations,
Surveying and Project Services.
Horizontal Datum: NAD 27
(Tennessee Lambert)

Vertical Datum: NGVD29
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DATE: 05/14/2009 USER: SAMS, BRIAN

PIEZOMETER PZ-3
KINGSTON FOSSIL PLANT DIKE D BUTTRESS

Stantec Consulting
Services Inc.

y 1409 N. Forbes Rd.

J Lexington, Kentucky

ﬁ 40511-2050
A 859-422-3000

www.stantec.com

DRAWN BY RWE|pbatE  MAY, 2009 REVISED SHEET
CHECKED BY JDE | PROJ.NO. 171468117 1. 3. 3 OF 8

CHECKED BY JSD | scaLE NTS| 2 4.




Aluminum Protective )
Cover with Locking Cm\ /—Top of Casing
—@ Elev. 776.4%

1.5 x 1.5’
Concrete Pad

@—Elev. 773.29°

/

KA \ \ '
Buttress Fill §~ \\ N H
\///\///\
Ground Surface at N\ :
Time of Boring SONENT ‘ —@—Elev. 766.0°

Portland Cement
Grout

NOTES:

1. Installed on 01/14/2009.
Boring advanced with 3.25-inch

Bentonite Seal (1.D.) hollow stem augers.

. Refer to boring log for
overburden stratigraphy.

. PVC riser pipe was extended up
as buttress fill placement
proceeded. Surface protection

PVC Riser Pipe completed on 02/25/2009.
(Schedule 40, 17 1.D.)

Casagrande
Type Piezometer

Global #4
Filter Sand
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DATE: 05/14/2009 USER: SAMS, BRIAN

LOCATION (TOP OF CASING PIEZOMETER PZ-4
LOCATION (TOP_OF CASING)
Northing: 556,814.34 KINGSTON FOSSIL PLANT DIKE D BUTTRESS

EGStingI 2,441 ,60215 Stantec Consulting

Services Inc.

Elevation: 77643’ = 1409 N. Forbes Rd.
Locations provided by TVA, \%\/\ Losington, etk
Power Systems Operations, /” 850-422-3000

Surveying and Project Services.

X | www.stantec.com
Horizontal Datum: NAD 27 DRAWNBY  RWE|DATE  MAY, 2009 REVISED SHEET
(Tennessee Lambert)

Vertical Datum: NGVD29 cneckeneY  JDE | PRou.No. 171468117 1. > 4 0F8

CHECKED BY JSD | scaLE NTS| 2 4.




Aluminum Protective )
Cover with Locking Cm\ /—Top of Casing

——@ Elev. 772.06’
1.5 x 1.5’
Concrete Pad

@—Elev. 768.84°

/

KA \ \ '
Buttress Fill §~ \\ N
\///\///\ N
Ground Surface at N\
Time of Boring SN ¢ —@— Elev. 763.7’

Portland Cement
Grout

NOTES:

1. Installed on 01/15/2009.
Boring advanced with

Bentonite Seal 3.25—inch (|D) hollow stem
augers.

. Refer to boring log for
overburden stratigraphy.

. PVC riser pipe was extended
up as buttress fill placement

PVC Riser Pipe proceeded. Surface protection

(Schedule 40, 17 1.D.) completed on 02/25/2009.
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Type Piezometer

Global #4
Filter Sand
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DATE: 05/14/2009 USER: SAMS, BRIAN

PIEZOMETER PZ-5
LOCATION (TOP_OF CASING)
k,?,ftﬂ%” o ospae e KINGSTON FOSSIL PLANT DIKE D BUTTRESS

Eastin g: 2,441 ,69087 Stantec Consulting

Services Inc.

Elevation: 77206’ &= 1409 N. Forbes Rd.
Locations provided by TVA, g‘/ Lexington, Kentucky
Power Systems Operations, % 904203000

Surveying and Project Services.

N .stantec.
Horizontal Datum: NAD 27 | reerecoom
(Tennessee Lambert) DRAWNBY _ RWE loae MAY, 2009 REVSED SHEET

Vertical Datum: NGVD29 CHECKED BY JDE | PROJ.NO. 171468117 1. 3. 5 OF 8

CHECKED BY JSD | scaLE NTS| 2 4.




Aluminum Protective )
Cover with Locking Cm\ /—Top of Casing
—@ Elev. 776.97

1.5 x 1.5’
Concrete Pad

@—Elev. 773.84’

/

KA \ \ '
Buttress Fill §~ \\ N
\///\///\ =
Ground Surface at N\
Time of Boring QUK ~ —@—Elev. 763.7

Portland Cement
Grout

NOTES:

1. Installed on 01/15/2009.
Boring advanced with 3.25-inch

Bentonite Seal (1.D.) hollow stem augers.

2. Refer to boring log for
overburden stratigraphy.

3. PVC riser pipe was extended up
as buttress fill placement
proceeded. Surface protection

PVC Riser Pipe completed on 2/26/2009.
(Schedule 40, 17 1.D.)

Casagrande
Type Piezometer

Global #4
Filter Sand
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DATE: 05/14/2009 USER: SAMS, BRIAN

PIEZOMETER PZ-6
ATl (TOP_OF CASING)
II:l?fthin(;':\l 552,94?2.4? — KINGSTON FOSSIL PLANT DIKE D BUTTRESS

ECIStiI'IgI 2,441 ,70859 Stantec Consulting

Services Inc.

Elevation: 77697’ &= 1409 N. Forbes Rd.
Locations provided by TVA, M Lexington, Kertucky
Power Systems Operations, % 250.422.300

Surveying and Project Services. o
Horizontal Datum: NAD 27 | wwwstantec.com
(Tennessee Lombert) DRAWN BY RWE|pbatE  MAY, 2009 REVISED SHEET

Vertical Datum: NGVD29 creckebay  JDE| PROLNO. 171468117 1. d 6 OF 8

CHECKED BY JSD | scaLE NTS| 2 4.




Aluminum Protective )
Cover with Locking Cm\ /—Top of Casing

1.5 x 1.5’
Concrete Pad

—@— Elev. 769.80°

/

. NN \ N

Buttress Fill \\///\\///\
Ground Surface at N\

Time of Boring UK

Portland Cement
Grout

Bentonite Seal

@~ Elev. 760.0°

NOTES:

1. Installed on 01/15/2009.
Boring advanced with 3.25-inch
(1.D.) hollow stem augers.

. Refer to boring log for
overburden stratigraphy.

. PVC riser pipe was extended up
as buttress fill placement
proceeded. Surface protection

completed on 2/26/20009.

PVC Riser Pipe
(Schedule 40, 17 1.D.)

Casagrande

Type Piezometer
Global #4

Filter Sand

Bentonite Sedl ——— =

LOCATION (TOP OF CASING)
Northing: 557,106.66

Easting: 2,441,791.01
Elevation: 769.80°

Locations provided by TVA,
Power Systems Operations,
Surveying and Project Services.
Horizontal Datum: NAD 27
(Tennessee Lambert)

Vertical Datum: NGVD29
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DATE: 05/14/2009 USER: SAMS, BRIAN

PIEZOMETER PZ-7
KINGSTON FOSSIL PLANT DIKE D BUTTRESS

Stantec Consulting
Services Inc.

y 1409 N. Forbes Rd.

J Lexington, Kentucky

ﬁ 40511-2050
A 859-422-3000

www.stantec.com

DRAWN BY RWE|pbatE  MAY, 2009 REVISED SHEET
CHECKED BY JDE | PROJ.NO. 171468117 1. 3. 7 OF 8

CHECKED BY JSD | scaLE NTS| 2 4.




Aluminum Protective )
Cover with Locking Cm\ /—Top of Casing
—@ Elev. 775.06’

1.5 x 1.5’
Concrete Pad

/

S\ \
Buttress Fill §~ \\ N\
\///\///\ i
Ground Surface at \
Time of Boring SONENT ‘ —@— Elev. 760.1

Portland Cement
Grout

NOTES:

1. Installed on 01/15/2009.
Boring advanced with

Bentonite Seal 3.25—inch (|D) hollow stem
augers.

. Refer to boring log for
overburden stratigraphy.

. PVC riser pipe was extended
up as buttress fill placement

PVC Riser Pipe proceeded. Surface protection

(Schedule 40, 17 1.D.) completed on 2/26/20009.

Casagrande
Type Piezometer

Global #4
Filter Sand

o
=
2
[
N
a

|
©
o
i
-
¥
&}
~
)
o
=
D\
L
B4
a

-
L
<

~
%)
o
=
=
<
®
a

-
0
<
=
z
L
=
z
e}
=
>
=
L

=
<
0
o
<
~

-
55}
>
=
3}
<

=
5
~

-~
<

DATE: 05/14/2009 USER: SAMS, BRIAN

: ; PIEZOMETER PZ-8
Northing: 557,091.55 KINGSTON FOSSIL PLANT DIKE D BUTTRESS

EGStiI’IgI 2,441 ,81 9.1 Stantec Consulting

Services Inc.

Elevation: 775.06’ = 1409 N. Forbes Rd.
Locations provided by TVA, g‘/ k Losington, etk
Power Systems Operations, /” 850-422-3000

Surveying and Project Services.

. | www .stantec.com
(Termessee Lampert) |oemer_ouelowe sy 209l wwo [ v

Vertical Datum: NGVD29 CHECKED BY JDE | PROJ.NO. 171468117 1. 3. 8 OF 8

CHECKED BY JSD | scaLE NTS| 2 4.




R L R S AR Sy

R
Ground Surface

Elev. 752.2°

/—Fiushmount Manhole

emovable Cap

AN

LOCATION:
Northing: 556,298.52
Eosting: 2,442,540.30

]
o | |
Concrete Pad———————/ SHE
S NOTES:
AT 1. Installed on 04/13/20009.
kb Boring advanced with 4.25"
g e (1.D.) hollow stem augers.
1 1. 2. Refer to boring log for
3 g overburden and rock
- stratigraphy.
FANNY
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ASH POND STABILITY
KINGSTON FOSSIL PLANT

Ground Elevation: 752.2 feet ey .
gtan.tcc (.iensultmg
enices inc.,
Locations to be provided by % LARE
TVA, Power Systems ﬁ 40513:2050
. N B859-422-3000
Operations, Surveying and =P P
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Ground Surface
Elev. 777.9" @_.,.,,..\

Removable Cap

g e | ]
Concrete quJ s B
3'x3'x6" . A
B
:" i
1
. o
Bentonite Cement—. S
=
Grout \ , o
N, . - |
K X 5
’ ojiD
’:u ‘. [\ [
1| g
Slope Incli t Lt o
ope Inclinometer——-._/_[-
f‘ru:enn L:
\l\.l\‘.“llg 3 a
Top of Rock, Elev. 705.0° _5..‘ :
- o | Y e | f et e ] | R T I - ]
=] [ .. 4 ';,__x"é';
19X
1 1 olg 3
Elev. 694.6’ @J’-. - |

2.75" 1.D.

LOCATION
Northing: 556,088.48

Easting: 2,440,789.54
Ground Elevation: 777.9 feet

| Locations provided by TVA,
| Power Systems Operations,
Surveying and Project Services.

/Fiushmount Manhole

NQIES:

1. Installed on 05/11/2009.
Boring advanced with
4.25~inch (1.D.) hollow stem
augers.

2. Refer to boring log for
overburden and rock
stratigraphy.

g V- 1756 N\ACTIVEN 1 7566001 B\ENVIRONMEN TAL\DRAWING \INSTRUMEN TS\ 901 50 KiF — 301~ S19.0WG

# oATE: 05/28/2009 USER: CLINKENBEARD, ADAM

KINGSTON FOSSIL PLANT
EMBANKMENT AREA B

Z Stantec

Stantec Consuling
Services Inc.

1409 N. Forbes Rd,
Laxington, Kentucky
405112050
B39-422-3000

www.stantec.com

! Horizontal Datum: NAD 27

(Tennessee Lambert)

§ Vertical Datum: NGVD29

; DRAWN BY FJB paTE  MAY, 2009 REVISER SHEET
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Removable Cap
Ground Surface jf’iushmount Manhole
Elev. 758.0° _ — —
& . : 1

Concrete Pad
3'x3'x6” .
' NOTES:
1. Installed on 04/20/2009.
& _ Boring advanced with
4 s 3.25—inch (1.D.) hollow stem
) augers,
. 11 2. Refer to boring log for
gfg&?mte Cement\,ﬂ a overburden and rock
S stratigraphy.
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KINGSTON FOSSIL PLANT
__TEST EMBANKMENT AREA B

LOCATION
Northing: 557,066.19

Easting: 2,441,439.93

" Stantec Consuling
Ground Elevation: 758.0 feet Se,cgggs,:gsu ing
1408 N. Forbes Rd,
Locations provided by TVA, o i
i Power Systems. Operations, 855-422:3000
f Surveying and Project Services. _ www.stantec.com
Horizontal Datum: NAD 27 DRAWN BY BFS|oae  MAY, 2009 REVISED SHEET

(Tennessee Lambert)
Vertical Datum: NGVD29

-

CHECKEDBY  ZOM| PROJ.NO. ] 75669015 3. 1 OF 1
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Removable Cap

/-Flushmount Manhole

Ground Surfoce
Elev. 783.8 @_—__\

Concrete Pad——/b‘ '

o

3'x3'xB"

P t~3lavtal

C\.IDH %]

—top of Rock, Elev. 705.3

.
2N
Bentonite Cement\ 1
Grout “E M
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. ] - - |0
Jd 0 B
Slope Inclinometer T ?33
H . I g
NI &
' q_'-
SHE
T 7 T . 4:.: . et
. org %
- 0% 8
. bog —
Elev. 694.3 - AP n
2.75" 1.D.
8”

LOCATIO
Northing: 555,868.69

Easting: 2,441,062.49
Ground Elevation: 783.8 feet

Locations provided by TVA,
| Power Systems Operations,
Surveying and Project Services.

i Horizontal Datum: NAD 27

| (Tennessee Lambert)

¥ Vertical Datum: NGVD29

Z: Stantec

NOTES:

1. Installed on 04/21/20089.
Boring advanced with
4.25—inch (1.D.) hollow stem
augers.

2. Refer to boring log for
overburden and rock
stratigraphy.

KINGSTON FOSSIL PLANT
el EOT EMBANKMENT AREA B

B DATE: 05/25/2000 USER: CLINKENBEARD, ADAM

B V: \1756\ACTIVEN1 7586801 S\ENVIRGNMEN TAL \DRAWING \ NS TRUMENTS\6901 50— KiF — 301~ 811 2.DWG

ntec lt o

Services Inc,
1408 N, Forbaes Rd.
Lexington, Kentucky
405112050
B59-422-3000

www.siantec.com
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Top of Slope\ /—Protective Casing

Inclinometer
Casing ﬁ

.2") oncrete Pad (24”x24"x8")
Ground Surface, 5} - 27 (Min.)
Elev.\ 774.16°

R
S o

NI
R

NOTES:

RS 1. Installed on 12/28/2008.

#4 Gravel (1/2” Washed . Boring advanced with
Aggregate, Provided by \ 3.25—inch (I.D.) hollow stem

TVA) augers.

. Refer to boring log for
overburden and rock
stratigraphy.

. Casing axis AO oriented to
magnetic compass bearing of
approximately 308 degrees.

Overburden

Slope
Inclinometer s,
Casing

_Top of Rock, Elev. 707.5" |
AT T [ T T T

Elev. 701.2" @ |-
Elev. 700.5 ¢ |-

2.75" 1.D.
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DATE: 05/05/2009 USER: JOHNSON, TRACY

LOCATION SLOPE INCLINOMETER B-1
Horthing: S55,623.08 feet KINGSTON FOSSIL PLANT DIKE D BUTTRESS
asting: 2,441,563.81 feet

Ground Elevation: 774.16 feet Stantec Consulting

Services Inc.

= 1409 N. Forbes Rd.
Locations provided by TVA, h‘/ ’/\ Loingion, Kenicky
Power Systems Operations, /” §50-422-3000

Surveying and Project Services. www stantec.com
Horizontal Datum: NAD 27 DRAWN BY RWE|pate  MAY, 2009 REVISED SHEET
(Tennessee Lambert)

Vertical Datum: NGVD29

CHECKED BY JDE | PROJ.NO. 171468117 1. 3. 1 OF 5

CHECKED BY JSD | scaLE NTS| 2 4.




Top of Slope\ /—Protective Casing

Inclinometer
Casing ﬁ

oncrete Pad (24"x24"x8")

+H

© o e
Ground Surface, M - 27 (Min.)
Elev. 774.06’
S

»‘\’\\M@?,ﬁ%-

NI
R

NOTES:

RS 1. Installed on 12/27/2008.

#4 Gravel (1/2” Washed . Boring advanced with
Aggregate, Provided by \ 3.25—inch (I.D.) hollow stem

TVA) augers.

. Refer to boring log for
overburden and rock
stratigraphy.

. Casing axis AO oriented to
magnetic compass bearing of
approximately 292 degrees.

Overburden

Slope
Inclinometer s,
Casing

_Top of Rock, Elev. 700.5° |
AT T [ T T T

Elev. 696.5' a |-
Elev. 696.1" 8 |-

2.75" 1.D.
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DATE: 05/05/2009 USER: JOHNSON, TRACY

LOCATION SLOPE INCLINOMETER B-2
Horthing: Soo.877 4% feet KINGSTON FOSSIL PLANT DIKE D BUTTRESS
asting: 2,441,744.70 feet

Ground Elevation: 774.06 feet Stantec Consulting

Services Inc.

= 1409 N. Forbes Rd.
Locations provided by TVA, h‘/ ’/\ Loingion, Kenicky
Power Systems Operations, /” §50-422-3000

Surveying and Project Services. www stantec.com
Horizontal Datum: NAD 27 DRAWN BY RWE|pate  MAY, 2009 REVISED SHEET
(Tennessee Lambert)

Vertical Datum: NGVD29

CHECKED BY JDE | PROJ.NO. 171468117 1. 3. 2 OF 5

CHECKED BY JSD | scaLE NTS| 2 4.




Top of Slope\ /—Protective Casing

Inclinometer
Casing ﬁ

oncrete Pad (24"x24"x8")

+H

© o e
Ground Surface, M - 27 (Min.)
Elev. 770.90°
S

»‘\’\\M@?,ﬁ%-

NI
R

NOTES:

RS 1. Installed on 12/29/2008.

#4 Gravel (1/2” Washed . Boring advanced with
Aggregate, Provided by \ 3.25—inch (I.D.) hollow stem

TVA) augers.

. Refer to boring log for
overburden and rock
stratigraphy.

. Casing axis AO oriented to
magnetic compass bearing of
approximately 36 degrees.

Overburden

Slope
Inclinometer s,
Casing

_Top of Rock, El_ev._71i.4'_ |-
= |

Elev. 711.6' a |-
Elev. 710.7 % |-

2.75" 1.D.
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DATE: 05/05/2009 USER: JOHNSON, TRACY

I':IOC{A% 557 061.6 fet SLOPE INCLINOMETER B-3
orthing: ,061. ee
Easting: 2,441,887.56 feet KINGSTON FOSSIL PLANT DIKE D BUTTRESS

Ground Elevation: 770.90 feet Stantec Consulting

Services Inc.

= 1409 N. Forbes Rd.
Locations provided by TVA, h‘/ ’/\ Loingion, Kenicky
Power Systems Operations, /” §50-422-3000

Surveying and Project Services. www stantec.com
Horizontal Datum: NAD 27 DRAWN BY RWE|pate  MAY, 2009 REVISED SHEET
(Tennessee Lambert)

Vertical Datum: NGVD29

CHECKED BY JDE | PROJ.NO. 171468117 1. 3. 3 OF 5

CHECKED BY JSD | scaLE NTS| 2 4.




/—Protective Casing

Top of Slope
Inclinometer ™

Casing ﬁ

oncrete Pad (24"x24"x8")

+H
Ground Surface, r?a - 2" (Min.)
Elev, 76421 - | S —
N NN . ;
N RRRRRRRA -
IR 1
SN

NOTES:

RS 1. Installed on 12/28/2008.

#4 Gravel (1/2” Washed . Boring advanced with 3.25—inch
Aggregate, Provided by \ (1.D.) hollow stem augers.

TVA) . Refer to boring log for
overburden and rock
stratigraphy.

. Casing axis AO oriented to
magnetic compass bearing of
approximately 18 degrees.

. Surface protection was
damaged on 02/05/20009.
After repair, installation was
renamed B—4A for data
installation detail reporting
purposes. See B—4A for more
information.

Overburden

Slope
Inclinometer s,
Casing

Jop of Rock, Elev. 7121 |
AT T T [ T T TR

Elev. 705.100 |-
Elev. 704.70% |-

2.75" 1.D.

V:\1714\ACTIVE\171468117\ENVIRONMENTAL\DRAWINGS\KIF\DIKE_D\68117C—KIF—304—SI4.DWG

DATE: 05/05/2009 USER: JOHNSON, TRACY

I':IOC{A% 556.934.61 foot SLOPE INCLINOMETER B-4
orthing: ,934. ee
Easting: 2,442,066.28 feet KINGSTON FOSSIL PLANT DIKE D BUTTRESS

Ground Elevation: 764.21 feet Stantec Consulting

Services Inc.

= 1409 N. Forbes Rd.
Locations provided by TVA, h‘/ ’/\ Loingion, Kenicky
Power Systems Operations, /” §50-422-3000

Surveying and Project Services. www stantec.com
Horizontal Datum: NAD 27 RWE|pate  MAY, 2009 REVISED SHEET

DRAWN BY

(Tennessee Lambert)
Vertical Datum: NGVD29

CHECKED BY JDE | PROJ.NO. 171468117 1. 3. 4 OF 5

CHECKED BY JSD | scaLE NTS| 2 4.




Flush Mount Protective Cover

Top of Slop y
Inclinometer oncrete Pad (24"x24"x12")

Casing
Elev. 765.07 _ ‘ — Elev. 765.17°

R R
N RRRRRRRRAY,

NOTES:

1 I 1. B—4 originally installed on
#4 Gravel (1/2" Washed . 12/28/2008. After damage to
Aggregate, Provided by \4 surface protection, repairs made
TVA) on 02/24/2009 and installation
renamed B—4A.
. Boring advanced with
3.25—inch (I.D.) hollow stem
augers.
. Refer to boring log for
overburden and rock stratigraphy.
. Casing axis AO oriented to
magnetic compass bearing of
approximately 18 degrees.

Overburden

Slope
Inclinometer s,
Casing

Jop of Rock, Elev. 712.10° |
T T T [ T T T

Elev. 70510 |-
Elev. 70470 |-

2.75" 1.D.

V:\1714\ACTIVE\171468117\ENVIRONMENTAL\DRAWINGS\KIF\DIKE_D\68117C—KIF—305—SI5.DWG

DATE: 05/05/2009 USER: JOHNSON, TRACY

LOCATION (TOP OF CONCRETE) SLOPE INCLINOMETER B-4A
g oo KINGSTON FOSSIL PLANT DIKE D BUTTRESS
asting: 2,442,065.92 feet

H . Stantec Consulting
Top of Concrete Elevation: S o

765.17 feet = 1409 N. Forbes Rd.
Locations provided by TVA, % e
Power Systems Operations, /” §50-422-3000

Surveying and Project Services. www stantec.com
Horizontal Datum: NAD 27 RWE|pate  MAY, 2009 REVISED SHEET

DRAWN BY

(Tennessee Lambert)

Vertical Datum: NGVD29 checkeosy  JDE|PRo.No 17146811711 > 50F5

CHECKED BY JSD | scaLE NTS| 2 4.




SUBSURFACE

% Stantec LOG Page: 1 of 2

FMSM_LEGACY 171468117 KINGSTON ASH POND.GPJ FMSM.GDT 7/21/09

Project No. 175569042 Location N 556806.57, E 2442329.32 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-2A Total Depth 29.5 ft
Location Kingston, Tennessee Surface Elevation 751.2 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/16/09 Completed 4/16/09
Supervisor Ben Halada Driller Kent Clements Depth to Water  N/A Date/Time N/A
Logged By Ben Halada Automatic Hammer ] Safety Hammer 3 Other [
Lithology Overburden [Sample # Depth Rec. Ft. Blows | Mois.Cont. %

Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks

751.2' 0.0 Top of Hole

721.7

29.5'

OVERBURDEN, See log for STN-2 .
Boring advanced

using 3 1/4 " Hollow
Stem Augers

No Refusal /
Bottom of Hole

7/21/09

Stantec Consulting Services Inc.



FMSM_LEGACY 171468117 KINGSTON ASH POND.GPJ FMSM.GDT 7/21/09

& Stantec

SUBSURFACE
LOG

Page: 2 of 2

Project No. 175569042 Location N 556806.57, E 2442329.32 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-2A Total Depth 29.5 ft
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks

PZ Installed, tip at elevation 724.7'

Flushmount well cover and concrete pad installed.

Stantec Consulting Services Inc.

7/21/09



FMSM_LEGACY 171468117 KINGSTON ASH POND.GPJ FMSM.GDT 7/21/09

& Stantec

SUBSURFACE
LOG

Page: 1 of 2

Project No. 175569042 Location N 556761.99, E 2442259.75 (NAD27)
Project N\ame  Kingston Ash Pond Boring No. STN-3A Total Depth 30.0 ft
Location Kingston, Tennessee Surface Elevation 763.9 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/27/09 Completed 5/1/09
Supervisor Ben Halada Driller Steve Bradford Depth to Water  N/A Date/Time N/A
Logged By Adam Smith Automatic Hammer X Safety Hammer ] Other ]
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
763.9' 0.0 Top of Hole
OVERBURDEN, (Augered without Boring advanced ]
sampling) using 4 1/4 " Hollow
Stem Augers B
See Log for STN-3 ]
733.9 30.0'

No Refusal /
Bottom of Hole

. . 7/21/09
Stantec Consulting Services Inc.



FMSM_LEGACY 171468117 KINGSTON ASH POND.GPJ FMSM.GDT 7/21/09

& Stantec

SUBSURFACE
LOG

Page: 2 of 2

Project No. 175569042 Location N 556761.99, E 2442259.75 (NAD27)
Project N\ame  Kingston Ash Pond Boring No. STN-3A Total Depth 30.0 ft
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks

Two PZ's Installed, tip at elevation 751.9' and 737.9'

Protective well cover and concrete pad installed.

Stantec Consulting Services Inc.

7/21/09



FMSM_LEGACY 171468117 KINGSTON ASH POND.GPJ FMSM.GDT 7/21/09

& Stantec

SUBSURFACE
LOG

Page: 1 of 2

Project No. 175569042 Location N 556765.05, E 2442256.36 (NAD27)
Project N\ame  Kingston Ash Pond Boring No. STN-3B Total Depth 50.0 ft
Location Kingston, Tennessee Surface Elevation 763.8 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/27/09 Completed 5/1/09
Supervisor Ben Halada Driller Steve Bradford Depth to Water  N/A Date/Time N/A
Logged By Adam Smith Automatic Hammer XJ Safety Hammer 3 Other [
Lithology Overburden [Sample # Depth Rec. Ft. Blows | Mois.Cont. %

Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks

763.8' 0.0 Top of Hole

OVERBURDEN, (Augered without

sampling)

See Log for STN-3

Boring advanced
using 4 1/4 " Hollow
Stem Augers

Revert used to keep
augers clear

Stantec Consulting Services Inc.

7/21/09



FMSM_LEGACY 171468117 KINGSTON ASH POND.GPJ FMSM.GDT 7/21/09

& Stantec

SUBSURFACE
LOG

Page:

2 of 2

Project No. 175569042 Location N 556765.05, E 2442256.36 (NAD27)
Project N\ame  Kingston Ash Pond Boring No. STN-3B Total Depth 50.0 ft
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks

K OVERBURDEN, (Augered without ]
B sampling) 7]
__ See Log for STN-3 (Continued) __

713.8' 50.0'

No Refusal /
Bottom of Hole

PZ Installed, tip at elevation 718.8'

Flushmount well cover and concrete pad installed.

Stantec Consulting Services Inc.

7/21/09



WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/9/09

CLIENT LOG OF BORING NUMBER 09-109B
Tennessee Valley Authority
AECOM PROJECT NAME ARCHITECT-ENGINEER
Kingston Dredge Cell Failure RCA OGC
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee TONSFT, 5 4 s
£ w PLASTIC WATER LIQUID
= e LIMIT % CONTENT % LIMIT %
£ of . |wlE DESCRIPTION OF MATERIAL I~ X————@————A
F 219> |2 =
£ <z | F ok S 10 20 30 40 50
A B e I 1 =l
a m E§L % % 8 P 5 ® STANDARD
% | % |5|®| SURFACE ELEVATION +763.41 e o oo  CTEATION BLOWSAET)
PA
5.0
10.0
RB
15.0
Following retrieval of 3 in. tube sample, cuttings
were taken from top and bottom for water content
testing. Samples designated with an "A" were
taken from bottom of sample; the others were
taken from top.
<U.U 0.5 Pneumatic Piezometer Installed at 20.0 ft.|" -
oA Fill: Silt-sized ash, trace fine sand, trace clay -
1 losT %& gray - saturated (ML) Qe
SN (FA) Failed N
RATAAT . \,
WSS Sample 2: Poor recovery. Sample placed into
2 losT || B jars. /
250 A /
b Aaa]25.5
3 losTl See UMass Direct Shear Test results (DeGroot, ./
2009) for Sample 3 description. o+
3A [0S — 28.0 . . o
Clayey silt, some fine to coarse sand - brown and \
4 0sT] gray - saturated (CL-ML) g J
30.0 |
== |
5 losT Pneumatic Piezometer Installed at 31.0 ft. S ﬂ#
s 33.0 [
Silty fine to medium sand, trace clay - light brown
6 |oST - saturated (SM) "y
— [:]35.5
RB
40.0 - [ D I SRR (NN R A
... continued
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOBG'\IO%957 42 SHEET NO. 1 OF 2




WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/9/09

CLIENT LOG OF BORING NUMBER ~ (09-109B
Tennessee Valley Authority
AECOM PROJECT NAME ARCHITECT-ENGINEER
Kingston Dredge Cell Failure RCA OGC
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee TONSFT, 5 4 s
£ w PLASTIC WATER LIQUID
= Q LIMIT % CONTENT % LIMIT %
E o . |¢|5 DESCRIPTION OF MATERIAL = X————@————A
F 219> |2 =
£ Ll z|F ok s, 10 20 30 40 50
A B e I 1 v
o m E§L % % 8 P 5 ® STANDARD
% | 3 |3|%| SURFACE ELEVATION +763.41 (Continued) | 3 3 o op CTEATION BLOWSKET)
Pneumatic Piezometer Installed at 40.0 ft.|.| |
450
50.0
RB
55.0
60.0
Pneumatic Piezometer Installed at 61.0 ft.
62.0 62.0
End of Boring
Borehole advanced to 8.0 with power auger.
Borehole advanced from 8.0 ft. to 62.0 ft. with
rock bit and drilling fluid.
Casing used: 23 ft. of 4 in.
OST = Osterberg sampler
Pneumatic Piezometers installed at 20.0, 31.0,
40.0, and 61.0 ft.
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
BORING STARTED AECOM OFFICE ;
Not Observed 2/14/09 Chicago Area - 01
NORTHING BORING COMPLETED ENTERED BY SHEET NO. OF
556965.5 2/16/09 KKB 2 2
EASTING RIG/FOREMAN APP'D BY AECOM JOB NO.
2441623.3 D-50/JHC RCR 60095742




WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/8/09

CLIENT LOG OF BORING NUMBER  09-600B
Tennessee Valley Authority
AECOM PROJECT NAME ARCHITECT-ENGINEER
Kingston Dredge Cell Failure RCA OGC
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee TONSFT, 5 4 s
£ w PLASTIC WATER LIQUID
= e LIMIT % CONTENT % LIMIT %
E o . |¢E DESCRIPTION OF MATERIAL g XK————@————=2A
¥ £l19] =12 =
£ Ll z|F ok s, 10 20 30 40 50
R B T I T e v
o m cﬁ % % 8 P 5 ® STANDARD
% | ¥ |5|®| SURFACE ELEVATION +776.66 e o oo  CTEATION BLOWSAET)
PA é é
50 % %
10.0 § \Q
15.0 § é
200 RB §
25.0 % %
30.0 %
32.0 §
Silt-sized ash, little fine sand - gray - saturated ‘(<
1 |osT] 7/f; (ML) , § ®
] 345 (FA) Unfailed \\
99.U .
% \
\
RB \
\
\
40.0 N [ DR R AN AN S U B
... continued
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOBG'\IO%957 42 SHEET NO. 1 OF 2




WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/8/09

AECOM

CLIENT
Tennessee Valley Authority

LOG OF BORING NUMBER 09-600B

PROJECT NAME ARCHITECT-ENGINEER
Kingston Dredge Cell Failure RCA OGC
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee TNSFT, 3 4 s
£ w PLASTIC WATER LIQUID
= ) LIMIT % CONTENT % LIMIT %
E S|, lel5 DESCRIPTION OF MATERIAL g Xx=———@—————2A
F 219> |2 =
£ Ll z|F ok s, 10 20 30 40 50
A B e I 1 =l
a m E§L % % 8 P 5 ® STANDARD
% | 3 |3| %[ SURFACE ELEVATION +776.66 (Continued) | 3 3 o op CTEATION BLOWSKET)
T
\
\
RB \
\
44.0 \
450 See UMass Direct Shear Test results (DeGroot, \
* 2 |0sT 2009) for Sample 2 description. ®
46.5 Piezometer Installed at 46.0 ft. |-
Sample 3: No recovery of sample. Sample lost in
3 losTi borehole during retrieval.
49.0
50.0 Clayey silt, little fine to medium sand - brown and
* 4 |0ST gray - saturated (CL-ML) X|A®
51.5 /
/
/
RB /
/
22,0 55.0
Silt, trace clay and sand - brown - saturated (ML) :
5 [0ST| Piezometer Installed at 56.0 ft. | L
9/.9 57.5 :
End of Boring
Boring advanced to 8.0 ft. with power auger.
Boring advanced from 8.0 to 57.5 ft. with rock bit
and drilling fluid.
Borehole grouted upon completion.
Casing used: 10 ft. of 4 in.
Piezometers installed at 46.0 and 56.0 ft.
(FA) = Fly Ash
(BA) = Bottom Ash
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
BORING STARTED AECOM OFFICE ;
Not Observed 1/19/09 Chicago Area - 01
NORTHING BORING COMPLETED ENTERED BY SHEET NO. OF
556470.71 1/19/09 KKB 2 2
EASTING RIG/FOREMAN APP'D BY AECOM JOB NO.
2441421.34 D-50/RT RCR 60095742




WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/8/09

CLIENT LOG OF BORING NUMBER  (09-603
Tennessee Valley Authority
AECOM PROJECT NAME ARCHITECT-ENGINEER
Kingston Dredge Cell Failure RCA OGC
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee TONSFT, 5 4 s
£ w PLASTIC WATER LIQUID
N Q LIMIT % CONTENT % LIMIT %
E 2| .|¢ 5 DESCRIPTION OF MATERIAL = X=————@————A
F E|d|>|2> 2
E |z |F|olx s 10 20 30 40 50
R B T I T e =l
12|z |5[8 E g ® PENETAATION BLOWS/(FT
% | % |5|®| SURFACE ELEVATION +780.61 e 0 oo ETEATION BLOWSAET)
| Fill: Silty clay, little fine to coarse sand, trace fine N e O
1[SS 12 {0 coarse gravel - reddish brown - very stiff (CL) — *
Bottom ash seam noted from 0.4 to 0.8 ft. L
p e — / .37
> |ss Fill: Silt-sized ash, little fine sand - gray - dense to ® ®
- medium dense - moist to saturated (ML) oL
(FA) Unfailed log
5.0
3 |ss / o
/
p .36
4 |ss § ] Nl
\ - '~
- _55
5 |ss y L _|=®
100 \ -
18—~
6 |sS ®i\\
\ T~ _ 49
7 |ss f . KN
1 / hS q
19.0 | 5 |gg .\ L )
"/% 16.4 tog T
9 |ss Fill: Silty fine to coarse sand-sized ash, little fine ®7
L to medium gravel - gray - medium dense - ¥
saturated (SM) 118
10| ss (BA) Unfailed g .
20.0 oo
11]ss||[[] ;é Q g
A Ve
/422.8 ° e
1218S||[]] Fill: Silt-sized ash, little fine sand - gray - medium ~
p dense to very loose - saturated (ML) 5/ ~ o
2501 5| gg (FA) Unfailed @ \,
Sample 14: WOR and one blow advanced WOH /
] sampler 3.5 ft. @ ®
14 | SS| | LY / :
I
: \
p— Sample 15: One blow advanced sampler 2.5 ft wor .
15 | ss ) ample 15: One blow advanced sampler 2.5 ft. qg /.
- ] MOR
16|ss||[[ % R ¢
\6 |
22U 47 | S5 | 4 % a
36.0
l Fill: Silty fine to medium sand-sized ash - gray - v o
18 | SS : medium dense - saturated (SM) _
8.6 (FA & BA) Unfailed 5/ \
19| ss Fill: Silt-sized ash, little fine sand - gray - very @ | g
40.0 2 loose to loose - saturated (ML) (FA) Unfailed _\ /
... continued * Calibrated Penetrometer|
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOBG'\IO%957 42 SHEET NO. 1 OF 3




AECOM

CLIENT

Tennessee Valley Authority

LOG OF BORING NUMBER

09-603

PROJECT NAME
Kingston Dredge Cell Failure RCA OGC

ARCHITECT-ENGINEER

SITE LOCATION

O UNCONFINED COMPRESSIVE STRENGTH

714 Swan Pond Road; Harriman, Tennessee TONSFT, 5 4 s
£ w PLASTIC WATER LIQUID
N Q LIMIT % CONTENT % LIMIT %
£ of . |wlE DESCRIPTION OF MATERIAL I X————@————A
F 219> |2 =
E S|Z2|F|o& > . 10 20 30 40 50
E el e e ] Sk STANDARD
= | = |[=|o =
Z | £ |3|2[ SURFACE ELEVATION +780.61 (Continued) |2 8| & JENETRATION BLOWSKTT)
| Fill: Silt-sized ash, little fine sand - gray - very ég{ (
20 | SS loose to loose - saturated (ML) (FA) Unfailed »
\
21|88 1 65 Q\
450 |
22|ss l ‘5 e
E N
l \5 \/‘
23 |ss ® _
d b
2|56 ﬁ © »
50.0 4; 505 WOH #
- Silty clay, trace fine sand - gray - soft (CL)
25 | SS /
52.5 \ /
s Silty fine to medium sand, little to some clay - 6 /
26 | SS brown with gray - loose to medium dense - moist 3? !
55.0 (SM) |
27 | SS g
5 |
28 | SS Q \
\
14
60.0] 29 |SS *
/
5
30 | ss & ¢
Silty fine to medium sand, some clay - gray - very g"'UH ‘.
31 |SS loose - wet (SM) : |
bo.U Silty fine to medium sand, little to trace clay - gray éWUH *
32| SS - very loose to loose - saturated (SM) |
. |
4
33|Ss & +
|
200 Silty fine to medium sand, trace clay - gray - 13 ‘
34|88 medium dense - saturated (SM) @ |
12
35|SS J_ Q l$
g \17,
36 |SS 1 s S -
75.0 e / —|_
760 37 | SS| |11/ 1760 Weathered shale - gray ¢

Pneumatic Piezometer installed at 76.0 f{~ —

End of Boring

Boring advanced to 10.0 ft. with power auger.
Boring advanced from 10.0 to 76.0 ft. with rock bit
and drilling fluid.

Pneumatic piezometer installed at 76 ft.

Borehole backfilled upon completion.

... continued

* Calibrated Penetrometer|

* Calibrated Penetrometer|

WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/8/09

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

AECOM JOB NO.
60095742

SHEET NO. 2 OF

3

_ 636"



CLIENT LOG OF BORING NUMBER  (09-603
AE COM Tennessee Valley Authority

WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/8/09

PROJECT NAME ARCHITECT-ENGINEER
Kingston Dredge Cell Failure RCA OGC
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee TONSFT, 5 4 s
£ w PLASTIC WATER LIQUID
= ) LIMIT % CONTENT % LIMIT %
E Sl ltlE DESCRIPTION OF MATERIAL £ XK=~ @————4A
F 219> |2 =
£ Ll z|F ok s, 10 20 30 40 50
A B e I 1 v
o wlglz|g 8 P 5 ® STANDARD
% | 3 |3|%| SURFACE ELEVATION +780.61 (Continued) | 3 3 o op CTEATION BLOWSKET)
Casing used: 10 ft. of 4 in.
Automatic-Mobile hammer used for Standard
Penetration Tests.
SS* = SPT value based on first 6 in.
WOH = Weight of Hammer
WOR = Weight of Rod
(FA) = Fly Ash
(BA) = Bottom Ash
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
BORING STARTED AECOM OFFICE ;
12.0 ft. WS; 10.0 ft. BCR; 8.0 ft. ACR 3/9/09 Chicago Area - 01
NORTHING BORING COMPLETED ENTERED BY SHEET NO. OF
555809.89 3/10/09 KKB 3 3
EASTING RIG/FOREMAN APP'D BY AECOM JOB NO.
2441187.46 Mobile B-57 (V.H.)/MB RCR 60095742




WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/8/09

CLIENT LOG OF BORING NUMBER  09-603A
Tennessee Valley Authority
AECOM PROJECT NAME ARCHITECT-ENGINEER
Kingston Dredge Cell Failure RCA OGC
SITE LOCATION _O_ UNCONFIg\IED COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee TONSFT, 5 4 s
E w PLASTIC WATER LIQUID
R % LIMIT % CONTENT % LIMIT %
ESi5le|E DESCRIPTION OF MATERIAL g XK=~ @————=4A
E 2| 2|2 |3k z. 10 20 30 40 50
R B T I T e v
o m E§L % % 8 P 5 ® STANDARD
% | ¥ |5|®| SURFACE ELEVATION +780.55 e o oo  CTEATION BLOWSAET)
2.U
10.0
15,0
2U.U RB
29.U
9U.U
35.0
40 | | I\ _ J A ER A A R S
... continued
AECOM JOB NO. SHEET NO. OF

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

60095742 1 2




WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/8/09

CLIENT LOG OF BORING NUMBER  09-603A
Tennessee Valley Authority
AECOM PROJECT NAME ARCHITECT-ENGINEER
Kingston Dredge Cell Failure RCA OGC
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee TONSFT, 5 4 s
£ w PLASTIC WATER LIQUID
N Q LIMIT % CONTENT % LIMIT %
£ of . |wlE DESCRIPTION OF MATERIAL I X————@————A
F 219> |2 =
£ Ll z|F ok s, 10 20 30 40 50
A B e I 1 v
a m E§L % % 8 P 5 ® STANDARD
2 | £ |5|2[ SURFACE ELEVATION +780.55 (Continued) | 2 3 o oo  CTEATION BLOWSAET)
350
RB Pneumatic Piezometer installed at 48.0 ft.|" . =
90.U
Vane Shear Test #1 at 51.5 ft.
Peak Su >1900 psf
55.0 -
56.0 56.0 Pneumatic piezometer installed at 56.0 ft.| " .-
End of Boring
Borehole advanced to 56.0 ft. with rock bit and drilling
fluid.
Pneumatic piezometers installed at 48.0 and 56.0 ft.
Casing used: 10 ft. of 4 in.
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
Not Observed BORING STARTED AECOM OFFICE Chicago Area - 01
NORTHING BORING COMPLETED ENTERED BY SHEET NO. OF
555805.42 KKB 2 2
EASTING RIG/FOREMAN APP'D BY AECOM JOB NO.
2441185.06 Mobile B-57 (V.H.)/MB RCR 60095742




AECOM

CLIENT

Tennessee Valley Authority

LOG OF BORING NUMBER _ 09-604A

PROJECT NAME

Kingston Dredge Cell Failure RCA OGC

ARCHITECT-ENGINEER

SITE LOCATION

O UNCONFINED COMPRESSIVE STRENGTH

WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/8/09

- TONS/FT.2
714 Swan Pond Road; Harriman, Tennessee PNSFT, 5 4 s
E w PLASTIC WATER LIQUID
R % LIMIT % CONTENT % LIMIT %
ESi5le|E DESCRIPTION OF MATERIAL g XK=~ @————=4A
E 2| 2|2 |3k z. 10 20 30 40 50
i I B B AT v
o m E§L % % 8 P 5 ® STANDARD
% | 5 |3|2| SURFACE ELEVATION +782.39 = o oo  CTEATION BLOWSAET)
PA
2.U
10.0
10.U
2U.U
RB
22.U
90U
99.U
40.U

... continued

* Calibrated Penetrometer|

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

AECOM JOB NO. SHEET NO. OF

60095742 1 2




WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/8/09

CLIENT LOG OF BORING NUMBER  09-604A
Tennessee Valley Authority
AECOM PROJECT NAME ARCHITECT-ENGINEER
Kingston Dredge Cell Failure RCA OGC
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee TONSFT, 5 4 s
£ w PLASTIC WATER LIQUID
= e LIMIT % CONTENT % LIMIT %
£ of . |wlE DESCRIPTION OF MATERIAL I X————@————A
F 219> |2 =
£ Ll z|F ok > 10 20 30 40 50
A B e I 1 [
o m|z|z|g|g g L;L) ® STANDARD
2 | £ |5|2[ SURFACE ELEVATION +782.39 (Continued) | 2 3 o oo  CTEATION BLOWSAET)
350
50.0
RB
55.0
Disturbed samples retrieved following completion
of vane shear testing.
60.0
Vane Shear Test #1 at 62.5 ft.
Peak Su = 2025 psf, Remolded Su = 850 psf
Pneumatic Piezometer installed at 63.0 ft.
Vane Shear Test #2 at 64.5 ft.
64.0 Peak Su = 3575 psf, Remolded Su = 1400 psf
Silty clay, little to some fine to medium sand - gray _
0.0 4 | s7 l ~very stiff (CL) O DA
Vane Shear Test #3 at 66.5 ft. |
5 |sT J_ Peak Su = 3550 psf, Remolded Su = 1350 psf *>€Z DA
68.0
Vane Shear Test #4 at 68.5 ft.
ST Peak Su = 2750 psf, Remolded Su = 850 psf
70.0 170.0_ No recovery from 68 to 70 ft.
3 |sT = Silty fine sand, little clay - gray (SM)
|"l72.0 Vane Shear Test #5 at 70.5 ft.
Peak Su = 2350 psf, Remolded Su = 550 psf
4 | ST Clayey silt, little fine to medium sand - gray - XA @
74.0 - 74.0 saturated (CL-ML)
Vane Shear Test #6 at 72.0 ft. * Calibrated Penetrometer
Peak Su = 2175 psf, Remolded Su = 500 psf
Vane Shear Test #7 at 74.0 ft.
Peak Su = 3450 psf, Remolded Su = 825 psf
End of Boring
Boring advanced to 8 ft. with power auger.
Borehole advanced from 8 ft to 74 ft. with rock bit
and drilling fluid.
Borehole backfilled upon completion.
Pneumatic Piezometer installed at 63 ft.
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
BORING STARTED AECOM OFFICE ;
Not Observed 3/2/09 Chicago Area - 01
NORTHING BORING COMPLETED ENTERED BY SHEET NO. OF
554803.16 3/2/09 KKB 2 2
EASTING RIG/FOREMAN APP'D BY AECOM JOB NO.
2440515.37 Mobile B-57 (V.H.)/MB RCR 60095742




AECOM

CLIENT

Tennessee Valley Authority

LOG OF BORING NUMBER _ 09-604B

WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/8/09

PROJECT NAME ARCHITECT-ENGINEER
Kingston Dredge Cell Failure RCA OGC
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee TONSFT, 5 4 s
£ w PLASTIC WATER LIQUID
N Q LIMIT % CONTENT % LIMIT %
ESi5le|E DESCRIPTION OF MATERIAL g XK=~ @————=4A
E 2| 2|2 |3k z. 10 20 30 40 50
A B e I 1 v
a m E§L % % 8 P 5 ® STANDARD
% | ¥ |5|®| SURFACE ELEVATION +782.36 e o oo  CTEATION BLOWSAET)
5.0 PA
10.0
15.0
Following retrieval of 3 in. tube sample, cuttings
were taken from top and bottom for water content
testing. Samples designated with an "A" were
taken from bottom of sample; the others were
taken from top.
20.0
25.0
RB
30.0
99.U
20 | |l _______ [ S IR I A R B
... continued
AECOM JOB NO. SHEET NO. OF

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

60095742 1 2




AECOM LOG 60095742-2009 BORINGS.GPJ FS_DATATEMPLATE.GDT 6/22/09

CLIENT LOG OF BORING NUMBER 09-604B
CO Tennessee Valley Authority
AE M PROJECT NAME ARCHITECT-ENGINEER
Kingston Dredge Cell Failure RCA OGC
SITE LOCATION (- UNCONFINED COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee TONSFT-, 4 s
o w PLASTIC WATER LIQuUID
. g LIMIT % CONTENT % LIMIT %
ES(,51¢la DESCRIPTION OF MATERIAL £ XK= —@————=4A
£ 2|27 gz S 10 20 30 40 50
R B B e I ] &5
a m % % % 8 e i ® STANDARD
5| 5 |5|®| SURFACE ELEVATION +7824 (Continued) | 3 @ A
45.0 45.0
Fill: Silt-sized ash, trace fine sand, trace clay - gray - P
1 |OST] saturated (ML) (FA) Unfailed
47.5
20.U
RB
5501 2 |osT Sample 2: No recovery
56.0 Pneumatic piezometer installed at 56.0 ft.
Fill: Silt-sized ash, trace fine sand, trace clay - gray -
3 |OsT] saturated (ML) (FA) Unfailed
-3 i = 0,
oS Sample OST-3: Organic Content = 0.60%
600 4 |OST Sample OST-4: Organic Content = 2.77% |
BT 614
] Silty clay, little fine to medium sand - brown and gray ?
5A [OST| (CL) y
/
650 6 |0ST] P y
6A [0S Xt — ‘.\]; —A
7 |0OST| /
7AIOST T X~ T —A
L |- -o1a
700 8 |oST| //
|
9 losT] 'Y
735 [OATOST[ 73.5 X|—a @
End of Boring
Boring advanced to 10.0 ft. with power auger.
Boring advanced from 10.0 to 71.0 ft. with rock bit
and drilling fluid.
Pneumatic piezometer installed at 56 ft.
Casing used: 40.0 ft. of 4 in.
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
wL BORING STARTED AECOM OFFICE ;
Not Observed 3/1/09 Chicago Area - 01
wL BORING COMPLETED ENTERED BY SHEET NO. OF
3/2/09 KKB 2
WL RIG/FOREMAN APP'D BY AECOM JOB NO.
Mobile B-57 (V.H.)/MB RCR 60095742




WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/8/09

CLIENT LOG OF BORING NUMBER  09-605B
Tennessee Valley Authority
AECOM PROJECT NAME ARCHITECT-ENGINEER
Kingston Dredge Cell Failure RCA OGC
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee TONSFT, 5 4 s
£ w PLASTIC WATER LIQUID
= e LIMIT % CONTENT % LIMIT %
ESi5le|E DESCRIPTION OF MATERIAL g XK=~ @————=4A
E 2| 2|2 |3k z. 10 20 30 40 50
R B T I T e =l
12|z |5[8 E g ® PENETAATION BLOWS/(FT
% | 5 |3|2| SURFACE ELEVATION +781.64 = o op CTEATION BLOWSKET)
PA
50
100
15.0
RB
200
250
J_ Pneumatic piezometer installed at 28.0 ft. (]
1 |OST] Sample OST-1: Organic Content = 0.06% N
30.0 \
\
2 |OST] Sample OST-2: Organic Content = 0.14%
PAIOST
3 losT Sample OST-3: Organic Content = 3.51%
350 ~
3AOST 0\
\
RB \
\
\
40.0 \
4 [osT Sample OST-4: Organic Content = 0.63% P /‘
... continued
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOBG'\IO%957 42 SHEET NO. 1 OF 2




WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/8/09

CLIENT LOG OF BORING NUMBER  09-605B
Tennessee Valley Authority
AECOM PROJECT NAME ARCHITECT-ENGINEER
Kingston Dredge Cell Failure RCA OGC
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee TONSFT, 5 4 s
£ w PLASTIC WATER LIQUID
= ) LIMIT % CONTENT % LIMIT %
E o . |¢|5 DESCRIPTION OF MATERIAL = X————@————A
F 219> |2 =
£ Ll z|F ok s, 10 20 30 40 50
A B e I 1 =l
a m E§L % % 8 P 5 ® STANDARD
% | 3 |3| %[ SURFACE ELEVATION +781.64 (Continued) | 3 3 o opCTEATION BLOWSKET)
SARSH . == Pneumatic piezometer installed at 42.0 ft.|-| |- o
5 [0ST Sample OST-5: Organic Content = 0.26% -7 4
OS ==
450 2A .<\
6 |OST] Sample OST-6: Organic Content = 0.20% ()
/
GAOST | F 47.0
See UMass Direct Shear Test results (DeGroot,
7 [OST] 2009) for Sample 7 description. )
495 Pneumatic piezometer installed at 49.0 ft.| . Y,
2U.U s losT See UMass Direct Shear Test results (DeGroot,
2009) for Sample 8 description. I
BAOSTT | 52.0
Silty clay, little fine to medium sand - brown and
9 (08T gray (CL) ¥
A OST O — A
55.0 1] o ——-A
10 |0ST] N
57.0 \
Clayey silt, little fine to medium sand - brown and b
11 |ST3 gray - saturated (CL-ML) XA
TTAST3 59.5 Y
60.0
65.0
RB
70.0
75.0 _
Pneumatic piezometer installed at 76.0 ft.|. -
([0 77.0
End of Boring
Borehole advanced from 7.0 ft. with power auger.
Borehole advanced from 7.0 to 77.0 ft. with rock
bit and drilling fluid.
Casing used: 27 ft. of 4 in.
Pneumatic piezometers installed at 28.0, 42.0,
49.0, and 76.0 ft.
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
BORING STARTED AECOM OFFICE ;
Not Observed 2/25/09 Chicago Area - 01
NORTHING BORING COMPLETED ENTERED BY SHEET NO. OF
556273.05 2/27/09 KKB 2 2
EASTING RIG/FOREMAN APP'D BY AECOM JOB NO.
2441498.96 D-50/JC RCR 60095742




FMSM_LEGACY 171468117 PZ BORINGS.GPJ FMSM.GDT 4/20/09

& Stantec

SUBSURFACE

LOG

Page: 1 of 1

Project No. 171468117 Location N 556650.99, E 2441468.02 (NAD27)
Project Name  Kingston Fossil Plant Dike D Buttress  Boring No. PZ-1 Total Depth 26.5 ft
Location Kingston, Tennessee Surface Elevation 765.3 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 1/14/09 Completed 1/14/09
Supervisor Jim Andrew Driller G. Thompson Depthto Water 3.6 ft Date/Time 1/14/09
Logged By Jim Andrew Depth to Water 5.4 ft Date/Time 1/16/09
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
765.3' 0.0' Top of Hole
Bottom Ash, dark gray, dry to wet, SPT-1 00-15 0.5 5-3-2 - SPTs driven with -
very loose to loose, fine to coarse 140-Ib auto hammer _|
grained sand-sized particles, a
non-plastic
Boring performed ~ —
SPT-2 5.0-6.5 1.0 4-3-2 -- prior to completion of _|
buttress |
SPT-3 10.0-11.5 1.5 1-1-1 25 i
SPT-4 15.0-16.5 1.0 1-1-1 23 i
744.8' 20.5' .
Fly Ash, dark gray, wet, soft to very SPT-5 | 200-215 15 21-2 B 7]
soft, non-plastic ]
wh = weight of 1
hammer _
Piezometer installed —
738.8' 26.5' SPT-6 25.0 - 26.5 0.5 wh-wh-2 28 i

No Refusal /
Bottom of Hole

Stantec Consulting Services, Inc.

4/20/09



FMSM_LEGACY 171468117 PZ BORINGS.GPJ FMSM.GDT 4/20/09

& Stantec

SUBSURFACE
LOG

Page: 1 of 1

Project No. 171468117 Location N 556636.98, E 2441500.52 (NAD27)
Project Name  Kingston Fossil Plant Dike D Buttress  Boring No. PZ-2 Total Depth 16.5 ft
Location Kingston, Tennessee Surface Elevation 766.9 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 1/14/09 Completed 1/14/09
Supervisor Jim Andrew Driller G. Thompson Depthto Water 3.8 ft Date/Time 1/14/09
Logged By Jim Andrew Depth to Water 4.7 ft Date/Time 1/16/09
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
766.9' 0.0 Top of Hole
Buttress Aggregate (Not Sampled) SPTs driven with _
140-b auto hammer _|
762.4' 4.5 ]
Bottom Ash, dark gray, moist to wet, Boring performed ~ —
very loose to loose, fine to coarse SPT-1 5.0-6.5 10 5-3-5 . Eﬂg::etgscompletlon of
grained sand-sized particles, 1
non-plastic —
wh = weight of —
SPT-2 10.0-11.5 1.5 3-2-3 -- hammer ]
Piezometer installed —
750 4' 16.5' SPT-3 15.0-16.5 1.0 wh-wh-wh - ]
No Refusal / 7]

Bottom of Hole

Stantec Consulting Services, Inc.

4/20/09



FMSM_LEGACY 171468117 PZ BORINGS.GPJ FMSM.GDT 4/20/09

& Stantec

SUBSURFACE
LOG

Page: 1 of 1

Project No. 171468117 Location N 556822.89, E 2441588.49 (NAD27)
Project Name  Kingston Fossil Plant Dike D Buttress  Boring No. PZ-3 Total Depth 26.5 ft
Location Kingston, Tennessee Surface Elevation 766.3 ft. (NGVD29)

Project Type Geotechnical Exploration Date Started 1/14/09 Completed 1/15/09

Supervisor Jim Andrew Driller G. Thompson Depthto Water 4.0 ft Date/Time 1/15/09

Logged By Jim Andrew Depth to Water 5.9 ft Date/Time 1/16/09

Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks

766.3' 0.0 Top of Hole
| Buttress Aggregate (Not Sampled) SPTs driven with _
| 140-b auto hammer _|

763.3' 3.0 ]
| Bottom Ash, dark gray, moist, loose, |

fine to coarse grained sand-sized .
— . . Boring performed ~ —
B particles, non-plastic, some fly ash SPT-1 5.0-6.5 15 3-4-4 31 prior to completion of _|
buttress

756.3' 10.0' |
| Bottom Ash (50%), dark gray, moist, SPT-2 10.0-11.5 1.5 2-2-2 -- _
B very loose, fine to coarse grained ]
| sand-sized particles, non-plastic, a

mixed with fly ash (50%)

751.3' 15.0' |
| Fly Ash, dark gray, moist to wet, SPT-3 15.0-16.5 1.5 2-2-3 -- ]
B very soft, non-plastic ]
» SPT-4 20.0-215 1.5 1-1-1 - ]
— Piezometer installed —
- 7398 26.5' SPT-5 25.0-26.5 1.0 1-1-1 - i

No Refusal /
Bottom of Hole

Stantec Consulting Services, Inc.

4/20/09
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& Stantec

SUBSURFACE
LOG

Page: 1 of 1

Project No. 171468117 Location N 556814.11, E 2441602.33 (NAD27)
Project Name  Kingston Fossil Plant Dike D Buttress  Boring No. PZ-4 Total Depth 16.5 ft
Location Kingston, Tennessee Surface Elevation 766.0 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 1/14/09 Completed 1/14/09
Supervisor Jim Andrew Driller G. Thompson Depthto Water 3.5 ft Date/Time 1/14/09
Logged By Jim Andrew Depth to Water 5.0 ft Date/Time 1/16/09
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
766.0' 0.0 Top of Hole
Buttress Aggregate (Not Sampled) SPTs driven with _
140-b auto hammer _|
762.0' 4.0' :
Bottom Ash, dark gray, dry to moist, Boring performed ~ —
loose to medium dense, fine to SPT-1 50-6.5 1.0 9-5-5 - prior to completion of _|
coarse grained sand-sized particles, buttress |
non-plastic, some fly ash
10.0 - 11.5, bulk —
754 5' 1.5 SPT-2 10.0-11.5 1.5 2-5-5 -- sample taken ]
Fly Ash, dark gray, wet, very soft, 7]
non-plastic wh = weight of 1
hammer _
Piezometer installed —
749 5' 16.5' SPT-3 15.0-16.5 1.0 wh-wh-wh 35 i
No Refusal / 7]

Bottom of Hole

Stantec Consulting Services, Inc.

4/20/09
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& Stantec

SUBSURFACE

LOG

Page: 1 of 1

Project No. 171468117 Location N 556958.41, E 2441690.90 (NAD27)
Project Name Kingston Fossil Plant Dike D Buttress  Boring No. PZ-5 Total Depth 31.51t
Location Kingston, Tennessee Surface Elevation 763.7 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 1/15/09 Completed 1/15/09
Supervisor Jim Andrew Driller G. Thompson Depthto Water 5.7 ft Date/Time 1/16/09
Logged By Jim Andrew Depth to Water  N/A Date/Time N/A
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
763.7' 0.0' Top of Hole
Buttress Aggregate (Not Sampled) SPTs driven with _
140-b auto hammer _|
Boring performed ~ —
prior to completion of _|
buttress
750.7' 13.0' ]
Bottom Ash, dark gray, moist, loose _
to medium dense, fine to coarse |
grained sand-sized particles, SPT-1 15.0 - 16.5 0.5 4-5-5 16 |
non-plastic
742.7 21.0 SPT-2 | 20.0-215 1.5 2-2-3 - |
Fly Ash, dark gray, moist to wet, _
medium stiff, non-plastic ]
SPT-3 25.0 - 26.5 1.0 2-2-2 17 i
733.2' 30.5' Piezometer installed —
732.2 31.5' Sandy Clay, red - brown, moist, soft SPT4 | 300-315 15 223 - 7]

No Refusal /
Bottom of Hole

Stantec Consulting Services, Inc.

4/20/09
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& Stantec

SUBSURFACE
LOG

Page: 1 of 1

Project No. 171468117 Location N 556944.60, E 2441707.83 (NAD27)

Project Name  Kingston Fossil Plant Dike D Buttress  Boring No. PZ-6 Total Depth 16.5 ft

Location Kingston, Tennessee Surface Elevation 763.7 ft. (NGVD29)

Project Type Geotechnical Exploration Date Started 1/15/09 Completed 1/15/09

Supervisor Jim Andrew Driller G. Thompson Depthto Water 4.3 ft Date/Time 1/16/09

Logged By Jim Andrew Depth to Water  N/A Date/Time N/A

Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks

763.7' 0.0' Top of Hole

Buttress Aggregate (Not Sampled) SPTs driven with _
140-b auto hammer _|

759.2' 4.5 N
Bottom Ash, dark gray, dry, medium Boring performed ~ —
dense, fine to coarse grained SPT-1 5.0-6.5 0.5 8-6-9 . EL'E:: etg Scompletlon of
sand-sized particles, non-plastic 1

753.2' 10.5' -

752.2' 11.5' Clay, red - brown, moist, very stiff SPT-2 | 100-11.5 05 8-11-13 B ]
Fly Ash, dark gray, wet, soft, :
non-plastic |

Piezometer installed —

7472 16.5' SPT-3 15.0-16.5 1.0 1-2-2 -- ]

No Refusal / 7]

Bottom of Hole

Stantec Consulting Services, Inc.

4/20/09
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& Stantec

SUBSURFACE

LOG

Page: 1 of 1

Project No. 171468117 Location N 557105.47, E 2441791.06 (NAD27)
Project Name Kingston Fossil Plant Dike D Buttress  Boring No. Pz-7 Total Depth 26.5 ft
Location Kingston, Tennessee Surface Elevation 760.0 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 1/15/09 Completed 1/15/09
Supervisor Jim Andrew Driller G. Thompson Depthto Water 5.4 ft Date/Time 1/16/09
Logged By Jim Andrew Depth to Water  N/A Date/Time N/A
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
760.0' 0.0 Top of Hole
Buttress Aggregate (Not Sampled) SPTs driven with _
140-b auto hammer _|
755.0' 5.0 Boring performed ~ —
Bottom Ash, dark gray, moist, SPT-1 5.0-6.5 0.0 4-8-7 -- prior to completion of _|
medium dense, fine to coarse buttress ]
grained sand-sized particles, a
non-plastic
750.0' 10.0' |
Fly Ash, dark gray, moist to wet, SPT-2 10.0-11.5 0.5 2-1-1 20 ]
very soft, non-plastic ]
wh = weight of —
SPT-3 15.0-16.5 0.5 wh-wh-wh 9 hammer ]
SPT-4 20.0-215 0.5 1-1-1 - i
736.8' 23.2' ]
Sandy Clay, red - brown, moist, soft —
Piezometer installed —
733.5' 26.5' SPT-5 25.0 - 26.5 1.0 1-2-2 - i

No Refusal /
Bottom of Hole

Stantec Consulting Services, Inc.

4/20/09
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& Stantec

SUBSURFACE
LOG

Page: 1 of 1

Project No. 171468117 Location N 557088.57, E 2441818.68 (NAD27)
Project Name  Kingston Fossil Plant Dike D Buttress  Boring No. PZ-8 Total Depth 16.5 ft
Location Kingston, Tennessee Surface Elevation 760.1 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 1/15/09 Completed 1/15/09
Supervisor Jim Andrew Driller G. Thompson Depthto Water 5.0 ft Date/Time 1/15/09
Logged By Jim Andrew Depth to Water  N/A Date/Time N/A
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
760.1' 0.0 Top of Hole
Buttress Aggregate (Not Sampled) SPTs driven with _
140-b auto hammer _|
Boring performed ~ —
prior to completion of _|
750 8 73 buttress |
Ash, dark gray, wet, very soft, 1
non-plastic —
SPT-1 10.0-11.5 0.0 1-2-2 - i
Piezometer installed —
743.6' 16.5' SPT-2 15.0-16.5 0.0 2-1-1 - i
No Refusal / 7]

Bottom of Hole

Stantec Consulting Services, Inc.

4/20/09
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& Stantec

SUBSURFACE

LOG

Page: 1 of 3

Project No. 175569042 Location N 556248.52, E 2442540.30 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-8  Total Depth 76.7 ft
Location Kingston, Tennessee Surface Elevation 752.2 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/13/09 Completed 4/13/09
Supervisor Ben Halada Driller Kent Clements Depth to Water  17.5 ft Date/Time 4/13/09
Logged By Ben Halada Automatic Hammer XJ Safety Hammer 3 Other [
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
752.2' 0.0 Top of Hole
LEAN CLAY (Fill), red brown, moist, ~ - -6- .
i stiff " I SPT- 0.0-15 10 4-6-5 18 Boring advanced B
B using 3 1/4 " Hollow
749.7' 25 SPT-2 1.5-3.0 0.7 4-8-10 16 Stem Augers 1
7492 3.0 \BOTTOM ASH (Fill), black, moist, /' B
748.2 4.0 medium dense SPT-3 3.0-45 1.5 9-16-22 17 Piston samplerand
. . sucker rods were
— 746.7' 5.5 LEAN F)LAY (Fill), red brown, mOISt,/ SPT-4 45-6.0 13 6-11-13 13 utilized to obtain
B very stiff recovery during ]
i BOTTOM ASH (Fill), black, moist, SPT5 | 6.0-75 10 | 11-13-14 14 Shelby Tube sampling |
medium dense
B . . SPT-6 75-9.0 1.0 11-15-14 16 7]
B LEAN CLAY (Fill), brown, moist, ]
very stiff, some fine grained sand, )
— some gravel ST-1 9.0-11.0 1.2 -- ST-1:sandy clay in  —
741.2' 11.0' bottom of tube
B SAND, light brown, dry, very loose, SPT-7 11.0-125 12 WOR- 20 i
fine to medium grained, some silt WOH-WOH
B SPT-8 125-14.0 1.1 2-3-2 17 N
738.2' 14.0' i
| LEAN CLAY, light red brown, moist, SPT-9 14.0-155 11 1-1-2 21 |
very soft, some fine grained sand
ST-2 155-17.5 2.0 - |
[~ 734.7 17.5' ]
B SAND, light brown, saturated, very SPT-10 17.5-19.0 13 WOR-1-1 20 N
» loose, fine grained, trace clayey silt ]
- SPT-11 19.0-20.5 1.1 WOR- 18 |
WOH-1
B SPT-12 20.5-22.0 1.3 WOH-1-1 21 7]
» SPT-13 22.0-23.5 1.1 1-WOH- 17 ]
WOH
B SPT-14 23.5-25.0 1.4 1-WOH- 21 7]
- WOH —
| SPT-15 25.0-26.5 1.3 1-1-WOH 22 _
B SPT-16 26.5-28.0 1.1 WOH- 24 7]
» WOH-1 ]
» SPT-17 28.0-29.5 1.3 1-1-1 20 ]
B SPT-18 29.5-31.0 1.2 1-WOH-1 19 7
» SPT-19 31.0-325 1.1 WOH- 17 ]
WOH-WOH
B SPT-20 325-34.0 1.0 WOH-1-1 21 7]
| SPT-21 34.0-355 1.3 1-2-3 24 _
B SPT-22 | 35.5-37.0 1.0 1-2-1 21 1

Stantec Consulting Services Inc.

7/21/09
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& Stantec

SUBSURFACE
LOG

Page: 2 of 3

Project No. 175569042 Location N 556248.52, E 2442540.30 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-8  Total Depth 76.7 ft
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
AND, ligh i
SAND, light brown, saturated, very | qpr o3 | 570 385 | 1.3 1-1-1 18 i
loose, fine grained, trace clayey silt
(Continuec) SPT-24 | 385-400 | 13 | WOR- 19 ]
WOH-WOH —
711.2' 41.0' SPT-25 40.0-41.5 1.2 WOR- 19 _
SAND, light gray, saturated, WOH-2 |
medium dense, fine grained SPT-26 | 41.5-43.0 1.4 4-3-4 17
SPT-27 43.0-445 1.1 WOR- 19 ]
WOH-3
SPT-28 445-46.0 1.2 2-3-5 16 _
SPT-29 46.0-47.5 1.1 4-3-2 19 ]
SPT-30 47.5-49.0 1.3 2-3-6 21 7]
703.2' 49.0' ]
SAND, light brown to brown, moist, SPT-31 49.0-505 13 6-11-22 21 ]
very dense, fine to medium grained,
some medium to coarse gravel SPT-32 | 50.5-52.0 1.0 18-17-12 21 N
SPT-33 52.0-53.5 1.1 6-7-13 22 _
698.7' 53.5'
SPT-34 53.5-53.9 0.4 50/0.4 -- ]
696.4' 558" Shale, (Augered) SPT-35 55.0-55.3 0.3 50/0.3 -- Began Core
Shale, gray, fine grained, very thin B
bedded, 45° bedding angle ]
0% 59 05 8 61.7 ]
0% 5.0 2.0 40 66.7 ]
0% 4.5 1.8 40 71.2 ]
Boring backfilled with
bentonite cement
grout from 0.0 ft to
76.7 ft ]
675.5' 76.7' 0% 5.5 2.3 42 76.7

Bottom of Hole

Stantec Consulting Services Inc.

7/21/09
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Page:

3 of 3

Project No. 175569042 Location N 556248.52, E 2442540.30 (NAD27)
Project Name  Kingston Ash Pond Boring No. STN-8  Total Depth 76.7 ft
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks

Top of Rock = 53.5'
Elevation (698.7")

WOH = Weight of Hammer
WOR = Weight of Rods

Split Samples: SPT-2, 3, 4 and 25

Slope Indicator (76.7 ft of pipe) installed with a concrete pad and flushmount cover

Stantec Consulting Services Inc.

7/21/09
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& Stantec

SUBSURFACE
LOG (DRAFT)

Page: 1 of 2

Project No. 171468117 Location N 557065.24, E 2441439.30 (NAD27)
Project Name  Kingston Ash Pond Boring No. SI-11 Total Depth 59.0 ft
Location Kingston, Tennessee Surface Elevation 757.8 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/20/09 Completed 4/20/09
Supervisor Ben Halada Driller Kent Clements Depth to Water  N/A Date/Time N/A
Logged By Ben Halada Automatic Hammer ] Safety Hammer 3 Other [J
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %

Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks

757.8' 0.0' Top of Hole

OVERBURDEN, (Augered, no

sampling)

Boring advanced B
using 3 1/4 " Hollow  _|
Stem Augers

7/21/09

Stantec Consulting Services Inc.



& SUBSURFACE
&> Stantec LOG (DRAFT)  page 20f2

Project No. 171468117 Location N 557065.24, E 2441439.30 (NAD27)
Project Name  Kingston Ash Pond Boring No. SI-11 Total Depth 59.0 ft
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks

- OVERBURDEN, (Augered, no _
sampling) (Continued)

702.8' 55.0'

No Core, Rock like resistance
698.8' 59.0' (Augered)

FMSM_LEGACY 171468117 KINGSTON INSTRUMENTATION.GPJ FMSM.GDT 7/21/09

- Auger Refusal / _
Bottom of Hole

Slope Indicator (59.0 ft of pipe) installed with a concrete pad and flushmount cover

- Boring backfilled with
bentonite cement
grout from 0.0 ft to

B 74.0 ft ]

7/21/09

Stantec Consulting Services Inc.
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& Stantec

SUBSURFACE
LOG (DRAFT)

Page: 1 of 3

Project No. 171468117 Location N 555869.23, E 2441063.93 (NAD27)
Project Name  Kingston Ash Pond Boring No. SI-12 Total Depth 89.5 ft
Location Kingston, Tennessee Surface Elevation 784.1 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 4/30/09 Completed 5/1/09
Supervisor Ben Halada Driller Kent Clements Depth to Water  N/A Date/Time N/A
Logged By Ben Halada Automatic Hammer ] Safety Hammer 3 Other [J
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %

Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks

784.1 0.0' Top of Hole

OVERBURDEN, Ash

(Augered without sampling)

Boring advanced B
using 4 1/4 " Hollow  _|
Stem Augers

7/21/09

Stantec Consulting Services Inc.
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& Stantec

SUBSURFACE
LOG (DRAFT)

Page: 2 of 3

Project No. 171468117 Location N 555869.23, E 2441063.93 (NAD27)
Project Name  Kingston Ash Pond Boring No. SI-12 Total Depth 89.5 ft
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
OVERBURDEN, Ash —
(Augered without sampling) :
(Continued) |
705.6' 78.5' ]
No Core, Rock like resistance -
(Augered) —
Boring backfilled with —
bentonite cement _
grout from 0.0 ft to
89.5 ft ]
694.6' 89.5' ]

Auger Refusal /
Bottom of Hole

Stantec Consulting Services Inc.

7/21/09
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& SUBSURFACE
&> Stantec LOG (DRAFT)  page 30f5

Project No. 171468117 Location N 555869.23, E 2441063.93 (NAD27)
Project Name  Kingston Ash Pond Boring No. SI-12 Total Depth 89.5 ft
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks

Slope Indicator (100 ft of pipe) installed with a concrete pad and protective cover

7/21/09

Stantec Consulting Services Inc.
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& Stantec

SUBSURFACE

LOG (DRAFT) Page: 1 of 3
Project No. 171468117 Location Not Yet Surveyed
Project Name  Kingston Ash Pond Boring No. SI-9 Total Depth 83.3 ft
Location Kingston, Tennessee Surface Elevation 777.9 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 5/11/09 Completed 5/11/09
Supervisor Ben Halada Driller Kent Clements Depth to Water  N/A Date/Time N/A
Logged By Ben Halada Automatic Hammer ] Safety Hammer 3 Other [J
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %

Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks

777.9' 0.0' Top of Hole

OVERBURDEN, (Augered, no

sampling)

Boring advanced B
using 4 1/4 " Hollow  _|
Stem Augers

7/21/09

Stantec Consulting Services Inc.



& SUBSURFACE
&> Stantec LOG (DRAFT)  rage 203

Project No. 171468117 Location Not Yet Surveyed
Project Name  Kingston Ash Pond Boring No. SI-9 Total Depth 83.3 ft
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks

OVERBURDEN, (Augered, no _
sampling) (Continued)

FMSM_LEGACY 171468117 KINGSTON INSTRUMENTATION.GPJ FMSM.GDT 7/21/09

705.0' 72.9' a
No Core, Rock like resistance ]
(Augered) 7]
Boring backfilled with
bentonite cement _
grout from 0.0 ft to
83.3 ft ]
694.6' 83.3' E
No Refusal / -

Bottom of Hole —

. . 7/21/09
Stantec Consulting Services Inc.
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& Stantec

SUBSURFACE

LOG (DRAFT) Page: 3 of 3
Project No. 171468117 Location Not Yet Surveyed
Project Name  Kingston Ash Pond Boring No. SI-9 Total Depth 83.3 ft
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
Slope Indicator (83.3 ft of pipe) installed with a concrete pad and flushmount cover _
7121709

Stantec Consulting Services Inc.



WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/8/09

AECOM

CLIENT
Tennessee Valley Authority

LOG OF BORING NUMBER _ 09-602

PROJECT NAME

ARCHITECT-ENGINEER

Kingston Dredge Cell Failure RCA

OGC

SITE LOCATION O UNCONFIEIED COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee TONSFT, 5 4 s
£ w PLASTIC WATER LIQUID
N Q LIMIT % CONTENT % LIMIT %
E o . |¢E DESCRIPTION OF MATERIAL £ XK=~ @————=4A
T < o > =] > =
£ <z | F ok S 10 20 30 40 50
A B e I 1 Ll
e EIEAEE Eg ® PENETRATION BLOWS/FT
& | & |3&|%| SURFACE ELEVATION +781.50 53 I S et
Fill: Silty clay, little fine gravel and fine to coarse sand - 14
1[SS 50 reddish brown - hard (CL) &~ \/’ *O
. Fill: Silty fine to medium sand-sized ash, little clay - gray - I S
2 |88 lao dense - moist (SM) (BA) Unfailed ¢ ®
50 ~Fill: Siltsized ash, little fine sand - gray - dense - moist ) éés
: 3 |SS -6 0 (ML) (FA) Unfailed /. )
. Fill: Silty fine to medium sand-sized ash, little clay - gray - | 39
4 |8S 1.0 dense - moist (SM) (FA) Unfailed I. &
' Fill: Sandy silt-sized ash - gray - dense to medium dense | 35
5 |SS - moist (ML)
10.0 (FA) Unfailed 1 o
6 |SS * g
- \ -
17
2 ss||[11F7 &1 e |
14.0 I
150 Fill: Silty fine to coarse sand-sized ash, little clay and fine d T - g%
* 8 |SS| || to medium gravel - gray - extremely dense - moist (SM)
(BA) Unfailed \
86
9 |ss » ®
| 18.0 /
J_ Fill: Sandy silt-sized ash, little fine gravel - gray - ® /57
10 | SS y extremely dense to dense - moist (ML) \ T
20.0 (FA) Untailed \. 33_[
11|SS J— \ @
22.0 \y
l Fill: Silty fine to coarse sand-sized ash, little fine to (£’
12 | SS medium gravel - gray - medium dense to dense - .
saturated (SM) |~ ap
250 13|ss (BA) Unfailed ‘\ /®
21-'\
14| SS d .\
1 28.0 i
Fill: Silt-sized ash, little fine sand - gray - very loose to 5
15| SS p medium dense - saturated (ML) ® »
30.0 23 (FA) Unfailed é |
16 | SS J— l.
;: WOH |
17 | SS / Q l,
\ 6
92.U 1 48| ss l%; _ |+
/ 4
19 |ss l % & ®
4 . /
- 15
20 |ss|| L » .
——Hoa [N RS (SRS (S L N
... continued * Calibrated Penetrometer|
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOBG'\IO%95742 SHEET NO. 1 OF 3




WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/8/09

CLIENT LOG OF BORING NUMBER  (09-602
Tennessee Valley Authority
AECOM PROJECT NAME ARCHITECT-ENGINEER
Kingston Dredge Cell Failure RCA OGC
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee TONSFT, 5 4 s
£ w PLASTIC WATER LIQUID
= e LIMIT % CONTENT % LIMIT %
E o |¥|E DESCRIPTION OF MATERIAL £ X————@————=2A
F E|d|>|2> 2
£ Ll z|F ok s, 10 20 30 40 50
A B e I 1 v
—— =258 Eg ® PENETRATION BLOWS/FT
2 | £ |3|%[ SURFACE ELEVATION +781.50 (Continued) | 2 3 o oo  CTEATION BLOWSAET)
Fill: Silt-sized ash, little fine sand - gray - very loose to Q‘?’ 6\
21|SS medium dense - saturated (ML) | ~
— (FA) Unfailed \
T Sample 21: Final blow advanced sampler 2 ft. 3 )
22 | S8 445 26' 17
89.U P2AISSTILL 45.Q  Fill: Medium to coarse sand-sized ash, trace silt - gray - FB" o
23188 45.8\ loose - saturated (SP) (BA) Unfailed R ‘\/.
1] “0-N\ Fill: Sandy silt-sized ash - gray - very loose - saturated @ q
23B| SS ] (ML) (FA) Unfailed : \
T] Fill: Medium to coarse sand-sized ash, trace fine gravel - gVOR °
gray - loose - saturated (SP) (BA) Unfailed »
500 24 | SS ) Fill: Silt-sized ash, little fine sand, trace clay - gray - very i
loose - saturated (ML) WOR
1 (FA) Unfailed @
ss Sample 23B: Final blow advanced sampler 1 ft. :
No recovery from 51 to 53 ft. I
25 |ss ;§ Pad
22,0 ] 55.0
Silty clay, little fine to medium sand - brown - stiff (CL)
26 | SS
Sample 27: Gray fine sand inclusions noted.
27 ss|||[]] »
600 | 55 | 55 §
61.0 .
Clayey silt, little to some fine to medium sand - brown -
29SS |]] medium to stiff (CL-ML) ¥ |
48
30|SS 54.0 5 },&%
65:0130A| SS Sandy clay, some silt - stiff to soft (CL) YA
31|SS 66.0 L ]
31A| SS : Silty fine to medium sand, little to some clay - gray - very OH ®
loose - saturated (SM) ?
32 |SS ! /
|
WOH /
0.9 Sample 33: WOH advanced sampler 3 ft. @ ®
33|SS \
WoH ‘
34ss ? *
Clayey silt, little to some fine to medium sand, trace UH ;
B4A| S8 organics - gray - very loose - moist (CL-ML) *@ /.
75.0 WOH
35| SS é\ *
76.5 | e
36 [SSTITTE.1-1 1770 Fine to medium sand, little silt - gray - medium dense - f—-@ == -
36Al SS R moist (SP-SM)
2. 78.5 Silty fine to coarse sand, little fine gravel - brown and
RB V. gray - extremely dense - saturated (SM) Weathered
oU.U 4 shale noted.
11422 _ Apparentbedrock _ _ _ _ _ _ _ _ _ _ ____ _ __ I DRSS Y IR RPN [ B
... continued * Calibrated Penetrometer|
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOBG'\IO%957 42 SHEET NO. OF 3




CLIENT LOG OF BORING NUMBER 09-602
AE COM Tennessee Valley Authority

WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/8/09

PROJECT NAME ARCHITECT-ENGINEER
Kingston Dredge Cell Failure RCA OGC
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee TONSFT, 5 4 s
£ w PLASTIC WATER LIQUID
= ) LIMIT % CONTENT % LIMIT %
E Sl ltlE DESCRIPTION OF MATERIAL £ XK=~ @————4A
r L2199 >|2> =
£ Ll z|F ok s, 10 20 30 40 50
A B e I 1 =l
o m|z|z|g|g e < ® STANDARD
% | 3 |3| 2| SURFACE ELEVATION +781.50 (Continued) | 3 3 o op CTEATION BLOWSKET)
. Apparent bedrock
RB 4 Y 4
00.U L 85.0
End of Boring * Calibrated Penetrometer
Boring advanced to 10.0 ft. with power auger.
Boring advanced from 10.0 to 85 ft. with rock bit and
drilling fluid.
Borehole grouted and inclinometer installed to 85 ft.
Casing used: 10 ft. of 4 in.
Automatic-Mobile hammer used for Standard Penetration
Tests.
SS* = SPT value based on first 6 in.
WOH = Weight of Hammer
WOR = Weight of Rod
(FA) = Fly Ash
(BA) = Bottom Ash
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
BORING STARTED AECOM OFFICE ;
14.0 ft. WD 3/11/09 Chicago Area - 01
NORTHING BORING COMPLETED ENTERED BY SHEET NO. OF
555306.82 3/12/09 KKB 3 3
EASTING RIG/FOREMAN APP'D BY AECOM JOB NO.
2440865.75 Mobile B-57 (V.H.)/MB RCR 60095742




WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/8/09

CLIENT LOG OF BORING NUMBER  (09-603
Tennessee Valley Authority
AECOM PROJECT NAME ARCHITECT-ENGINEER
Kingston Dredge Cell Failure RCA OGC
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee TONSFT, 5 4 s
£ w PLASTIC WATER LIQUID
N Q LIMIT % CONTENT % LIMIT %
E 2| .|¢ 5 DESCRIPTION OF MATERIAL = X=————@————A
F E|d|>|2> 2
E |z |F|olx s 10 20 30 40 50
R B T I T e =l
12|z |5[8 E g ® PENETAATION BLOWS/(FT
% | % |5|®| SURFACE ELEVATION +780.61 e 0 oo ETEATION BLOWSAET)
| Fill: Silty clay, little fine to coarse sand, trace fine N e O
1[SS 12 {0 coarse gravel - reddish brown - very stiff (CL) — *
Bottom ash seam noted from 0.4 to 0.8 ft. L
p e — / .37
> |ss Fill: Silt-sized ash, little fine sand - gray - dense to ® ®
- medium dense - moist to saturated (ML) oL
(FA) Unfailed log
5.0
3 |ss / o
/
p .36
4 |ss § ] Nl
\ - '~
- _55
5 |ss y L _|=®
100 \ -
18—~
6 |sS ®i\\
\ T~ _ 49
7 |ss f . KN
1 / hS q
19.0 | 5 |gg .\ L )
"/% 16.4 tog T
9 |ss Fill: Silty fine to coarse sand-sized ash, little fine ®7
L to medium gravel - gray - medium dense - ¥
saturated (SM) 118
10| ss (BA) Unfailed g .
20.0 oo
11]ss||[[] ;é Q g
A Ve
/422.8 ° e
1218S||[]] Fill: Silt-sized ash, little fine sand - gray - medium ~
p dense to very loose - saturated (ML) 5/ ~ o
2501 5| gg (FA) Unfailed @ \,
Sample 14: WOR and one blow advanced WOH /
] sampler 3.5 ft. @ ®
14 | SS| | LY / :
I
: \
p— Sample 15: One blow advanced sampler 2.5 ft wor .
15 | ss ) ample 15: One blow advanced sampler 2.5 ft. qg /.
- ] MOR
16|ss||[[ % R ¢
\6 |
22U 47 | S5 | 4 % a
36.0
l Fill: Silty fine to medium sand-sized ash - gray - v o
18 | SS : medium dense - saturated (SM) _
8.6 (FA & BA) Unfailed 5/ \
19| ss Fill: Silt-sized ash, little fine sand - gray - very @ | g
40.0 2 loose to loose - saturated (ML) (FA) Unfailed _\ /
... continued * Calibrated Penetrometer|
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOBG'\IO%957 42 SHEET NO. 1 OF 3




AECOM

CLIENT

Tennessee Valley Authority

LOG OF BORING NUMBER

09-603

PROJECT NAME
Kingston Dredge Cell Failure RCA OGC

ARCHITECT-ENGINEER

SITE LOCATION

O UNCONFINED COMPRESSIVE STRENGTH

714 Swan Pond Road; Harriman, Tennessee TONSFT, 5 4 s
£ w PLASTIC WATER LIQUID
N Q LIMIT % CONTENT % LIMIT %
£ of . |wlE DESCRIPTION OF MATERIAL I X————@————A
F 219> |2 =
E S|Z2|F|o& > . 10 20 30 40 50
E el e e ] Sk STANDARD
= | = |[=|o =
Z | £ |3|2[ SURFACE ELEVATION +780.61 (Continued) |2 8| & JENETRATION BLOWSKTT)
| Fill: Silt-sized ash, little fine sand - gray - very ég{ (
20 | SS loose to loose - saturated (ML) (FA) Unfailed »
\
21|88 1 65 Q\
450 |
22|ss l ‘5 e
E N
l \5 \/‘
23 |ss ® _
d b
2|56 ﬁ © »
50.0 4; 505 WOH #
- Silty clay, trace fine sand - gray - soft (CL)
25 | SS /
52.5 \ /
s Silty fine to medium sand, little to some clay - 6 /
26 | SS brown with gray - loose to medium dense - moist 3? !
55.0 (SM) |
27 | SS g
5 |
28 | SS Q \
\
14
60.0] 29 |SS *
/
5
30 | ss & ¢
Silty fine to medium sand, some clay - gray - very g"'UH ‘.
31 |SS loose - wet (SM) : |
bo.U Silty fine to medium sand, little to trace clay - gray éWUH *
32| SS - very loose to loose - saturated (SM) |
. |
4
33|Ss & +
|
200 Silty fine to medium sand, trace clay - gray - 13 ‘
34|88 medium dense - saturated (SM) @ |
12
35|SS J_ Q l$
g \17,
36 |SS 1 s S -
75.0 e / —|_
760 37 | SS| |11/ 1760 Weathered shale - gray ¢

Pneumatic Piezometer installed at 76.0 f{~ —

End of Boring

Boring advanced to 10.0 ft. with power auger.
Boring advanced from 10.0 to 76.0 ft. with rock bit
and drilling fluid.

Pneumatic piezometer installed at 76 ft.

Borehole backfilled upon completion.

... continued

* Calibrated Penetrometer|

* Calibrated Penetrometer|

WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/8/09

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

AECOM JOB NO.
60095742

SHEET NO. 2 OF

3

_ 636"



CLIENT LOG OF BORING NUMBER  (09-603
AE COM Tennessee Valley Authority

WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/8/09

PROJECT NAME ARCHITECT-ENGINEER
Kingston Dredge Cell Failure RCA OGC
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee TONSFT, 5 4 s
£ w PLASTIC WATER LIQUID
= ) LIMIT % CONTENT % LIMIT %
E Sl ltlE DESCRIPTION OF MATERIAL £ XK=~ @————4A
F 219> |2 =
£ Ll z|F ok s, 10 20 30 40 50
A B e I 1 v
o wlglz|g 8 P 5 ® STANDARD
% | 3 |3|%| SURFACE ELEVATION +780.61 (Continued) | 3 3 o op CTEATION BLOWSKET)
Casing used: 10 ft. of 4 in.
Automatic-Mobile hammer used for Standard
Penetration Tests.
SS* = SPT value based on first 6 in.
WOH = Weight of Hammer
WOR = Weight of Rod
(FA) = Fly Ash
(BA) = Bottom Ash
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
BORING STARTED AECOM OFFICE ;
12.0 ft. WS; 10.0 ft. BCR; 8.0 ft. ACR 3/9/09 Chicago Area - 01
NORTHING BORING COMPLETED ENTERED BY SHEET NO. OF
555809.89 3/10/09 KKB 3 3
EASTING RIG/FOREMAN APP'D BY AECOM JOB NO.
2441187.46 Mobile B-57 (V.H.)/MB RCR 60095742




CLIENT LOG OF BORING NUMBER  09-605
AE COM Tennessee Valley Authority

WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/8/09

PROJECT NAME ARCHITECT-ENGINEER
Kingston Dredge Cell Failure RCA OGC
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee TONSFT, 5 4 s
£ w PLASTIC WATER LIQUID
N Q LIMIT % CONTENT % LIMIT %
E o . |¢E DESCRIPTION OF MATERIAL g Xx=———@—————2A
F E|d|>|2> 2
£ Ll z|F ok s, 10 20 30 40 50
A B e I 1 =l
—— =258 Eg ® PENETRATION BLOWS/FT
% | 5 |3|2| SURFACE ELEVATION +781.74 = T e e i
J_ Fill: Silty clay, little fine to coarse sand, trace fine to ‘3{ ® D
1188 coarse gravel - reddish brown - hard to very stiff (CL) »
\ {2/(( v
2 [55 2.5 - . @ (
oAl ss Fill: Silty fine to coarse sand-sized ash, trace clay and * I~ )@S’
34.0 fine gravel - gray- dense - moist (SM) ? L
50 (FA & BA) Unfailed &-/
: 3 |SS p Fill: Sandy silt-sized ash, trace gravel - gray - medium
= dense - moist (ML) 1 \
i 9\
4 |ss (FA) Unfailed 4 ®
% o
\22
s |ss ’ _ e
10.0 10.0 &
Fill: Silty fine to medium sand-sized ash - gray - medium 25
6 | SS p dense -moist (SM) *?
(FA & BA) Unfailed /
\p9
7 |ss *
y | N
~ 38
15.0 | 5 |gg ; * Q?
/ B
;; ; B9
9 |SS /
18.0 ? }%
Fill: Sandy silt-sized ash, trace clay - gray - medium | 30
10 | SS 7/4 dense to dense - moist (ML) A
20.0 20.0 (FA) Unfailed =
11|ss / Fill: Silty fine to coarse sand-sized ash, trace clay - gray - L_§ @/
. medium dense - moist to wet (SM) N
(BA) Unfailed s
12 SS 235 Kg/ﬁv /® .\~\\~‘\\
12A[ SS Fill: Silt-sized ash, little fine sand, trace clay - gray - loose “ﬁ -
2501 13| SS :-;25.5 - saturated (ML) (FA) Unfailed (%)3/( " @ -
13A]SS 26.Q  Fill: Medium to coarse sand-sized ash, little silt - gray - Vi e
1a|ss / loose - saturated (SP-SM) (BA) Unfailed ?? o
L] Fill: Silt-sized ash, little fine sand and trace clay - gray - \
very loose - saturated (ML) WOH \’
15| SS J_ (FA) Unfailed @
30.0 4 W //
OH
16|58 ] i ¢
! OH
17 |sS / &“ [
340 A AN
350 18| SS 350 Fill: Sandy silt-sized ash - gray - loose - saturated (ML) ,gé e
* T8l ss T (FA & BA) Unfailed & LN
36.0 "Fill: Silt-sized ash, little fine sand, trace clay - gray - very 36"
19SS 37.0\loose - saturated (ML) (FA) Unfailed ® L@
19A|SS | | HH Fill: Fine to coarse sand-sized ash, little silt - gray - loose K [
i -saturated (SP-SM) (BA) Unfailed 111 !
20 | SS ] 'Y
40.0 4/A I DRSO RN I RN S B
... continued * Calibrated Penetrometer|
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOBG'\IO%957 42 SHEET NO. 1 OF 3




WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/8/09

CLIENT LOG OF BORING NUMBER  (09-605
Tennessee Valley Authority
AECOM PROJECT NAME ARCHITECT-ENGINEER
Kingston Dredge Cell Failure RCA OGC
SITE LOCATION O _L#glﬁg/l:_?lNED COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee 3 4 5
£ w PLASTIC WATER LIQUID
N Q LIMIT % CONTENT % LIMIT %
ESi5le|E DESCRIPTION OF MATERIAL = XK=~ @————=4A
E 2| 2|2 |3k 3. 10 20 30 40 50
R B T I T e =l
o m :§L % % 8 P 5 ® STANDARD
% | 3 |3| %[ SURFACE ELEVATION +781.74 (Continued) | 3 3 o op CTEATION BLOWSKET)
Fill: Silt-sized ash, little clay, trace fine sand - gray 1 &
21|8S|||]] - -medium dense to very loose - saturated (ML) (FA) @ Y,
Untailed " /
22|ss ® O '
— 4 |
\4
450 o5 | s y © )
T $VOH \\l
24 |SS "/
- 48.0 NOR >
25 ss | | Silt, little clay interbedded with silt-sized ash slimes, trace ~r e
fine to medium sand - dark gray to black - very loose - 1 =
5001254 ss || || F so. O\saturated ML) & (FA) ?/v . °
26 | ss Clayey silt, little fine to medium sand - gray - very loose - % ®
al o \wet (CL-ML) : \
Silty clay, little fine to medium sand - brown and gray - OH
27| s8 medium (CL) *& °
] 54.0 Clayey silt, little fine to medium sand - brown and gray - - |
soft (CL-ML) 7
55.0 | 55 | g5 kb ]
56.0 Sandy silt, little to some clay - brown to gray - loose - e ,
== —~_moist (ML) 1
29 | SS Silty clay, little fine to coarse sand - brown and gray - stiff @2%
L7 Jss0 (CL) AN
30 | SS Clayey silt, little to some fine to coarse sand - brown and
~oiles __%% 290 gray - stiff - moist (CL-ML) d *(/) 0\’
o0.U : Silty fine to medium sand, little to trace clay - gray - loose 4 \
at|ss|[[[] to very loose - wet - saturated (SM) @ .|
{ |
32(8s % ® ®
L] -164.0 [
650 N Silty fine to medium sand, trace clay - orangish brown - g\lOH ‘
=— 33 |SS ] 66.0 very loose - saturated (SM)
L1 |66. : \
l : Silty fine to medium sand - orangish brown - loose - '(%’ ’
34 |SS saturated (SM) ! /
35(SS J_ & - *
70.0 - 1-17170.0 B S
J_' { Fine to coarse sand, little silt - orangish brown - medium .\?9
36 | SS dense - saturated (SP-SM) |
: 3
: : ®
37|ss J_ s
AL ST Silty fine to medium sand, little gravel, trace fine to './ T
75.0 B S1:1-]75.0 medium clay - brown - extremely dense - saturated (SM)
39 [SS]][I} - 175.8\ Borehole caved in at 37 ft. after sampling to 74.5 ft. and
, remaining open over night. Drilled to 75.0 ft.
o \Weathered shale - dark brown and gray
o Driller's Note: Apparent shale bedrock
RB v
800 | |_ ||+ I PR IR IR RN SR N
.. continued * Calibrated Penetrometer|
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOBG'\IO%957 42 SHEET NO. 2 OF

55/6"
®
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&®



CLIENT LOG OF BORING NUMBER  09-605
AE COM Tennessee Valley Authority

WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/8/09

PROJECT NAME ARCHITECT-ENGINEER
Kingston Dredge Cell Failure RCA OGC
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee TONSFT, 5 4 s
£ w PLASTIC WATER LIQUID
= ) LIMIT % CONTENT % LIMIT %
ESi5le|E DESCRIPTION OF MATERIAL = X————@————=4A
E 2| 2|2 |3k 3. 10 20 30 40 50
A B e I 1 =l
o m :§L % % 8 P 5 ® STANDARD
5 | 5 |3|%| SURFACE ELEVATION +781.74 (Continued) | 3 o op CTEATION BLOWSKET)
’ Driller's Note: Apparent shale bedrock
82.0 .. 182.0
End of Boring * Calibrated Penetrometer|
Boring advanced to 18.0 ft. with power auger.
Boring advanced from 18.0 to 82.0 ft. with rock bit and
drilling fluid.
Borehole grouted upon completion.
Installed inclinometer to 82 ft.
Casing used: 18 ft. of 4 in.
Automatic-Diedrich hammer used for Standard
Penetration Tests.
SS* = SPT value based on first 6 in.
WOH = Weight of Hammer
WOR = Weight of Rod
(FA) = Fly Ash
(BA) = Bottom Ash
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
BORING STARTED AECOM OFFICE ;
Dry to 20.0 ft. WD 2/23/09 Chicago Area - 01
NORTHING BORING COMPLETED ENTERED BY SHEET NO. OF
556277.45 2/25/09 KKB 3 3
EASTING RIG/FOREMAN APP'D BY AECOM JOB NO.
2441498.35 D-50/JC RCR 60095742




AECOM

Tennessee Valley Authority

CLIENT LOG OF BORING NUMBER 09-109

WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/9/09

PROJECT NAME ARCHITECT-ENGINEER
Kingston Dredge Cell Failure RCA OGC
SITE LOCATION O ggﬁgﬁlym COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee i 2 3 4 5
£ w PLASTIC WATER LIQUID
N Q LIMIT % CONTENT % LIMIT %
ESi5le|E DESCRIPTION OF MATERIAL = XK=~ @————=4A
E 2| 2|2 |3k 3. 10 20 30 40 50
A B e I 1 v
a m :§L % % 8 P 5 ® STANDARD
% | ¥ |5|®| SURFACE ELEVATION +763.59 e o oo  CTEATION BLOWSAET)
SN Fill: Silty fine to medium sand-sized ash, trace clay - gray 9 &
1 |SS R - loose - moist (SM) Q \
i::fz.o (FA) Failed o
> |ss A Fill: Silt-sized ash, little fine sand - gray - medium dense ®
BESSCS to loose - moist (ML) ; /
e Sample 3: 2 in. seam of reddish brown silty clay noted. & /
2.0 1 5 |sg vwwv (FA) Failed g@ ¢
__vvvx. \
6.0 . \
Ny Fill: Silty sand-sized ash - gray - very loose - wet (SM)
4|ss l% (FA & BA) Failed § .\
oA
oo § .
A AAA]
5 |SS AR \
100 S=s10.0 I3
[ oS Fill: Sandy silt-sized ash, little clay - gray - very loose - @ o
6 |SS A saturated (ML) : \
] (FA) Failed b
Seey : ®
7 |ss ®
eSS ;
SATay
15.0 | 5 |gg AR ‘
NAAN ~
HATd16.0 ~
A Fill: Silt-sized ash, little clay, trace fine sand - gray - very 13 ~
9 |SS weve loose - saturated (ML) ® .
SESNECS (FA) Failed , _
oo § o
10 | SS o]
20.U __k:g;E /
St 4 /
11|8S M ® e
SIS : |
AT |
2| ss| || [ E55 i ’
EESSS ¢ /
hACAcA] I\NOH
250 1o 5| || [ ¢ °
SA~]26.0 4
14 [SS” 265 Silt, little clay and trace fine sand interbedded with CvOH -
Alss!||LL silt-sized ash slimes - dark gray and black - wet (ML) & @ XN @
14 (FA) /
N /
15| ss Clayey silt, some fine to medium sand - brownish gray to WOH
300 30.0 grayish brown - very loose (CL-ML) @ *
Clayey silt, little fine to medium sand - brown and gray - OH \
16 | SS stiff (CL-ML) gv .1
S0 | €
17 | SS (]
S Silty fine to medium sand, little clay - light brown - loose - §
39.0 4555 i saturated (SM) }
N ,
19|88 ; & L4
- .138.0 . \
: Silty fine to medium sand, little clay - reddish brown - 3 \
20 [ SS very loose to loose - saturated (SM) QP ®
40.0 A I I I IS I Y A A S S
... continued * Calibrated Penetrometer|
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOBG'\IO%957 42 SHEET NO. 1 OF 2




55/6"

|1 @22

CLIENT LOG OF BORING NUMBER 09-109
Tennessee Valley Authority
AECOM PROJECT NAME ARCHITECT-ENGINEER
Kingston Dredge Cell Failure RCA OGC
SITE LOCATION O ggﬁg\;lym COMPRESSIVE STRENGTH
714 Swan Pond Road; Harriman, Tennessee i 2 3 4 5
£ w PLASTIC WATER LIQUID
s Q LIMIT % CONTENT % LIMIT %
E o . |¢E DESCRIPTION OF MATERIAL = X————@————A
I < o > | = > =
£ Ll z|F ok s 10 20 30 40 50
A B e I 1 v
o m|z|z|g|g g L;L) ® STANDARD
2 | £ |5|2[ SURFACE ELEVATION +763.59 (Continued) [ 3 8| _ 0 a0 0 a0 ag "
J_ Silty fine to medium sand, little clay - reddish brown - @' ?
21|8S - very loose to loose - saturated (SM) v l
?
: 4
22|SS l ® *
: \
450 o5 | s é *
L1 \ ; /
24 |ss @ *
—o 480 \
J_ ' Silty fine to medium sand, little clay - reddish brown to (?‘)4 e
25 (S8 brown - medium dense - saturated (SM) » /
90.U /
8 2
26 | SS l ® f
8 g2 | |
s [ |
- 101o]54.0 18
550 J_ ; Fine to medium sand, little silt, trace clay - brown - R
©<— 28 | SS - medium dense - saturated (SM) ©
8 a8
29 | SS J_ + »
30 [ SS | 159.0 &-/v—..\ | 42
60-0—{30A| SS =i ] Gravelly fine to coarse sand, little silt, trace clay - brown .\ N
* ; and black - dense to extremely dense - saturated (SM) 327
31 |ss J_ Weathered shale noted. * & 1
TGS T T le2.4 ‘
I2ASS . —7162-A Weathered shale - gray
oy Drilled without sampling
65.0 o Driller's Note: Apparent bedrock
RB e/ ¢
606.0 7 68.0
End of Boring * Calibrated Penetrometer
Borehole advanced to 8.0 ft. with power auger.
Borehole advanced from 8.0 to 68 feet with rock bit and
drilling fluid.
Borehole grouted upon completion and inclinometer
installed to 68 ft.
Casing used: 8 ft. of 4 in.
Automatic-Diedrich Hammer used for Standard
Penetration Tests.
SS* = SPT value based on first 6 in.
WOH = Weight of Hammer
(FA) = Fly Ash
(BA) = Bottom Ash

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

WORK IN PROGRESS WITH DATE 60095742-2009 BORINGS.GPJ FS DATATEMPLATE.GDT 6/9/09

WL BORING STARTED AECOM OFFICE :
7.3 ft. WD 2/12/09 Chicago Area - 01
NORTHING BORING COMPLETED ENTERED BY SHEET NO. OF
556971.56 2/12/09 KKB 2 2
EASTING RIG/FOREMAN APP'D BY AECOM JOB NO.
2441627.44 D-50/JD RCR 60095742




FMSM_LEGACY 171468117 SLOPE INCLINOMETERS.GPJ FMSM.GDT 4/20/09

& Stantec

SUBSURFACE

LOG

Page:

1 of 2

Project No. 171468117 Location N 556623.08, E 2441563.81 (NAD27)
Project Name Kingston Fossil Plant Dike D Buttress  Boring No. B-1 Total Depth 73.7 ft
Location Kingston, Tennessee Surface Elevation 774.2 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 12/28/08  Completed 12/28/08
Supervisor Patrick Kiser  Driller G. Thompson Depth to Water  N/A Date/Time N/A
Logged By Patrick Kiser Depth to Water  N/A Date/Time N/A
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
774.2' 0.0' Top of Hole
i ) Fat Clay (fill), red - brown, moist, Boring location _
772.5 1.7 medium stiff surveyed by TVA
Ash, dark gray, dry, fine to coarse ]
grained sand-sized particles, -
non-plastic Boring logged by ~ —
auger cuttings; no
sampling performed
765.7' 8.5' N
Bottom Ash, dark gray, dry to wet, 7]
fine to coarse grained sand-sized ]
particles, non-plastic 1
material becomes wet |
at 18.5 feet ]
736.7' 37.5' N
Silty Sand (alluvium), orange to 7]
brown, wet, fine grained, poorly ]
graded —

Stantec Consulting Services, Inc.

4/20/09
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Project No. 171468117 Location N 556623.08, E 2441563.81 (NAD27)
Project Name Kingston Fossil Plant Dike D Buttress  Boring No. B-1 Total Depth 73.7 ft
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
Silty Sand (alluvium), orange to _
brown, wet, fine grained, poorly |
graded (Continued) i
decreasing fines B
content with depth |
707.5' 66.7" 7]
Shale, (augered) 7]
Slope Inclinometer
B-1 installed _
700.5' 73.7

No Refusal /
Bottom of Hole

Top of Rock = 66.7"
Elevation (707.5")

Stantec Consulting Services, Inc.

4/20/09
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Page: 1 of 2

Project No. 171468117 Location N 556877.44, E 2441744.70 (NAD27)

Project Name Kingston Fossil Plant Dike D Buttress  Boring No. B-2 Total Depth 78.0 ft

Location Kingston, Tennessee Surface Elevation 7741 ft. (NGVD29)

Project Type Geotechnical Exploration Date Started 12/26/08  Completed 12/27/08

Supervisor Jim Andrew Driller G. Thompson Depthto Water  N/A Date/Time N/A

Logged By Jim Andrew Depth to Water  N/A Date/Time N/A

Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks

7741 0.0' Top of Hole
| Bottom Ash, gray to dark gray, dry Boring location _
B to wet, very loose to dense, fine to surveyed by TVA

coarse grained, sand-sized . .

— . . SPTs driven with ]
i particles, non-plastic 140-Ib auto hammer
B SPT-1 5.0-6.5 5-6-15 - ]
— material is dry from —
» SPT-2 10.0-11.5 8-14-11 15 5.0 feet to 12.5 feet
B SPT-3 12.5-14.0 19-24-24 - B
B SPT-4 15.0-16.5 8-13-14 - ]
i material becomes wet |
" SPT-5 17.5-19.0 5-5-6 - at 17.5 feet 7]
B SPT-6 20.0-215 3-2-2 - ]
B SPT-7 225-24.0 wh-wh-wh 24 B
— wh = weight of —
n SPT-8 25.0-26.5 wh-wh-wh - hammer _
B SPT-9 27.5-29.0 wh-wh-wh - B
B SPT-10 | 30.0-31.5 wh-wh-wh - ]
B SPT-11 32.5-34.0 wh-wh-wh - B
B SPT-12 | 35.0-36.5 1-1-3 - ]
B SPT-13 | 37.5-39.0 2-2-1 26 B
B SPT-14 | 40.0-41.5 wh-wh-wh 46 ]
~ 7306 43.5' SPT-15 | 42.5-44.0 wh-wh-3 - 7]

Stantec Consulting Services, Inc.

4/20/09
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Project No. 171468117 Location N 556877.44, E 2441744.70 (NAD27)
Project Name Kingston Fossil Plant Dike D Buttress  Boring No. B-2 Total Depth 78.0 ft
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
Silty Sand (alluvium), orange to _
brown, wet, very loose to medium SPT-16 45.0 - 46.5 2-3-2 - _
dense, fine grained, poorly graded i
(Continued)
SPT-17 | 47.5-49.0 1-wh-wh 21 N
SPT-18 | 50.0-51.5 wh-wh-wh - ]
SPT-19 | 52.5-54.0 2-1-3 - N
decreasing fines —
SPT-20 55.0 - 56.5 2-4-5 - content with depth ~ _|
SPT-21 57.5-59.0 2-2-2 24 B
SPT-22 | 60.0-61.5 5-5-6 - ]
SPT-23 | 62.5-64.0 6-9-8 - B
SPT-24 | 65.0-66.5 3-2-1 - ]
SPT-25 | 67.5-69.0 9-10-10 - B
SPT-26 | 70.0-71.5 9-7-10 23 ]
700.5' 73.6' ]
Shale, (augered) a
Slope Inclinometer
696.1' 78.0' B-2 installed

No Refusal /
Bottom of Hole

Top of Rock = 73.6'
Elevation (700.5")

Stantec Consulting Services, Inc.

4/20/09
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Project No. 171468117 Location N 557061.67, E 2441887.56 (NAD27)
Project Name Kingston Fossil Plant Dike D Buttress  Boring No. B-3 Total Depth 60.2 ft
Location Kingston, Tennessee Surface Elevation 770.9 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 12/29/08  Completed 12/29/08
Supervisor Patrick Kiser  Driller G. Thompson Depth to Water  N/A Date/Time N/A
Logged By Patrick Kiser Depth to Water  N/A Date/Time N/A
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
770.9' 0.0' Top of Hole
Bottom Ash, dark gray to gray, Boring location _
damp to wet, fine to coarse grained surveyed by TVA
sand-sized particles, non-plastic a
Boring logged by —
auger cuttings; no
sampling performed
material becomes wet
at 18.0 feet _
Zone of coarse gravel—
25.0 feet - 30.0 feet
728.9' 42.0' :

Stantec Consulting Services, Inc.

4/20/09
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Project No. 171468117 Location N 557061.67, E 2441887.56 (NAD27)
Project Name Kingston Fossil Plant Dike D Buttress  Boring No. B-3 Total Depth 60.2 ft
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks

Silty Sand (alluvium), orange to
brown, wet, fine grained, poorly
graded (Continued)

714.4' 56.5'

Shale, (augered) Slope Inclinometer
710.7 60.2' B-3 installed

No Refusal /
Bottom of Hole

Top of Rock = 56.5'
Elevation (714.4")

4/20/09

Stantec Consulting Services, Inc.
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Project No. 171468117 Location N 556934.61, E 2442066.28 (NAD27)
Project Name Kingston Fossil Plant Dike D Buttress  Boring No. B-4 Total Depth 59.5 ft
Location Kingston, Tennessee Surface Elevation 764.2 ft. (NGVD29)
Project Type Geotechnical Exploration Date Started 12/28/08  Completed 12/29/08
Supervisor Patrick Kiser  Driller G. Thompson Depth to Water  N/A Date/Time N/A
Logged By Patrick Kiser Depth to Water  N/A Date/Time N/A
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks
764.2' 0.0' Top of Hole
Bottom Ash, gray to dark gray, dry Boring location _
to damp, very dense, fine to coarse surveyed by TVA
grained sand-sized particles, SPT-1 20-35 15 8-24-35 = SPTs driven with a
non-plastic g
759.7' 45 140-Ib auto hammer
Sandy Lean Clay, red - brown, ]
moist, medium stiff to stiff, with SPT-2 5.0-65 14 5-5-7 24 N
756.4" 78 sand sized chert particles -
Bottom Ash, gray to dark gray, dry SPT-3 7.5-9.0 12 5-14-16 17 :
to wet, loose to medium dense, fine
to CQarse grained gand-szed SPT4 100-115 06 3.7.5 17 ]
particles, non-plastic
material becomes wet
at 12.0 feet _
748.3 15.9' SPT5 | 15.0-16.5 0.6 2-3-1 - _
Sandy Lean Clay, red - brown, ]
moist, medium stiff to stiff, with a
sand layers and lenses
SPT-6 20.0-215 0.9 1-1-3 29 ]
741.6' 22.6' ]
Bottom Ash, gray to dark gray, dry SPT-7 225-24.0 1.5 4-10-9 - N
to wet, loose to medium dense, fine T
to coarse grained sand-sized ]
particles, non-plastic SPT-8 25.0-26.5 1.0 3-4-5 - -
SPT-9 27.5-29.0 1.5 4-5-3 20 B
SPT-10 | 30.0-31.5 1.5 2-2-4 - _
SPT-11 32.5-34.0 1.5 3-3-1 - B
728.8' 354’ SPT-12 sample split, —
Silty Sand (alluvium), orange to SPT-12 | 35.0-36.5 1.5 2-1-3 - ggg -35.6 &35.6 -
brown, wet, very loose to loose, fine ’ -
grained, poorly graded SPT-13 | 375-390 | 06 1-2-3 - B
SPT-14 | 40.0-41.5 1.2 1-1-1 19 ]

Stantec Consulting Services, Inc.

4/20/09
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Project No. 171468117 Location N 556934.61, E 2442066.28 (NAD27)
Project Name Kingston Fossil Plant Dike D Buttress  Boring No. B-4 Total Depth 59.5 ft
Lithology Overburden |Sample # Depth Rec. Ft. Blows | Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. Rec. % Run Depth Remarks

Silty Sand (alluvium), orange to
brown, wet, very loose to loose, fine
grained, poorly graded (Continued)

712.1' 52.1'

Shale, (augered)

Slope Inclinometer
704.7' 59.5' B-4 installed

No Refusal /
Bottom of Hole

Top of Rock = 52.1'
Elevation (712.1")

4/20/09

Stantec Consulting Services, Inc.
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TVA Fossil Power Group
Monthly CCP Impoundment
Safety Inspection Checklist

1s General Information

Monthly safety inspections of CCP disposal impoundments / facilities shall be performed by plant personnel and
documented using this form. Forms shall be filed on site. Any serious findings shall be immediately reported to
appropriate TVA personnel. Particular attention should be given to evidence of (or changes in) seepage, slope
instabilities, sinkholes, boils, crest settlement, cracking, and improper functioning of spillways and outlet structures.

Plant: Inspection Date:
CCP Facility: Inspection Personnel:

Weather Conditions:

2. Observations and Notes

2.1 Dike Crest:

Settlement/Cracking: Yes() No() New() Existing()

Location/Description/Observations:

Rutting: Yes() No() New() Existing()

Location/Description/Observations:

Erosion: Yes() No() New() Existing()

Location/Description/Observations:

2.2 Interior and Exterior Dike Slopes:
Freeboard: feet (estimated)

Changes from Last Inspection/Observations:

Steep Slopes: Yes() No() New() Existing()

Location/Description/Observations:
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Monthly CCP Impoundment
Safety Inspection Checklist

Page 2 of 4

Instabilities (slides,

sloughs, or scarps): Yes() MNo() New() Existing()
Location/Description/Observations:

Erosion: Yes() No() New() Existing()
Location/Description/Observations:

Vegetation/Brush: Bare () Sparse() Adequate() Dense()
Change from Last Inspection/Description /Observations:

Trees: Yes() No() New() Existing()
Location/Size/Observations:

Animal Burrows: Yes() No() New() Existing()
Location/Description/Observations:

Sinkholes: Yes() No{() New() Existing()
Location/Description/Size/Observations:

Seepage: Yes() No() New() Existing()
Location/Description/Size:
Increase in flow from last inspection? Yes ()No () NA()

Estimated Flow Rate: gallons per minute
Clear () or Dirty ( ) water emitting
Growing in Size? Yes () No ()

Other Observations:



Monthly CCP Impoundment
Safety Inspection Checklist
Page 30of 4

2.3 Dike Toe Areas:

Seepage: Yes() No() New() Existing()

Location/Description/Size:

Increase in flow from last inspection? Yes () No ()NA()
Estimated flow rate: ____ gallons per minute

Clear () or Dirty ( ) water emitting

Growing in Size? Yes () No ()

Other Observations:

Boils: Yes() No() New() Existing()

Location/Description/Size:

Increase in flow from last inspection? Yes () No ()NA()
Estimated flow rate: ___ gallons per minute

Clear () or Dirty () water emitting.

Growing in Size? Yes () No ()

Other Observations:

24  Seepage Collection System:
Is there a seepage collection system for this impoundment?  Yes () No ()
If yes, provide the following information:
Location of System:
Increase in flow from last inspection? Yes () No()
Estimated flow rate: ______ gallons per minute
Clear () or dirty ( ) water emitting.

Other Observations/Changes from Last Inspection:
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Monthly CCP Impoundment
Safety Inspection Checklist
Page 4 of 4

2.5  Spillway Weirs and Outlet System:

Outlet System Type: Spillway Weir/Risers ()  Pumps()

Riser or Outlet Pipe Joint

Leakage/Separation: Yes() No() New() Existing()
Description/Observations:

Riser or Outlet Pipe

Misalignment: Yes() No() New() Existing()
Description/Observations:

Headwall Condition

At Outlet: Good ()  Poor w/ Cracking ()
Description/Observations:

Working Order of Pump

Outlets (if applicable): Good () Need Maintenance ()
Description/Observations:

Discharge Channel

Condition: Good () Erosion () Sloughing ()
Description/Observations:

Other Observations:

3. Closure

Recommended Maintenance (as a result of this inspection):

ltems for Follow-up Next Inspection:

List of Attachments (Photos, Sketches, Drawings or lllustrations):

No Headwall ()

Not able to inspect ()

Not able to Inspect ()

Blockage ()





