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Octobér 4, 2005

Mr. Ron Purkey

Tennessee Valley Authority
1101 Market Street, LP-2G
Chattanooga, TN 37402

Subject:  Report of Geotechnical Investigation
- Gypsum Stack Borrow Area
TVA Kingston Fossil Plant
Kingston, Tennessee
MACTEC Project 3043051030.01

Dear Mr. Purkey:

We at MACTEC Engineering and Consulting, Inc., (MACTEC) are pleased to submit this Report
of Geotechnical Investigation for your project. Our services, as authorized through TAO No.
MAC-0724-00082, were provided in general accordance with our proposal number
Prop05Knox/182, dated June 9, 2005.

This report reviews the information provided to us, discusses the site and subsurface conditions,
and presents the results of our laboratory testing for the materials at the Gypsum Stack Borrow
Area. The Appendices contain a brief description of the Field Exploratory Procedures, Observation

Trench Logs, the Laboratory Test Procedures, and the Laboratory Test Results. At the time of

report finalization, samples of the composite geonet fabric were not available for laboratory testing
purposes as required in this scope of work. MACTEC will provide the results of the geonet fabric
testing within a separate letter report upon completion of the laboratory testing.

We anticipate further dialog and mu,rammn Wﬁh the ﬁzsxg&er& as the design proceeds and will be
happy to provide any additional mﬁﬁrmat;on or interpretation of the data prusamcd here in which
may be necessary, .

We will be pleased to discuss our data with you and would welcome the opportunity to provide the
engineering and material testing services needed to successfully complete your project.

Sincerely,
MAC{EE@ HM{}[\I EERING AND QGNSULTRJ{} INC.
; Do

/747;

Carl D. Tcukﬁtun P.E
Chief Engineer - Tumr:ssce Operations
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EXECUTIVE SUMMARY

MACTEC was sclected by the Tennessee Valley Authority (TVA) to perform a geotechnical
investigation for the Gypsum Stack Borrow Area at the Kingston Fossil Plant in Kingston,
Tennessee. The objectives of our exploration were to determine general subsurface conditions in
the borrow area and to perform geotechnical laboratory testing in order to evaluate the engineering

characteristics of the potential borrow soils:

The exploration consisted of excavating 5 observation trenches (OT-1 through OT-5) to maximum
depths of 10 feet or refusal, whichever occurred first. The major findings of our geotechnical

exploration are as follows:

e The observation trenches excavated in the Gypsum Stack Borrow Arca
typically encountered residual soils underlying minor amounts of topsoil,
The residuum typically consisted of fat clay and lean clays with varying
amounts of roots, sand, chert fragments, and manganese nodules. The
observation trenches were terminated at depths of about 10 fect.

s Ground water was not encountered in the observation trenches during the
time of our investigation. Long-term measurements for the presence or
absence of ground water were not obtained during this exploration.

« Laboratory tests were performed on bulk soil samples from the potential

borrow area. A summary of the tests performed and the test results is

- presented in Section 3.0 and Section 7.0, respectively. The test results are
presented in Appendix C and are summarized in Tables C-1 through C-4.

e Figures 4, 5, and 6 show graphical plots that can be used to assist the
~constructors in field control and quality assurance during the placement of
the compacted engineered fill. MACTEC recommends that additional
hydraulic conductivity testing be performed in order to more accurately
develop and verify the initially constructed Acceptable Zone boundarics.
Section 8.0 describes the procedures to implement the use of the graphical
plots in the field.

- This summary is only an overview and should not be used as a separate document or in place of

reading the entire report, including the appendices.

v
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1.0 INTRODUCTION

This report presents the findings of our subsurface exploration and laboratory testing recently

performed for the Gypsum Stack Borrow Area at the TVA Kingston Fossil Plant. Our services

were authorized by Mr. Ron Purkey of TVA.

? 2.0 OBJECTIVES OF EXPLORATION
: The objectives of our exploration were to determine general subsurface conditions in the borrow
area and to perform geotechnical laboratory testing in order to evaluate the engincering

characieristics of the potential borrow soils. An assessment of site environmental conditions, or an

assessment for the presence or absence of pollutants in the soil, bedrock, surface water, or ground

water of the site was beyond the proposed objectives of our exploration. -

%W 3.0 SCOPE OF EXPLORATION
fim The scope of our exploration was based on our proposal number Prop0O5Knox/182, dated June 9,

2005 and the geotechnical scope of work outlined in the project’s scope of work. It includes the

- following:

o e Excavate 5 observation trenches including logging the soil strata and
‘ collecting samples within the Gypsum Stack Borrow Area

o s Locate each observation trench using GPS

e Conduct laboratory testing on the potential borrow soils

e Develop moisture-density / hydraulic conductivity relationships for cach
soil type encountered

e Prepare a geotechnical report summarizing the field and laboratory test
results with applicable recommendations

The field work was performed in accordance to the procedures included in Appendix A. The field
r work was performed on June 28, 2005. TVA provided the backhoe equipment used to excavate the
observation trenches, A MACTEC geotechnical engincer was present to identify and log the various
e soil types encountered. Bulk soil samples of each soil type were obtained from the excavated soils

1
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within the observation trenches.  Photographs of the observation trenches and soils excavated from

the trenches were made upon completion of sampling.

Upon completing the excavation of an observation trench, the trenches were backfilled with the

excavated soils.

The samples were transported fo our laboratorics in Knoxville, Tennessee and Charlotte, North

Carolina where the soil samples were tested. The testing program for this project consisied of the

following:

o 9 Plasticity Index (Atterberg Limits) Tests
9 Grain Size Distribution Tests

3 Natural Mosture Content Tests

4 Standard Proctor Compaction Tests

9 Specific Gravity Tests

18 Hydraulic Conductivity Tests

Subsurface conditions encountered in the observation trenches are presented on the Observation

Trench Logs in Appendix B. The laboratory testing results are presented in Appendix C.

4.0 PROJECT INFORMATION AND SITE CONDITIONS

Project information was provided to us by Mr. Lynn Petty with TVA in the form of a Geotechnical
Investigation Scope of Work and a proposed Observation Trench location plan. The investigation
was performed in the Gypsum Stack Borrow Area. The Gypsum Stack Borrow Area is located

niorthwest of the proposed Gypsum Disposal Area and is shown in Figure 1- Site Location Map.

5.0 AREA AND SITE GEOLOGY

Kingston, Tennessee, is located in the Appalachian Valley and Ridge Physiographic Province.
This province extends as a continuous belt from central Alabama, through Georgia and Tennessce,
northward into Pennsylvania. The formations that underlie this province consist primarily of
limestone, dolostone, shale, and sandstone, which have been folded and faulted in the geologic
past. These formations range in age from Cambrian to Pennsylvanian and have been subject to at
least one extensive period of erosion since their structural deformation. The erosion has produced
a series of subparallel, alternating ridges and valleys. The valleys are formed over more soluble

2
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bedrock (interbedded limestone and limestone), whereas bedrock more resistant to solution

weathering forms ridges (sandstone, shale, and cherty dolostone).

In particular, the site is geologically mapped to be underlain by the Knox Group. The Knox Group

is mainly composed of light gray to dark gray and olive-gray, siliceous dolomite with a few

limestone layers in the upper part. The rock usually weathers to reddish orange residuum

containing chert fragments.
6.0 SUBSURFACE CONDITIONS

Subsurface conditions were explored with 5 observation trenches excavated in general accordance
with the procedures presented in Appendix A. The trench locations and depths were selected by
TVA. The trench locations were located by GPS by the MACTEC geotechnical engineer. The GPS
coordinates are shown on the Observation Trench Logs. The trench locations are shown on Figure 2 -

Observation Trench Location Plan.

Subsurface conditions encountered at the boring locations are shown on the Observation Trench
Logs. These logs represent our interprétation of the subsurface conditions; based on observations of
the materials exposed in the trenches by our geotechnical engineer. The depth intervals designating

the interfaces between various strata on the logs represent the approximate intetface locations.

The observation trenches excavated at this site encountered fopsoil and residual soils. Topsoil is the
dark-colored organic soil that forms naturally at the ground surface. Residual soils are soils that
have developed from the in-place weathering of the underlying parent bedrock. The observation

trenches were terminated at depths of about 10 feet.
A brief summary of subsurface conditions encountered in the trenches is discussed in the following
portions of this section. For detailed conditions at each trench location, refer to the Observation

Trench Logs in Appendix B.

Topsoil was encountered in observation trenches OT-1 through OT-4 to depths of about 0.5 feet.

About 1 foot of topsoil was encountered in OT-5. Lean clay and fat clay residuum was typically

encountered underlying the topsoil to termination depths. Large diameter roots (up to l-inch) were

encountered within the residuum to depths varying from about 2 to 4 feet below the existing ground

TVA-00008283
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surface. The percentage of chert observed within the encountered soils was visually estimated and

noted on the observation trench logs.
7.0 LABORATORY TESTING METHODOLOGY AND DISCUSSION GF TEST RES{H;TS

A detailed visual examination of the soils obtained from the observation trenches led to the
identification of three distinct soil types based on color and chert content. The soil types have been
designated as types “A”, “B”, and “C”. Soil type A consists of reddish orange fat clay with varying
amounts of chert fragments (observed in OT-1, OT-2 and OT-5). Soil type B consists of reddish
brown lean clay / fat clay with varying amounts of sand and chert fragments (observed in OT-3).
Soil type C consists of dark reddish brown lean clay with varying amounts of sand and black

manganese nodules (observed in OT-4).

Laboratory tests were performed on bulk soil samples obtained from observation trenches OT-1
(soil type A), OT-3 (soil type B), and OT-4 (soil type C). The laboratory testing for cach soil type

included the following:

o | Natural Moisture Content Test

» 3 Plasticity Index (Atterberg Limits) Tests
3 Grain Size Distribution Tests

3 Specific Gravity Tests

o 3 Standard Proctor Compaction Tests

e 6 to 7 Hydraulic Conductivity Tests

Representative sampics of cach soil type were obtained from the bulk samples in preparation for
laboratory testing. The results of the Proctor compaction tests were used to prepare remolded
specimens at relative compactions of 90 and 95 percent maximum dry density, at moisture contents
of 2, +1, and +4 percent of optimum. The remolded specimens were subjected to laboratory

hydraulic conductivity testing. The data obtained from the laboratory test results was used fo

develop graphical plots showing relationships between molding moisture content and hydraulic -

conductivity for soils types A, B, and C-at relative compactions of 90 and 95 percent standard

Proctor density (Figures 3A, 3B, and 3C). Final graphical plots (Figures 4, 5, and 6), showing the

compaction data points, were constructed in order to create an “acceptable zone” which includes

data points for specimens with hydraulic conductivity values less than or equal to 1 x 1{)‘6 cm/s.

TVA-00008284
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The tests and test results are summarized below in the following paragraphs. Table C-1summarizes
the natural moisture content, compaction characteristics, specific gravity, Atterberg Limits, percent
fines and Unified Soil Classification results for the soils tested. Tables C-2, C-3, and C-4

summarize the results of the hydraulic conductivity testing performed on the tested soils.
7.1 INDEX PROPERTIES

Natural moisture content, Atterberg limits, and grain size :inﬂysis tests were performed on bulk

samples obtained from the potential borrow soils at trench locations OT-1, OT-3, and OT-4.

Natural moisture contents of the tested samples ranged from 22.5 percent (OT-4) to 24.6 percent
boring (OT-1). !

The Atterberg limits test results indicated that liquid limits for the on-gite borrow soils tested
ranged from 36 to 60, plastic limits ranged from 19 to 29, and plasticity indiccs ranged from 17 to
33. The tested on-site borrow soils were classified as CL and CH in accordance with the USCS.

The specific gravity of the tested samples ranged from 2.72 to 2.75.

7.2 MOISTURE-DENSITY RELATIONSHIP

‘Nine Standard Proctor compaction tests were performed on bulk samples obtained from trench

locations OT-1, OT-3, and OT-4. The test results indicated that the maximum dry density for the
soils tested ranged from 90.7 to 107.3 pcf, and the corresponding optimum moisture contents were

28.3 and 17.6, respectively.
73 HYDRAULIC CONDUCTIVITY

Constant head permeability tests were performed on remolded samples from bulk soil samples
obtained at locations OT-1, OT-3, and OT-4, The samples were remolded to or near 90 and 95
percent of the standard Proctor maximum dry density and at or near -2, +1, and +4 percent of
optimum moisture content for a total of 18 tests. Two additional permeability tests were performed
on bulk soil samples from locations OT-1 and OT-4 remolded to or near 95 percent of standard

Proctor maximum dry density and at or near +1.7 and +1.8 percent of optimum moisture content.

TVA-00008285
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The permeability test results indicated that the permeability’s ranged from 1.2 x 107 cm/s to 8.1 x

1 0*3 cs.
8.0 RECOMMENDATIONS

The laboratory testing program just described was ﬁée(’i to develop the graphical plots shown in
Figures 4, 5, and 6. These graphical plots show compaction data points with respect to an
“Acceptable Zone™ which includes data points for ’spe’cimené with hydraulic conductivity values
approximately less than or equal to 1 x 10° cmi/s.  The lower limit of the Acceptable Zone is
typically parallel to the zero air voids curve. Figures 4, 5, and 6 utilize a specified degree of

saturation as the lower boundary of the Acceptable Zone. It is observed that only a limited number

‘of compaction data points were used to construct the Acceptable Zones which utilize a degree of

‘saturation as the lower boundary for each of the s0il types. MACTEC recommends that additional

hydraulic conductivity testing be performed in order to more accurately develop and verify the
initially constructed Acceptable Zone boundaries. Specifically, additional hydraulic conductivity
testing should be performed on specimens of each soil type remolded to or near 98 to 100 percent
standard Proctor maximum dry density at or near their respective optimum moisture contents and at

-1 percent of optimum. An additional 12 hydraulic conductivity tests are recommended.

Once the additional testing has been performed to verify and/or modify the Acceptable Zones, the
graphical plots can be used to assist the constructors in field control and guality assurance during
the placement of the compacted engineered fill. In order to implement the use of the graphical
plots in the field, the soil technicians will have to first classify the soils as types A, B, or C. One-
point standard Proctor compaction tests can be occasionally performed in the field to aid in
identification of questionable materials.  After the materials have been placed and compacted in
lifts, the technicians then measure the dry density and moisture content in the field, The field dry
density-moisturc content point is then plotted on the appropriate graphical plot (Figures 4, 5, or 6).

If the field measured dry density value exceeds the minimum required dry density (falls within the

acceptable zone) then no further action is needed. If the field measured dry density was less than

the minimum required dry density, then additional compaction is performed until the field

measured dry density exceeds the minimum required value,

TVA-00008286
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9.0 BASIS OF RESULTS

The results and recommendations provided herein are based on the encountered subsurface

conditions and laboratory testing related to the specific project and site discussed in this report.

Regardless of the thoroughness of a field exploration, there is always a possibility that conditions
T between test locations will differ from those at specific test locations; and that conditions may not

be anticipated. In addition, interpretation of the data is critical to the intended design and/or
I analysis. Therefore, experienced geotechnical engineer should interpret the field data and review

any site-specific analysis or design that incorporates the ficld data. We recommend that TVA

& retain MACTEC to provide this service, based upon our familiarity with the subsurface conditions,
' the field :m(l laboratory data, and our geotechnical experience, /

Our exploration services include storing the collected samples and making them available for

‘inspection for a period of 30 days. The samples are then discarded unless you request othenwise.
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TABLE C-1

Index Property and Moisture-Density Test Results
TVA Kingston Gypsum Stack Borrow Area
MACTEC Project 3043051030/01

Atterberg Limits

Compactlon Tests

o‘r-t /«F\ 24,8 58 29 28 87.8 CH 2.75 '90.7 gaa
014 A 246 59 26 33 87.5 CH 2.75 51.8 28:3
OT-1 A 248 &0 26 32 87.7 CH. 275 g14 28.8
oT4 3:10 /é 23.3 47 23 24 74.0 cL 2.74 101.0 224
o713 3-10 B 233 50 23 27 4.6 CH 275 101.3 203
0713 3-10 B 233 45 22 23 T4.4 CL 273 100.6 224
oT-4 410 c 225 36 19 17 B2.4 cL 2.72 107.3 178
OT-4 4-10 c 22,8 8 20 18 B3.8 cL 273 105.9 188
OT-4 4-10 c 225 38 19 20 B35 cL 273 104.9 184

ProporediDatel CTJ OF/28/08
CheckediDate: SDS D8/0S/A5
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Table C-2
Hydraulic Conductivity
Soil Type A
TVA Kingston Gypsum Stack Borrow Area
MACTEC Project 3043051030/01
Target Remolded . .| Hydraulic
Trench | Bulk Sample eELRemuide Remolded | Wet Unit wt | Dry Unit wt | Hydraul v
Location | Depth(fy | L roctorDry \npicture %) (pef (pef)  Conductivity
Hoc P Density % ‘ ¢ P B . (cmlsec)
OT-1 2.5-10 90 26.4 103.1 81.6 i
OT-1 25-10 90 29.3 105.5 81.6
OT-1 2.5-10 90 32.5 108.0 81.5
OT-1 2.5-10 95 26.4 109.0 86.2
OT-1 2.5-10 95 29.3 1115 86.2 ixi0°
OT-1 25-10 95 30.0 2.1 86.2 ix10”7 |
OT-1 25-10 95 32.5 114.0 86.0 22 ij oz

Note: Maximum dry denisity is 90.7 pef and optimum moisture content is 28,3 % for soil type A

TVA-00008290



Table C-3
Hydraulic Canductmty
Soil Type B
TVA Kingston Gypsum Stack Borrow Area
MACTEC Project 3043051030/01
Tarset R Ided o ' . = ,
Trench | Bulk Sample arget Semo’ee Remolded | Wet Unit wt | Dry Unit wt Hydr
Location | Depth (ft) Proctor Dry 1y, icture (%) (pef) (pef)  Conductivi
: pt Density % | ‘ P pe (cm/sec) |
OT-3 3-10 90 19.9 108.7 90.7
OT-3 3-10 90 22.5 111.4 90.9
OT-3 3-10 90 25.6 114.0 90.8
OT-3 3-10 95 19.9 114.7 95.7
OT-3 3-10 95 22.5 117.6 96.0
OT-3 3-10 95 25.6 120.6 96.0

Note: Maximum dry denisity is 100.6 pef and optimum moisture is 22.1% for soil type B

TVA-00008291



Table C-4
Hydraulic Conductivity
Soil Type C
TVA Kingston Gypsum Stack Borrow Area
MACTEC Project 3043051030/01
| Target Remolded ! o , Hydraulic
Trench Bulk Sample reet emolde Remolded | Wet Unit wt | Dry Unit wt : } . l .
Location Depth (ff) Proctor Dry Moisture (%) (pef) (pef) onductivity
o N pHEA , Density % / ? pet. pe (emi'sec)
-4 4-10 90 17.1 112 935.0
OT-4 4-10 90 19.8 114.2 95.3
014 4-10 90 229 P17 95.4
OT-4 4-10 95 17.1 117.5 100.3
OT=4 4-10 95 19.8 120.5 100.6
OT-4 4-10 a5 20.6 121.3 100.6
OT-4 4-10 95 227 123.6 100.7

Note: Maximum dry denisity is 105.9 pef and optimum mositure is 18.8 % for soil type C

TVA-00008292
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- Soil Type "A" - Reddish Orange Fat Clay with Chert Fragments (CH)
Standard Proctor Maximum Dry Density = 90.7 pcf, Optimum Moisture Conlent = 268.3%

HYDRAULIC CONDUCTIVITY DATA - SOIL TYPE “A"

1.0E-08
1.0E-04
1.0E-05
1.0E-06

1.0E-07

Hydraulic Conductivity, cm/s

1.0E-08

1.0E-09
20 s 25 ' 30 35 40
Molding Moisture Content, %

Figure 3A- Hydraulic Conductivity versus Molding Moisture Cantent for Type "A” Soil
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Soil Type "C" - Dark ﬁé’ddish Brown Lean C!ay with Sand and Black Manganese Nodules (CL)
Standard Proctor Maximum Dry Density = 105.9 pcf, Optimum Moisture Content = 18.:8%

HYDRAULIC CONDUCTIVITY DATA - S’OIL TYPE "C"
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APPENDIX A

FIELD EXPLORATORY PROCEDURES
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Gypsum Stack Borrow Areq, TVA Kingston Fossil Plant October 4, 2005
MACTEC Project 304305103001

FIELD EXPLORATORY PROCEDURES

Observation Trenches

The observation trenches were excavated by TVA using a Ford backhoe excavator. One of our
geotechnical engincers observed the excavation and documented the materials exposed.  The
observation frenches were backfilled immediately after excavation for safety purposes. The operator
tamped the materials in place with the excavator bucket. You are advised there is the probability of

future backfill subsidence depending on actual subsurface conditions, surface drainage, etc.
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APPENDIX B

~ OBSERVATION TRENCH LOGS -
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TVA Kingston Proposed Gypsum Stack Borrow Aved
MACTEC Project 3043051030/01

June 30,2005

OBSERVATION TRENCH LOG

| Project Name: TVA Kingston Proposed
Gypsum Stack Borrow Area

Logged By: Todd Justice

Project Number: 3043051030/01

Date Logged: 6/28/05

0.0

1 Ohservation Trench Number: OT-1

Topsoil with roots (up to I-inch diameter)

Degrees/Minutes (GPS):
N35° 53,7347

W84? 3004107

0.5
0.5 2.5 Brown, clayey silt/ silty clay with sand and roots
(up to 1-inch diameter)
2.5 10.0 Reddish orange, fat clay with chert fragments 5to 10

Remarks and Notes: Observation Trench OT-1 was terminated at approximately 10 feet. Bulk
sample was obtained from 2.5 to 10.0 feet.

Page 10of 10
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TVA Kingston Proposed Gypsum Stack Borrow Area Jrige 30, 2005
MACTEC Project 304305103641

B

Photograph 2 - Materials excavated from Observation Trench OT-1.

f

Page 2 of 10
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TVA Kingston Proposed Gypsum Stack Borrow Area Jime 30,2005
MACTEC Project 3043051030007

OBSERVATION TRENCH LOG
Project Name: TVA Kingston Proposed Logged By: Todd Justice
Gypsum Stack Borrow Area
Project Number: 3043051030/01 Date Logged: 6/28/05
Observation Trench Number: OT-2 ‘Degrees/Minutes (GPS):
N35%53.775 W84°30.421°

Ti
0 5 Topsoil with roots (up to I-inch diameter) 0
0.5 20 Light brown, clayey silt with sand and roots (up to 0
I=inch diameter) /
20 10:0 Reddish orange, fat clay with chert fragments <5
Remarks and Notes: Majority of chert encountered was severely weathered. Observation Trench
OT-2 was terminated at approximately 10.0 feet. Bulk sample was obtained from 2.0 to 10.0 feet.

Page30of 10
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TVA Kingston Praposed Gypsum Stack Borrow Area
MACTEC Prajeet 3043031030/01

June 30, 2003

Photograph 4 - Materials

scavated from Observation Trench OT

Page 4 of 10
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TVA Kingston Proposed Gypsum Stack Borrow Area

MACTEC Praject 3043051030/01

Jrowe 30, 2005

OBSERVATION TRENCH LOG

Project Name: TVA Kingston Proposed
Gypsum Stack Borrow Area

Logged By: Todd Justice

Project Number: 3043051030/01

Date Logged: 6/28/05

Observation Trench Number: OT-3

Degrees/Minutes (GPS):
N35°53.783"

Deseription

W84" 30.372

chert fragments

/ Topsoil with roots (up to I-inch diameter)
0.5 30 Brown, clayey silt/ silty clay with sand and roots
(up to I-inch diameter) :
3.0 10.0 Reddish brown, lean clay/ fat clay with sand and 10to 15

Remarks and Notes: Observation Trench OT-3 was terminated at approximately 10 feet. Bulk
sample was obtained from 3.0 to 10.0 feet.
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TVA Kingston Proposed Gyy
MACTEC Project 3043051030001

ok Borrow Area

Juine 30,2005

hmnh - Materials excavated from Obse

£
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'IT?’A Kz}zgﬁrwn Proposed Gypsum Stck Borrme Area June 30, 2005
MACTEC Projeet 3043051030001

OBSERVATION TRENCH LOG
Project Name: TVA Kingston Proposed Logged By: Todd Justice
Gypsum Stack Borrow Area /
Project Number: 3043051030/01 Date Logged: 6/28/05
(}i;;éfvatinn Trench Number: OT-4 Degrees/Minutes (GPS);
N35°53.792 W84 30.381°

S ‘
0 0.5 Topsoil with roots (up to 1-inch diameter) 0
0.5 4.0 Brown, clayey silt with sand and roots (up to I+ 0
inch diameter)
4.0 10.0 | Dark reddish brown, lean clay with sand and black 0
manganese nodules -

Remarks and Notes: Observation Trench OT-4 was terminated at approximately 10.0 feet. Bulk
sample was obtained from 4.0 to 10.0 feet.

Page 7 of 10
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TVA Kingston Proposed Gypsuni Stack Boriowe Avea
MACTEC Project 3043051030/01

June 30, 2005

L o

1ch OT-4.

TVA-00008312



o

TVA Kingston Praposed Gypsut Stack Borrow Area
MACTEC Project 304305 1030/01

June 30, 2005

OBSERVATION TRENCH LOG

Project Name: TVA Kingston Proposed
Gypsum Stack Borrow Area

Logged By: Todd Justice

Project Number: 3043051030/01

Date Logged: 6/28/05

Observation Trench Number: OT-5

Degrees/Minutes (GPS):
N35%53.826"

0 1.0 'T{ap%ﬁzi wxlh —_— (ua to 1= 1mh dmmekr) 0

1.0 2.0 Light brown, clayey silt with roots (up to I-inch - 0
diameter)

2.0 10.0 Reddish orange, fal clay with chert fragments 5

Remarks and Notes: Majority of chert encountered was severely weathered. Observation Trench
OT-5 was terminated at approximately 10.0 feet. Bulk sample was obtained from 2.0 to 10.0 feet.

Page 9 of 10
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!VA Ffé’ngslcm Proposed Gypsume Stack Borrow Area
ACTEC Praject 304305 1030001

A il

- ol
Photograph 9 - Observation Trench OT-5.

Page 10 of 10
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Gypsum Stack Borrow Area, TVA Kingston Fossil Plat

Jetoher, 2005
MACTEC Project 3043051030.01 Qctober1. 2003

LABORATORY TEST PROCEDURES

Moisture Content

The moisture content in a given mass of soil is the ratio, expressed as a percentage, of the weight of
the water to the weight of the solid particles. This test was conducted in accordance with ASTM
D-2216.

Atterberg Limits (Plasticity Index)

Originally, the Atterberg Limits consisted of seven "limits of consistency” of finc-grained soils. In

current engineering usage, the term usually refers only to the liquid limit (LL) and plastic limit

(PL). The LL (between the liquid and plastic states) is the water content at which a trapezoidal

groove of specified shape, cut in moist soil held in a special cup, is closed after 25 taps on a hard

rubber plate. The PL (between plastic and semi-solid states) is the water content at which the soil

crumbles when rolled into threads of 1/8-inch in diameter;

The LL has been found to be proportional to the compressibility of the normally consolidated soil.

The Plasticity Index (PI) is the caleulated difference in water contents between the LL and PL.

Together the LL and Pl are used to classify silts and clays aceording to the Unified Soils

Classification System (ASTM D 2487). The Pl is used to predict the potential for volume changes

in confined soils beneath foundations or grade slabs. The LL, PL, and PI arc determined in

accordance with ASTM D 4318,

Grain Size Distribution

Grain size tests are performed to aid in determining the soil classification and the grain size
g distribution. The soil samples are prepared for testing according to ASTM D 421 (dry preparation) or
k ASTM D 2217 (wet preparation). 1If only the grain size distribution of soils coarser than a number 200

sieve (0.074-mm opening) is desired, the grain size distribution is determined by washing the sample

over a number 200 sieve and, after drying, passing the samples through a standard set of nested sicves.

If the grain size distribution of the soils finer than the number 200 sieve is also desired, the grain size

distribution of the soils coarser thanthe number 10 sieve is deternined by passing the sample through
a set of nested sieves. Materials passing the number 10 sieve are dispersed with a dispersing agent and

o

suspended in water, and the grain size distribution calculated from the measured settlement rate of the
C-1

i
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G};a;m}ﬂ Stack Borrow drea, TVA Kingston Fossil Plant October 4, 2005
MACTEC Projeci 3043051030.01 . -

particles. These tests are conducted in accordance with ASTM D 422, The percentage of clay, silt,
sand, and gravel which are given on the individual particle size analysis sheets presented later in this

. appendix, were obtained on particle size boundaries in accordance with AASHTO M145-94 (1995).

Specific Gravity

The specific gravity of soil solids is the ratio of the mass of a unit volume of a soil solids to the
mass of the same volume of gas-free distilled water at 20C. The test method for dctcﬂﬂiﬂing:ﬂw
specific gravity of soil solids that passes the 4.75-mm (No. 4) sicve using a water pycnometer is
described in ASTM D 854, Method B, "Test Methods for Specific Gravity of Soil Solids by Water

m ‘Pycnometer"”.
o Compaction Tests (Moisture-Density Reiationship}

Compaction tests are performed on representative soil samples to determine the maximum dry density

and optimum moisture content. The results of the tests are used in conjunction with other tests to

determine engincering propertics relating to settlement, bearing capacity, shear strength, and

permeability. The results may also be used as a standard to determine the percent compaction of any

soil embankment.

Thc/txizc; most commonly used compaction tests are the standard Proctor test and the modified Proctor

test. They are performed in accordance with ASTM D 698 and D 1557, respectively.  Generally, the
standard Proctor compaction test is run on samples from building areas and arcas where moderate

loads are anticipated, The miodified Proctor compaction test is generally used for analyses of highways

and other areas where large building loads arc expected. Both tests have three procedures, depending

P upon soil particle size:

| Hammer | SereenSiwe | . Number of
. . | Edll (Material | Numberof | Blows per
i Cest | (Inches) _ Finer Than) |  Layers ~ Layer
« Standard A 5.5 12 4 Mo, 4 sieve 3 25
e (D698) | e
: ) ‘ B 5.5 12 4 Mo, 38" sieve 3 ) 75
C 5.5 1 6 34" steve 3 56
M e -
Modified A 10 B 4 No. 4 sieve 5 25
1557 — - =

(D } B 10 18 4 Mo, 38" sieve 5 25

i / c 10 8 | 6 314" sieve 5 56

o C2

TVA-00008317



Gypsum Stack Borrow Area, TVA Kingston Fossil Plant October 4, 2005
MACTEC Project 3043051030.01

Test results are presented as a curve depicting dry unit weight versus moisture. content. The

compaction method used and any deviations from the recommended procedures are noted in the

report.

Constant Head Permeability Test

The test was performed on undisturbed and remolded samples. The physical dimensions and weight

were obtained and the sample was encased in a rubber membranc and placed in a triaxial chamber.

The sample was then back-pressure saturated until a B value of 0.95 or greater was reached. Afier

saturation was obtained, the sample was consolidated under 10-psi confining stress. Upon completion
o of consolidation, a constant head permeability test was performed. —

|

e

|

%

Bl

Ce3
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PARTICLE SIZE DISTRIBUTION TEST REPORT

[Rii
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FINER

PERCENT

g

sale

200 100 109 1.0 S E 0,01 oo
CGRAIN SIZE - mm

s Teast | & +37 % GRAVEL % OSAND Z STILT & CLAY USCE Ll PT
' LR 0.0 1.5 10.7 21.2 ) 66.6 LH 58 28

SILEVE PERCENT ‘FINER SIEVE PERCENT FINER Sample informotion:
Pnhies viumber .
wize ® Zize ® ) §Borrow drea OT-1,2.8-10
o.7810 00,0 4.1 98.5 Reddish orange fat olay
O.375 99.6 10 971 o Sampile Ne . 3221
207 95.4
v 401 83.3
. 60| 92.2
“ 1001 g0.5
e GRAIN SIZE 20C| &7.8
- o i
Do s e
gsit :
D,}Q : ) B Remarks:
S P = lethods: Particle Size:
T COEFFICIENTS , Me
T ASTH 422637 Big
‘;’c: ) Andlysisr ALSHTO
iy : o - : ) |Specific Gravi tvi
roject Neo.: 3043051030.0001
o roject . TVA Kingston — Proposed Gwpsum Stack
atel July 28, 2005 Fige No
s s
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Location Qf mamp?e
Sample Description 1:

o}
VA

M@ammlﬁ Description

Borrow arez 0OT-1,2.5-10 , o
Reddish Orange fatcﬁﬁf
clay, Sample No. 3221

SCS Class CH quuxd limit: 58 Plasticity index: 29
Notes
amarka- M@thods Particle Size: ASTM D 422-63; Sl&Vﬁ
Analymls~ AASHTO T27-%99; Specific GvaVLty: 2.75
pEi . No.i: 22T
Mmchanzcal Analyszs Data

> Initial . -

Dry sample and tares 801.29

Tare = 0.00
#Dry sample weight = 801.29

Sample split on number 40 sieve

Split sample data: , /
- Sample and tare = 51.73 Tare = 0 Sample weight = 51.73

Cumulative Vﬂlghu

re for cumulative

Ta

retained tare= 0
weight ret

ained= 0

Slev Cumul. Wt. Percent .
retained finer

0.75 inches 0.00 100.0

0.375 dinches 3.44 - 98.6

4 4 11.78 898.5

# 10 23.63 7.1

# 20 36.62 95.4

# 40 53.40 83.3

# 60 0.64 2.2

¥ 100 1.58 50.5

# 200 3.08 B87.8

Hyarometer Analysis Data
,gﬁepavatwan gieve 1s number 40 B
_Percent -# 40 based on cammlat sample= 93.3
" Weight of hydrometer sample: 54.47
Hygroscopic molsture correction:

- Moist weight & tare

Dry weight & tare
Tare ,

= .53.50
= 51.92
= 22,22

TVA-00008321
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XE

. Hygroscopic moistures= 5.3 %
Zalculated biased weight= 55.41
Table of composite correction va
m Temp, deg C: 2140 22.0 2
_ Comp. ¢corr: - Bud - 6,1 =
Meniscus correction only= 0
@Q@Eﬁlgl” gravzty of solids= 2.75

Specific gravity correction Lactora 0.978

“dydrometer type: 152H Effective depth L= 16.294964 - 0.164 % BEm

 Elapsed  Temp, Actual Corrected K Rm Bff. Diameter Percent
time; min deg C reading reading - depth mm finer
2.0 - 23,00 52.0 46.2 0.0128 52.40 7.8 0.0252 1.6
e 5.0 23.0  49.5 43,7 0.0128 -48.5 8.2 00163 T2
15.0 2300 48,5 40.7 0.0128 46.5 5.7 0.0097 71.9
31.0 23.0 45,0 35,2 0.0128 45,0 8.9 0.0068 69 .2
600 23.0 43,5 377 0.0128 1 43.5 Gyd 0.0050 66.6
250.0 22.0 40,58 34.4 0.0129  40.5 8.7 0.0025 60.7
144231.0 23.0° 38.5 327 0.0128 38.5 10.0 0.00271 57,7
m Fractional Components

§ memmwm-m—‘wnum‘_-va‘—twwmm--ww-ﬁWwd—mw—ww_wwwnu«10«——;u&—-—mwummuummmwmw-wm‘mr—«um“hwm—w,ua—vwmm

ﬁmmvalf@amd based on #4 sieve
m%amdfmneb based on #200 sieve

kA3 dn. = 0.0 % CGRAVEL = 1.5 % SAND = .10.7
*% SILT = 21.2 T CLAY = 66.6

oy

0.04 Dé60= 0.002

TVA-00008322
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SIEVE PERCENT FINER PERCENT FINER Sample information:
inches ) . I e
size @ LI BREorrow dren OT=1 SE=1U
& 75 1000 al g7.7 Reddish oronge ¥ chay
0.375) 99.5 10| 96.2 ;o Sumple No. 322
200 948
401 8§28
601 91.7
100 0.0
GRAIN: SIZE 200} 87.5
00020
Remorks:
) ————E—— Methods: Particle Size
COEFFICIENTS Stheds: Particle =i
- ASTM [ 422~83: Sieve
Anc iy bs: AASHTO TIT7-58:
Sped i f o Gravi by 75

Project No.:

TH
£

3051030 .. 0007
Project:s TVA Kingston = Proposed Gypsum Stack
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] uly 20 20058
Project No.: 3043051030.0001

.ocation of Sample: Borrow area OT-1,2.5-10 o
Sample Description 1: Reddish Orange fat( 7
whample Description 2: clay, Sample No. 3232

 J8CS Class: CH Liguid limit: 59 Plasticity index: 33

Remarks: Methods: Particle Size: ASTM D 422-63; Si
Analysis: BASHTO T27-99;  Specific Gravit
Prig. No.: 222

Mechanical Analysis Data

Initial
"Dry sample and tares= 849.43
Tare = 0.00

Dry sample weight = 849,43

sample split on number 40 sieve

Split sample data:
# Sample and tare = 52.65 Tare = 0

_ Cumulative weight retained tare= 0
‘Tare for cumulative weight retained= 0

34]
B
o
L

Sample weight =

o OLEVE Cumul . Wt. Percent
: retained finer
0.7% .inches .00 100.0
~0.375 inches , 4,13 99,5
 # o ) 19.88 97.7
# 10 32 .60 96 .2
# 2 45 53 94,6
m # 40 61.10 92.8
@ # 60 0.62 91.7
CO# 100 1.58 90.0
# 200 3:.02 87.5

Meparation sieve ig nunber 40 -
‘ercent -# 40 based on complete sample=  9$2.8
Weight of hydrometer sample: 56.02 .

Hygroscopic moisture correction:
 Moist weight & tare = B54.00

Dry weight & tare = 5209
Tare B = 22,27

B e

i e e A R T e e o, o i st o o 2 0 Gt e i e i T A e
. - " e

e, s ke b ot b o
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. Hygroscopilc moistures= 6.4 %
Jalculated biased weight= 56.73

Table of composite correction valuesg:
an  Temp, deg C: ~ 21.0 22 .0 22.5 23.0 23.5
_ Comp. corr: -~ = 6.4 =~ 6.1 = 5.9 5.8 . - 5.4

Meniscus correction only= 0

wopecific gravity of solids= 2.75

f;pem“zlﬁ gravity correction factor= 0.978

‘Hydrometer type: 152H Effective depth L= 16.294964 -~ 0.164 % Pm

' Elapsed  Temp, Actual Corrected K ©Rm Eff Diameter Percent
time, mwin < deg C reading reading S depth mm finer

2.0 $23.0 52.0 46.2 0.0128 52.0 7.8 0.0252 79.7

i 5.0 23.0 50.0 44,2 0.0128 50.0 8.1 0.0163 76.2
15.0 23.0 47,0 41.2 0.0128 47.0 B.6 0.0097 71.1
30.0 S 23.0 0 45.0 39.2 0.0128 45.0 8.9 0.0070 67.6

: 60.0 23.0  44.0 38.2 0.0128 44.0 9.1 0.0050 65,9

. 250.0 22.0  41.5 35.4 0.0129 41.5 9.5 = 0.0025 61.1

v 1440.0 23.0 '389.5 33.7 0.0128 38.5 9.8 00011 58.1

W‘ Praatlmnal Components

MraW@lraand based on #4 siesve
W@mmdﬂplmes based on #200 sisve
‘B % 3 4n

= 0.0 % GRAVEL = 2.3 % SAND = 10.2
21.6 % CLAY = €5.9

.05 Del= 0.002

TVA-00008325
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Test | % +3¢ % GRAVEL % SAND % SILT
13 SERe 1.6 10.7 22.8 64.9 | CH B0 32
SILEVE PERG INER SIEVE ERCENT FINER Sample information:
inetiss risimbie I -
si28 RiZe ®Borrow area OT=1,2.5%10
o751 100.0 4 Reddish oronge fot clay

e
A

; ‘Samplée Now 5223

ekt

Kemarks:

Methads: Particls Size:
ASTM D 422-63; Sisve
Anglysis: AASHTO T27-89:

Specific Gravity: 2.75

Froject WNo.:
Project: TVA

3043051030 . 0007
Kingston — Propcsed Gypsum Stack

2005 ) L Fig. NoL 993
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e SRR i e i o e o i S e o s i it " st e e e L e e i i . S i R B

ghate: July 21, 2005 < e
’roject No.: 3043051030.0001 R
Project: TVA Kingston - Proposed Gypsum Stack

e e e e e e S St i i s S s e e S e e i e e i e e e e M S o i s e s e s S i i i

socatdion of %ample Borrow area 0OT-=1,2.5-10

Sanmple Description 1: Rawmhanu@a fat C7%

sample Description 2: clay, Sample No. 3223

J8C8 Class: CH Liguid limit: 60 Plasticity index: 32

e e e o ok 0 L e e o S s o s i, o

%amarkﬁ Methods: Particle Size: ASTM D 422-63; Sieve
Analysis: %ASHTO T27-39; Specific Gravity: 2.75
1g No.: 223

e S i O e i i G oot S S oo o o i e G ke e i e e e e e o

B o o o e s i o o il ot i o il i
. Initial

"ory sample and tares 821.53

Tare = 0.00 :

Dry sample weight = 821.53
ample split on number 40 sieve
Split sample data: ,

@ Sample and tare = 53.02 Tare = 0 Sample weight = 53.02
 Cumulative weicght retained tare= 0 , . :
Tare for cumulative weight retained= 0

.. Sieve Cumul. Wt.  Percent . o -
. retained finer L
0.7% 1inches 0.00 100.0
0.375 inches 3.35 99.6
oH o4 12.86 ad.,4
# 10 25.5%86 96.9 ~
% 20 38 .86 85.3
a o # 40 5524 93.3
# B0 0.62 92.2
# 100 1.66 90.4
# 200 3.17 87.7

Hydrometer Analyslg Data

paration sieve 1g number 40

. Percent -# 40 based on complete s

Weight of hydrometer sample: 54,2

MHYQ”OQLD&*L moisture correction:

. Moist welght & tare = 56,01
Dy w&xghL & tare =  B5.25
Tare = 22,22

g

TVA-00008327
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m - Temp,
Comp .

B

n
e

time,;

L= L 53 0 3 0SSl
2 O B0 Uy B

'y
sk B

Elapsed

Temg;
deg C
23.0

23.0

23.0
23.0
23.0

220

Hygroscopic moistures=
. Jalculated biased weight=
Table of composite correction
deg C: 21.0
5.4 ‘
Merniscus correction only= 0

Specific gravity of solids= 2.75
3pecific gravity correction
‘dydrometer type: 152H

Actual

reading
52
50

oy

47,

45,
43

41.

Correctead

b3

o~ ~3 B3R

L0128
L0128
L0128
L0128
L0128
20128
SOLZ8

Rm

52.0
50.0
47.0
45.5
43.5
41.0

MO 0o O B 0o

Effective depth L= 16.294964 = 0.164 x Rm
Diameter

SO252
<01 &3
LO088
068
SO050

ional Components

e e e e T e e, e e e e o o T e e S o o s - o e e e

Gravel /Sand based on #4 sieve
phand/Fines based on #200 sieve
&4 3 dAn.

i

0.0

De0=

@
5

CLAY =

0.002

o
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Sample informot o

@ Borrow creg OT=3, 3=107
Reddish braown beon oloy
; i

with sand, Saomple # 3224

o ARG IYSis: AASHTO :
Cu Specific Gravi by

Remarks:
Merhods: Farticle Size:
ASTM D 422-83% Bisve

Project

Project:

lown 3043051030,

TWA Kingstan ~

Date: duly 28, 2005

061

oposed Gypsum Stuok

Fig. MNa,:
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wate: July 21, 2005
rodect No.o: 3043051030.0001 )
Project: TVA Kingston - Proposed Gypsum Stack

. - R S Y e S S T T T T I A B e e i i i iy s o G s e e
i — e G L B B i i S R I T R S S 5 e s R S e e e S0 e e e e e ki ey e e e el et e e e

Sample Dat

R G L o i e e o S o, e s e St i o s

ocation of Sample: Borrow area»QTQB, 3-70" P

Sample Description 1: Reddish brown lean Qi

mBample Description 2: clay w/sand, Sample 3224

| 18CS8 Class:  CL Liguid limit: 47 Plasticity index: 24
Notes

lemarks: Methods: Particle Size: ASTM D 422-63; Siev
Analysis: AASHTO T27-89; Specific Gravity: 2.74
wig. No.: 224 , /

ot}

Mechanical Analysis Data

L Initial
Jry sample and tare=  980.29
Tare 0.00

ry sample weight = 980.29
ample split on number 40 sieve
Split sample data:

Sample and tare = 59.13 Tare = 0 Sample weight = 59.13
Cumulative weight retained tare= 0 .
Tare for cumulative weight retained= 0

Sieve Cumul. Wt.  Percent
retained o finer
0.75  inches 0.00 100.0
0,375 dinches 1715 ) 98.3
. 42 .37 - 5.7
# 10 77 .60 92,1
# 20 107.68 89.0

oo 40 1471 .66 . 85,5
i 60 1.55 - 83.3
# 100 4.2 78.4
200 7.96 T4.0

eparation sieve is number 40

Jercent -# 40 based on complete sample= 85.5
Weight of hydrometer sample: 59.72
Jygroscopic molsture correction:

| Moist weight & tare = 54.87

Dry weight & tare = 54.53
- Tare = 22.14

TVA-00008330



Hygroscopic moistures 1.0 %
Jalculated biased weight=  69.08
Table of composite correction Valuag:

@ Temp, deg C:  21.0 22.0 . 22.5 23.0 23.5
Comp. corr: - 6.4 - 6.1 =~ 5.9 - 5.8 -~ 5.6

. Meniscus correction only= 0

pecific gravity of solids= 2.74

Specific gravity correction factor= 0.980

"dydrometer type: 152H  Effective depth L= 16.294964 - 0.164 % Rm

7 Elapsed Temp, Actual  Corrected K Rm Eff. . Diameter Percent
. time, min deg C reading reading - depth mm finer
2.0 23.0 ‘51.0 45.2 0.0128 51.0 7.9 0.0255  64.2
o 5,0 23,00 4T .0 41,2 0.0328 47.0 8.6 00,0168 58.5
15.0 23.0 43.0 37.2 0.0128 43,0 8.2 0.0101 - 52.8
30.0 23.0° 41.0 352 0.0128 41.0 5.6 0.0072 50.0
- 60.0 23.0 38.0 32.2 0.0128 38.0 10.1 0:0052 45.7
. 250.0 22.0 34.0 279 0.0130 34.0 10.7 0.0027 38.6
1449 0 23.0 30,0 24,2 0.0128 30,0 11.4 0.0011 34.3

....w_.-wm-m_’wa_f_-g.ﬁgmm_-_.._.»m.uM_»Mbhw_,,,.w_..t__.‘,.‘_-;ag_.,_m..-.m.._‘....u_w_.mmm.mu».ﬁﬁ....,m..f.s-_._*x.xww,,mm

e B S k| W S e . S o e e o e oS o S s o e i i i e e i+ i -

Gravel /Sand based on #4 gieve
@and/?mn@s based on #200 sgieve T
~ £ 6.0 % GRAVEL = 4.3 % BAND = 21.7
T CLAY = 45.1

D60= 0.019 D50= 0.007

TVA-00008331
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PARTICLE STZE DISTRIBUTION TEST REPORT

R
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&
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s
3

O

200

100

i

N

0 .00

GRATH SIZFE = mm ~
Test |7 +3" %/GRAVEL % SaND % OSILT o CLAY USES Ll PT
15 | 0.0 3.0 24 28.5 46 1 CH 50 | 27

SI%VE PERCENT FINER STEVE FERCENT FIMER Sample informotion:
ngjk 8 nﬁ?y @ $Ecrrow area 0T-3, 310"
O.75100.0 4 iy Reddish brown fol clay
0.375] 99,3 . 10 ] &34 with sand,Sample # 3225
2000 801 / -
407 B84
& B
) 100 S0 .0
e GRAIN SIZE 200 4.6
mﬂw o157
DBG
Dyg Remarks:
::%ﬁjﬂ COEFFTICIENTS Mathode: Particlie Size:
— = ASTM D 42283 Sieve
;ﬁ ARl ysisr AASHTD TIZ7-88.
T specific Gravity: 2.75

051030, 0001
ston =~ Proposed Gypsum Stack

Date: July 28, 2005 Fig. No.: 225

 TVA-00008332



o July 21, 2005 o
Jroject No.: 3043051030.0001
TVA Kingston - Proposed Gypsum Stack

prod T T e o oo o s . S S T R ST I I mm M S I T s e e i, i s E — e s s g S M e i’
g e RS I T S e e el e e e et e i ey ey o T e s i

e e e e T T e e i e i A i e it b« e o 6

mmmm-wru“wbﬂwwmw‘hf—vw-———an—m‘wam-—m_—&wn--l—‘w-ndmm/—lh‘mw‘n\lﬂ*w—-hmﬂmm‘nmﬂmm'w“&m mmmmmm

 Location of Sample: Borrow area OT-3, 3-10

Bample Degcription 1: Reddish brown fat CE?MVJ
whample Description 2: clay w/sand,Sample 3225
JBCE Clasgs CH Liguid limit: 50 PlasticYty index: 27

-~ . -~ Notes

“Remarks: Methods: Particle Size: ASTM D 422-63: Sieve
Analysis: AASHTO T27-99; Specific Gravity: 2.75

Mechanical Analysis Data

GREEE 7 e T, s e o b e e e T TS S e s i e e e i o e i i o e i i it i i e 5 e
- Initial
" Dry sample and tares= 836.50

are = 0.00

ry sample weight = 836.50

sample split on number 40 sieve

Split sample data:

" Sample and tare = 54.49 Tare = 0 Sample weight = 54.49
. ~Cumulative weight retained tare= 0

Tare for cumulative weight retaineds= 0

we SlEVeE Cumul. Wt. Percent

retained finer

0.75 dnc¢hes 000 00,0
0.375 inches 5.70 99.3
74 oa , 25.34 - 97.0
# 10 55.35 - - 83.4
#°20 82.95 90.1

# 20 114.15 B&.4

# 60 1.51 - 84.0

# 100 4.01 ~  80.0

# 200 7471 / T4.6

Beparation sieve is number 40 .

 Percent -# 40 based on complete sample= 86.4
Weight of hydrometer sample: 56.02
Hygroscopic moilsture correction:

 Moist weight & tare = 53.51

Dry weight & tare 52.66

Tare 22.10 -

{1

TVA-00008333



_ Hygroscopic moistures= 2.8 %
lalculated biased weight= 63.12
Table of composite correction values:

o Temp, deg C: 21.0 22.0 2.5

23.0 2
Comp . 5 5.8

L e
o Ut

, corr: - - 6.4 = 6.1 = 5.9 =
Meriiscus correction onlys= 0

opecific gravity of solids= 2.75
Specific gravity correction factor= 0.978

“dydrometer type: 152H Effective depth L= 16.294964
' Elapssd Temp, Actual Corrected K Rm
_ time, min deg C wmaﬁimg reading
2.0 23.0 a7, 41,7 0.0128  47.5
. 5.0 23.0 45.0 39.2 ' 0.0128 - 45.0
15.0 23.0 41.0 35.2 0.0128 41.0
38.0 23.0 37.0 31.2 0.0128 37.0
- 60.0 22.5  36.0 30.1 0.0128 -~ 36.0
. - 250.0 22.0 32.0 25.9 0.0129 32.0
1442.0 23.0° 28.5 22.7 0.0128  28.5

= 0.

S eal
[l B s 3 o S e e s b ¢} I =
LI P &
Oy ol B3OV STt -

R S

o

164 %

Rm

o
H
1
B
1
1

L
93]
AT O B s S S o B A

v e o S o k0 id T  n  n  a  a  e oe

Fractional Components

Gravel/Sand based on #4 sieve
Wﬁam&f?mnes based on #200 sieve

3% 43 an. = 0.0 % GRAVEL = 3.0 % SAND = 22,
"% SILT = 28.5 % CLAY = 46,1
0.30 De0= 0.016 D50= 0.007

i

g o i e S e e i T i o £k i | o i o e e

TVA-00008334
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0.0178
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i

20
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&0
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g,

PN

Tast + 3" GRAVEL cLay LA BT
TE 0.0 3.9 22.4 4.9 45 23
STEVE PERCENT FINER SIEVE PERCENT FINER Sample informat fon:
rshes fiumber » .
sise 8 size ®Borrow B i
07511600 % Reddish lenn Slay
Go2YEl a4 10 with sond, Samp e # 3228

Remarioe:
Methaods:

ASTM D

Arnalvsis:

Specific

351030.00070

gaton = Froposed Cypsum Stachk

Fig. Moy 226

Date: July 21, 2005
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Toate: ﬁuly 21, 2005 o
‘Drajact Ho. 3@43351&3& 0001
Project: TVA Kingston - Proposed Gypsum Stack

o e e i e e e S e e e v s ) s s S D L S it i e e e s S e et e’ i S i e e i s s

Location of Sample: Borrow area 0T-3, 3-10° 2
Sample Description 1: / Reddish bvown lean (7
msample Description 2: clay w/sand,Sample 3226 /
- J8Cg classy L Liguid limit: 45 Plasticity index:. 23

o e R S R A B SRS e S e e e e e S s i, 0 i e e S B it i e e i T

'nemarka Methods: Particle Size: ASTM D 4737- 63 Sieve
‘ Analysis: AASHTO T27-99; Specific Gxavmty: 2.73
TPig. No.: 226

; Initial
Dry sample and tares= 202.40
Jare = 0.00
\3xy ample weight = 802.40

ample split on number 40 sieve

Split sample data:

? Sample and tare = 53.77 Tare = 0 Sample weight = 53.77
Cumulative weight retained tare= 0

Tare for cumulative weight retained= 0

o Sieve v Cumul. Wt. Parcent
. retained finer
" p.75 dinches 0.00 100.0
0.375 inches 14.25 98 .4
To#a | 35.33 . 96.1
L # 10 64,17 92.9
# 20 94,51 89.5
mo% 40 129.34 85.7
. # 60 1.45 83.4
#0100 3.95 79.4
#.200 7.29 74 .1

\\\\wwmmwm_--wwu—v»-u——h-——-—r-t——u—_»—wnw—u—-uawmmmh—umwwmw-«-ﬂuﬁwmmmv‘-‘”‘—p—-“mbmmw-m‘&—mmm

uu=M—wmﬁu”ﬂm~_m-lu—hﬂ&h*mmm‘nu*qu—"'—«lﬂ&ﬁ—mmmwﬂvu%%wv—"—«uw—-w-\'-wu-.“«m—*h-hwwwnu&—*m"&

Meparation sieve is number 40

 Percent -# 40 based on complete sample= B85.7
Weight of hydrometer sample: 56.14
wHygroscopic moisture correction:

Molst welght & tare = 53.13

Dry weight & tare = 51,84

Tare : = R2Z.50

TVA-00008336



Hygroscopic moistures 4.4
2

Cfaleulated biased weight= 6 7

Table of composite cmrrwwvimm values: )

#  Temp, deg C: 21.0 22.0 22.5 ,33§3 24 .0
Comp. corr: -~ 64 - 6.1 - 5.9 - 5.8 - 5.4

Meniscus cmlrecalan cnly= 0
JSpecific gravity of solids= 2.73 .
pecific gravity correction factor= 0.983 .
tive depth L= 16.294964 - 0.164 % Rm

'ﬁydyam@tar type:s 15ZH Effesr

' Elapsed Temp, Actual Corrected K ) R Eff. Diameter ﬁercent
time, min deg C reading reading / = depth mm finer
2.0 23.0 47.0 41.2 0.0128 47.0 8.6 0.0266 64.5
i 5.0 23.0 44.0C 38.2 0.0128 44,0 9.1 0.0173 55,8
1650 22.0 40.0 34 .2 0.0128  40.0 9.7 0.0100 53.5
30 .0 23.0 0 37.0 3L.2 0.0128 37.0 10.2 0.0075 48.8
- 60.0 23 .00 35,0 292 0.0128 35.0 - 10.6 0.005%4 45,7
L 260.0 22.0 30.0 23.9 0.0130 30.0 11.4 0.0027 37.4
447 .0 23.0  27.0 21.2 0.0128 27.0 11.9 0.0012 33.2

o i v e s o i e R T ke e i o e i A T e e L i

Fractional Components
“Gxaveleamd baqmd on #4 sisve
mﬁand/Emnma based on #200 gieve

# 3 an. = 0.0 % GRAVEL = 3.9 % SAND = 22.0
“W‘MILT = 29.2 % CLAY = 44.8

Bo= 0.36 Del= 0.018 . D50= 0.008

.

b

TVA-00008337



PARTICLE SIZE DISTRIBUTION TEST REPORT

FEY
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' s : i B Sob : : : :
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40 T T <
30 S
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e

‘ 200 100 10.0 1.0 0.1 0.01 0.001

= Test | % +3" % GRAVEL % SAND % BILT T CLAY Usts Ll F
k 8| 17 0.0 0.4 17.2 47 o4 41,0 CL 36

= (B4

STEVE FERCENT FIMER SIEVE PERCENT FIMER Sanmple information:
irshes sk
™ 'sz @ 2T$r & 8Borrow area OT—4, 4=10"
0,575 100.0 4 g%, 8 Dark red brows lead
10| g8.8 clay w/sand Sample 3207
20 96,7
> 401 ©92.9
E 601 91 .2
: 100 88.0
. e GRAIN SIZE 200| 82.4
~ Dgg 0.0138
DBD, 0,0014
o Dyg Remarks:
- COEFFICTENTS Methods: Particle Size:
. ASTH D 420-63% Sieva
T Analysis: AASHTO T27-89:
- € Speciflic Gravity: 2.72
Froject No.: 3043051030.0001
o Froject: TVA Kingston = Proposed Gypsum Stack
Date: July 21, 2005 Fig. No.: 527
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date: July 21, 2005 /
froject No.: 3043051030.0001
mrmjﬂuf TV% VlﬂgSLmﬁ - Pr&gased GVpsum Stack

Lecation. of -Sample: Borrow area O0T-~4, 4-10"
Sample Description 1: Dark red brown lean
sample Description 2: clay with sand, # 3227
JSCS Claba CL Ligquid llmlt 36 Plasticity index: 17

Remarks: Methods: Particle Size: ASTM D 422-63; Sieve
Analysis: AASHTO T27-99; Specific Gravity: 2.72

SoNoLr 227
Mechanical Analysmﬂ Data
! Eﬂltlal
Dry sample and tare= 766.97
slare = 0.00

dry sample weight = 766.97

“Bample eplit on number 40 sieve

Split sample data: :

 Sample and tare = 53.78 Tare = 0 Sample weight = 53.78
Cumulative weight retained tare= 0

Tare for cumulative weight retaineds=s 0

" Sieve Cumul. Wt.  Percent
retained finer
0.375 inches 0.00 100.0
# 4 2.93 : 99.6
# .20 9.58 - 98.8
# 20 25.58 . 96.7
# 40 54 .33 - 92.9
60 0.99 91,2
2.84 88.0
&5.09 82.4

t;:m.“m,.‘_‘_)_,_.ah__.,ﬁ._»n__bﬁﬂ___‘,ﬁe,z___m_mn__ﬂ»»Ma__‘.n,..,w,,.m.,.,.mw...»f__,.,,_w.@..‘mm*__,.w,,,,_...,...A~/_

paration sisve is numbﬁr %G /

ercent -# 40 based on complete sample= 92.9
deight of hydrometer sample: 54.91
var0$CQplc moisture correction:

" Moist weight & tare = 53,25

Dry welight & tazxre = 52,62

Tare 2193

Hygroscopic moisture 2.1 %

H 1

TVA-00008339



Zalculated biased weight= 57.91

Table of composite correction values:
Temp, deg C: 21.0 22.0 22.5 230 24
Comp. corr: - b4 - 6.1 =~ 5.9 - 5.8 =.5,
Meniscus correction only= 0

Specific gravity of solide= 2.72
Bpecific gravity correction factor= 0.985
. dydrometer type: 152H Effective depth L= 16.294964 - 0.164 x Rm

o

m Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent

_time, min deg C reading reading depth mm finer
2.0 23.0 47,0 41.2 0.0129 47.0 8.6 0.0267 70.1

o 6.0 22.0 43.0 37.2 0.0129  43.0 9.2 0.0160 63.3

. 16.0 23.0 37.0 31.2 0.0129 37.0 10.2 0.0103 53.1
30.0 - 230 34.5 28.7 0.0129 34.5 10.6 0.0077 48.8
600 23.0 31.0 25.2 0.0129 31.0 11.2 0.0058 42.8

» 250.0 22.0 26.5 20.4 0.0130 26.5 11.9 0.0029 34.7

1440.0 23:0 S 23.0 17.2 0.0123 23.0 -12.5 0.0012 29.2
. Fractlanal Comp@neﬂt5

”ulaval/San& based on #4 sieve
Sand/Fines based on #200 gieve

™+ 3 in. = 0.0 % GRAVEL = 0.4
¥ OSILT = 41.4 % CLAY = 41.0

o2
€8
2
1l
-
»]
|38

0.10 De&0= 0.014 - D50= 0.008
0.0014

e

i
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 Jate: July 21, 2005
sroject No.: 3043051030.0001
Ujmject- TVA Kiﬂgstcn - Proposed Gypsum Sdek

*ml

Location of Sampl@ Horrow area GT~@, 4-10"

Sample Description 1: Dark red brown lean /

3ample Description 2: clay with sand, # 3228

- JSC8 Class: CL Liguid limits:s 38 Dlagtsczty index: 18

Remarks: Mathaﬁs Particle 8Size: ASTM D 4@2 63 Sieve
- Analysis: AASHTO T27~99; Specific Gravity: 2.73
| 7ig. No.: 228 /

N@mbaMLCal Anatysms Data -
i : Initial
Dry sample and tare= 736.29
pilare 0.00

B

ujry gample weight = 736 .28
Sample gplit on number 40 sieve

W§mlim sample data:
Sample and tare = 53.35 Tare = 0 Sample weight = 53.35
Cumulative weight retained tare= 0

Tare for cumulative weight retaineds= 0

P . Bieve Cumul. Wt. Peroent
. retained finer
0.7% inches 0.00 100 .0
wi 0:375 inches 3.01 99.6
T 5.77 99 .2
Yo#10 10.49 98.6
# 20 ) 20.88 97.2
e a0 39.58 94 .6
# B0 0.87 92,9
# 100 2.79 8Y .7
s #0200 6.11 83.8

Jeparation sieve is number 40
Cgarcent -# 40 based on complete sample=s 94 .6
Weight of hydrometer sample: 53,99
Miygroscoplic moisture correction:

Moist welght & tare = 53.35

Dry weight & tare = 52.87
s LEDES - 22 .28

]

TVA-00008342



g

_ Hygroscopic moistures 1.2 %
Caleulated biased weight= 56.3
_Table of composite correction values:

Temp, deg C: 21.0 22 .0 22.5 23:0 240
Comp. corr: = 6.4 - 6.1 "= 5.9 - 5.8 - 5.4
Meniscug correction only= 0
Wepecific gravity of solids= 2.73
Specific gravity coxmectlon fact0r~ 0.983
Hydrometer btype: 152H ffective depth L= 16.294964 - 0.164 X Rm
_  Elapsed Temp, Actual - Corrected K - Rm BEf. Diameter — Percent
ime, min deg C reading reading S depth mm finer
2.0 23.0 46.0 40,2 0.0128 46.0 8.8 0.0269 70.1
5.0 S23:0 43,0 37.2 0.0128 43.0 9.2 00175 &4 .9
150 0 23.0 270 31.2 0.03128 370 10.2 00106 54 .4
300 L2350 - 340 28.2 0.0128 34,0 10.7 0.0077 48 .2
& 0.0 225  30.5 24, & 00129 30,5 11.3 0.0056 42.9
250.0 22.0 26.0 19.9 0.0130 26.0 12.0 Q.0029 34 .7
1444 23.0 17.2 0. 0128 23.0  1Z.5 0.0012 30.0

Gravel /8and oased on {4 gieve

| Jand/Fines based on #200 sieve
Lk 3 dAne o= 0.0 % GRAVEL = 0.8
% 8ILT = 42.9 % CLAY = 40,9

a2

SAND = 15.4

| 985=  0.08 D60= 0.014 D50=  0.008

s
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PARTICLE SI/ZE DISTRTIBUTION TEST REPORT

s £ . .
&g .
< £ o8 ¢ ] : o 8
o~ o e Ve P A ot L s b R )
. i e e i s 4 ) = -y
100D i S ST ;:; s i S e il

: s 2
) -
i e s
' e I E -
| ’ : : “EL

o A | : ™

2

ENT FIMNER
n
o

L

20

o : i
. 200 100 100 1.0 051 O .00
GRAILN SITZE ~ "mm

n Test] % 3" nGRAVEL % SN pA
i e 19 0.0 0.3 16.2 4

LT % CLAY UsCs Ll FI
.9 41.6 CL i 26

=0
H

STEVE PERCENT FIMER SLEVE PERCENT FINER Sample informotion;

inchas riambie e

am Sizi ® 516 L & Borrow area OT-4, &-107
0.375! 100.0 4 gq, Dark red brown fean )
) Yol s clay w/sand, Sample 3286
201 97,

'l.ﬂé;i%@**fﬂ\j

e GRAIN SIZE

Dsg 0.6132
V30
- Dyg : Remdriks:
T sthods: Partic
= | COEFFICIENTS "ffsé.: gg rtiele
= Sod ML AR08 e
b Andlysis: AASHTO
S e - PR o o
i p : ) _tizpecific Oraviby:
oL 3043051030.:0001
- TYA Hinigston — Propoged Bypsum Stack
o Date: duly 21, 2005 Fig. Mo

TVA-00008344



Date July 2%, 2005
PV@JQQE Noo: 3043051030.0001
Project: TVA Kingston - Prmpos%d mypqum Stack

W Samplw Data
i
‘g”w‘ ““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““ o s i i
<Jmaat3mn of Sample: Borrow area OT-4, 4-10"
cample Description 1: Dark red brown lean ,
| 3ample Description 2: c¢lay with sand, # 3229

ases Ll&gg CL quuid Limits+ 39 ﬂlastﬁsxty index: 20
- mmtes

Remarks: Methods: Particle Size: ASTM D 422-63; Sieve
- Analysis: ARSHTO T27-89; Specific Gravity: 2.73
 Pig. No.: 229 :
-~ Mﬁchamlcal Analys*s Data
; Initial .

Dry sample and tares 662.70 )
wilare = 0.00

Ory sample weight = 662.70
~Gample gplit on numbey 40 sieve
Wﬁpiit sample data:
. Sample and tare = 56.92 Tare = -0 Sample weight = 56.92
! cumulative weight retained tare= 0
Tare for cumulative weight retained= ¢

Il Sieve Cumul . Wt Percent
. retained finer
0,375 inches 0.00 100.0
T 190 99,7
# 10 778 98,8
® 20 19.16 87,1
L #oap 40.45 93.9
 # 60 0.89 92 .4
# 100 Z+81 B9.3
¥ 200 65,20 83,5

wﬁwmamahmen sieve is number 40 ,
. Percent -# 40 based on complete sample= 893.9
“deight of hydrometer sample: 58.34
Hygroscopic moisture correction:
7 Moist weight & tare = 53.55
. Dry weight & tare 52.77
Tare = 21,97
o Hygroscoplc molstures= 2.5 %

i

TVA-00008345



. Jalculated biased weight= 60.60

Table of composite correction values:
= Temp, deg C: 21.0 22.0 225 23.0 2
_ Comp. corr: = 6.4 = 6.1 = 5,9 < 5.8 =
Meniscus correction onlys O

Spb03flc gravity of solids= 2.73

pecific gravity correction factor= 0.933
dydrometer type: 152H  Effective depth L= 16.294964 - 0.164 x Rm

A0
4

L s

Temp, Actual Corrected K Rm Eff.  Diameter Percent
deg C reading reading depth mm finer
23.0 50.0 44,2 00128 50.0 8.1 0.0258 TLLT
23.0 45.5 39.7 0.0128 45.5 8.8 0.0171. b 4
23.0 40,0 34,2 0.0128 40.0 8.7 0.0103 5505
23.0  36.0 302 0.0128 36.0 10.4 0.0076 49 .0
2225 32.5 266 0.012% 32.5 11.0  0.00OSS S
22.0 28.0 21.89 0.0130 28.0 11.7 0.0028 35.5
23.0 24.5 18.7 0.0128 24.5 12.3 ~ 0.0012 30.3

uw\mxummwwmmw&mw'————-‘o“»u&mmh‘vm\m\wmmn—mwu‘umm—wmw.mmmw\wmw\wn—wmu»_.—--w,-—--.-»_--umwmmwmwwmwmmm\wmmwux

. ‘,,,._(.._.....,......m....“m_-—..——--»w-_wmm_-mm-—uuuwwwmwmu-wmmmmm_..‘.....a.*_--_....._.._ﬁm\....»_...‘wm&.mmm'umuwwm

Nurawalfﬁamd based on #4 sieve
Sand/Fines based on #200 gieve
%+ 3 din. = 0.0 % GRAVEL = 0.3 % SAND = 16.2

i
i

L& SILT = 41.9 % CLAY = 41.6

WD85=  0.09 DE0=  0.01

L

D50= 0.008

.
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MOTISTURE-DENSITY RELATIONSHIP TEST

100

i
&n

80

85

80

\\ 2N

T

\ SpoGLw

N s
oo 0

XA

25

30

#]

Water coartent, 74

Test specitication: ASTM D 898~-00ue] Protedure 8,

4 45

i

Standaord i

Project:

Location:

Borrow &reo Observation

'/ assificoti t. | o . % > %<

Elev/ Clossificotion M@t Sp.G. LL P h j 4 ;‘

Depth USCS ABSHTO Moist-. 378 Cim | NeLZOU

2.5-10 CH BT =6(186) P45 % 2.75 58 26 0.4 % | 87,8 %

TEST RESULTS MATERTAL DESCRIPTION
Mak imum dry density = 90.7 pof Reddigh orange Tot clay
Optimum moisture = 28,3 &
. : i . Rémarks
Project No. v 3043051050.0001

T Kingston = Praposed Gypsum Stook
g W

Traneh OT=1

R

MOISTURE~DENSITY RELATIO

NSHIP TEST
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MOTSTURE-DENSTTY RELATIONSHIP TEST

100

s N

s R

e . 1 . B
{‘} . s
S < ¢

f ) \\

S oss /

S

e m
Y
v , N

. 8o \\
. N AV for
T Ny z.75
|
i

W‘ 15 20 25 30

631
I3t
B
.
»
Tt

Water content, %

Test specification: ASTM D 698-00gel Procedure B, Standard

Elav/ Classification Nat. Sp.G L B A %o«
r Depth USCS AKSHTO Moist. | T 378 in e 200
¢ ‘

2.5-10 CH A TG 32) Ja.6 9| 2.75 59 33 0.5 7 |g7.5%

TEST RESULTS MATERIAL DESCRIPTION
- Mascimum dry dergity = 91.6 pef - Reddish oraonge fat clay
. Optimam meisture = 28,3 9
Project No.: 3043051030.0001 . Remarks:
Froject: TYA Kingston — Proposéed Gy&Sum Stack - Sample Number 3222
Loedat o Bérrow Areg Cbservaiion Trench 0T-1 TIP = Test In Proagrass
NT = Ng Test
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Dry density,

MOISTUR’E—DENSITY RELATIONSHIP TEST

100

S0

)]
L

&
3

%

b,ﬂ'

\Kk e
L SR
N <78
f
75 -
13 20 25 A0 35 &0 A5
Water content, %
Test specification: ASTM [ 688-000el Procedure B, Starndard
Ei@gﬁ Classification M§i Sp.G. LL BT ? > % <
Depth Uscs AESHTO Moist S8 W NeL 200
2. 5=-10 ~LH 2406 H 275 (S1e] 32 DT - R
TEST RESULTS MATERIAL DESCRIPTION
CMoximum dry density = 91 .4 pef Reddish orange fot clay

W

8y

Optimum moisture = 28,

Froject No.:
Project: TVA Kingston -

Locations Borrow Areg Qbservotion Tremnsh O7T=1

S043057030 .00

Proposed Gy

Dote: 7=28<2005

paum Stock

MOLSTURE~DENSITY RELATIONSHIP TEST

Hemarks -

Sample Number 3223

TIF =~ Tasgt In Progre

NT =~ Ho Test
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MOISTURE-DENSITY RELATIONSHIP TEST

110 ; \

3

a9 \.
N
\\
85
10 18 20 25 30 35 40
Water content, =&
Test specificotion: ASTW D 698-00ael Procedure B, Standard
Elev/ Classification _ ‘ Ngtd Sp.G. L BT -*%‘} %o
Depih - uscs AARGHTO Moist: F/8 in
-t L B 7 =B (1T 223 R 2.7 47 Z4 1.7 8 174008

Mawimum dry density

Optimum moisture = 22.4 %

Project No.: 3043051030.0001

Froject: TVA Kingston = Proposed Gypsum Stack

Locatians Borrow Area Obgservation Trench O0T=3

Dote: 7-28-20056

MOTSTURE-DENSITY RELATIONSHIP TEST

e i

10170 pof Raddiss Brawn lson olay
o] wi th sand
Hemarks:
3224

Somple Number

TIF < Test Iy Progress

NT = No Test

TVA-00008351
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MOILSTURE-DENSITY RELATIONSHIP TEST

T
15
k\
%
o \
8
o) s @
Hoon 2\
. LY \
j:‘mb I \
i
/
[0 S
. G5 N
54
£
N\
N
S
"'?’*:s\“.r 4 o
‘\ R Ly
et
1%
N,
i Y
=E
10 15 eie 25 Ete B 40
Water content, &
Test specification: ASTN T B89E-00ael Procedure B, Standord
Elev/ Classitication Mot oo B
Y i o = & o o T ER
e o P .. ] Sp.C LL PI o
gt USOS BAGHTO Mot et ey Ne
F-900 CH BT B2 953 % 978 501 7 07 e Ivas

TEST

RESULTS

MAT

Moximum dry density =

Optimum moisture =

20.F

Feddisb

with sand

o
{3

o

TWA B

fa]

Locot ron

051036,

Borrow Aren Obhssrvalion

leiog

Trench

ston = Proposed Gypsum Stack

0T-3

Remar ke

Sample Number

TIP -

RELATIONSHIF TEST
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i3

Qi

yodenst b,

Dry

Test specificotion: ASTM D E92~00ael Procedure B

MOISTURE-DENSITY RELATIONSHIP TEST

o

O]
I

o
fat
=

g0

N\ ZAV for

o Fa
M S A
>

\‘ LA

2¢ 25

i3

o 1

Lsl

Water ocontent, pA

Stardard

it
4l
5

Elew/ Classification Mért
4 - - n 5p.6. LL PT
Depth UsSes ALSHTD Maiat .
Bt el A=T-=6(18) ELE % | BT 45 @3 ol % [ Fa.v g

MATERLAL DESCRIPTION

Masimum -dry. density = 100,86

Oprimum meoisture = 2871 &

Fedd ian

with

Dirown leon &lay

serridd

Froject Nous
Project :

Lozation:

Date:

S043051030,0001
TWa Kinggton — Propoged Cypsum Stack

Borrow Area Observal ion Trench OT=3

=21 =2005

MOISTURE~DENSITY RELATIONSHIP

Fresmmiarios ]

Supin e

Mumber 3278
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MOISTURE—-DENSITY RELATIONSHIP TEST

11

&N

of
s

TS AT
555%
o
v
o

de

TO0

Ly
o

o N 2,77

5 e 15 20 25 S0 25
Woler content, 2
s o L -

Test specificot ion: ASTM D 688-00us1 Procedurs B, Stondoard
Elevy LidesitTicot ion Mot - e > o

’ S— P ) SpGl LL PI )
Depih UsCs ALSHTO Moist. ) 378 in
A=10 ol A-BT13) JelE % 2.z 38 17 Q.0 % | 82,4 %

TEST RESULTS MATERTAL DESCRIPTION
Maximum dry density = 107,353 pof Dark red brown. Lean ol ay
Optimum moisture = 17,6 % with sard
. ; o VR T T Remarie
T | PFereet Mo, 3043051030.,0007 e
s s i Vs b s
Project s TWA Kingston = Proposed Gypsum Stack : Sampl e NMumber 3227
Location: Barrow Areda Observation Trench 0T-=4 TIP = Test In Pragress
T
NT = Mo Test
Doter 7-27=2005
S
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MOISTURE—-DENSITY RELATIONSHIP TEST

\

\

100 /

Optimum molisture =

a5
1 AN Tar
\\ S G
\ 2.73
S
5 10 15 20 25 A0 H5
Water comtent, &
Tagt specification: ASTH D 688=00gel Procedure B, Standard
Elayv/ Clossificalt fon Mot )
| S I b Sl i 4 e - ; :
/ p—— - o =p G Ll =T .
Depth Uses LATHTE Motlsts 17
Ao 10! [0 A=B 15 ) d205 R 275 38 18 LG . A S
TEST FESULTS MATERTAL DESCRIPTLION
Mawimum dry dersity = 105.9 pof Dark red brown leogn olay

Wi th

sord

3343057030, 0007

Hingstan — ¥

Borrow &rea Observation Trench O7T-4

o kos
Sampl e Number
TIF = Test I

MT — Mo Test

~DENSITY RELATIONSHIF

Progréess
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MOISTURE-DENSITY RELATIONSHIP TEST

145

130 \

nsi by,
v

\
° 100 A\

ab

S0

N\ Sp.G.=
\k Sy .
5 10 15 20 25 i 35

Water content, %

Test specificaotion: ASTM D 898-00021 Procedure B,

Standard

ZANV T for

Etev/ Classificalion
Depth

Nat.

Meist:

$p.G.

e oA

LL = oo

Mo 200

4=10" L A~B{TE) 2908 % 273

39 20 o0 % 5.5

£
ipd

A -
£

TEST RESULTS

MATERIAL DESCRIFPTION

Max imum dry density = 104.9 paf

Optimum moisture = 18.4 %

Dark red brown lTeon clay

with marg

Project No.p 3043057030.0001
Tects TVA Kingstén o Propossd Gypsum Stack

Locat ion: Borrow Area Observation Trench 0T-4

Date: 7=21-2005

MOISTURE-DENSLTY

RELATIONSHIP: TEST

ks
Somple Number 3279 .

TIP = Test In Progress
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HYDRAULIC CONDUCTIVITY TEST RESULTS
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CONSTANT HEAD PERMEABILITY TEST
(ASTM D5084) )
JOB NAME: T\fﬁ\ \lmrsfnm Pmﬂw%dt TE@:HNIC;AH} __3 ‘ /f},.
JOB NO.:_3043 -~ 052 joae) | Borrns Ao DATE: ¢ JRA) o5
BORING NO.._QOT~— |
DEPTH:___2:5 =107 ‘ "
‘ AMPL; Byl CELLNO._ 23
ESCRIPTION: M5 =90 A 26.% /7 B9 ?ﬂ\ SYSTEM NO. o
'DhﬁiﬁwﬂBIIWI!-&iﬁi-iilul-lhn%ﬂs-iiniﬂu_;_n."!.-" - i e — ‘L.‘-“!lﬂsuii‘.._-.'_--'.
JAMPLE INFORMATION Virsi Eomuerion
WEIGHT TUBE & SOIL (g): TUBE LENGTH: . -
WEIGHT TUBE (a): TUBE DIAMETER: o e
WEIGHT SOIL (z): SOIL LENGTH(L): 2235 (in) 5700 ok
VOLUME SOIL (cu-ft): SOIL DIAMETER:_Z-29/0 (i) 7.3¢ % ()
DRY UNIT WEIGHT (pci): AREA(A): ('in:) St s
P WET UNIT WEIGHT (pcf): ;
S O 0 O e 0 0 e il

O O 0 B 0

AOISTURE CONTENT S PERM WOMT’ION
INTTIAL WET WEIGHT (g):__~= 1. 45 . CELL PRESSURE(psi):
FINAL WET WEIGHT (g): ST Y . FORE PRESSURE(psi):
FINAL DRY WEIGHT (g): 7708 N BACK PRESSURE (psi):
- INTTIAL MOISTURE (%):_———————f=w=( Zlo.% 5 ) HEAD,h (psi) x 70.34:_ J40, .8
FINAL MOISTURE (%): i _ TEMPERATURE (°F):
PAN NAME:, i VISCOSITY CORRECTION(R.):
: PERMEANT LIQUID USED:
o , BURET CORRECTION FACTOR(C);
ABLE OF HYDRAULIC CONDUCTIVITY
DATE TIME “ELASPED TIME (+) READING FLOW (CO)
START | END START END MINUTES | SECONDS | START o |k
B-31 | 38 819 2w | 5 |@oo) | My)s5.9 sl sdlb)7n mf:;*

%“%1‘ ) ta"?:"! &:LJ%A"L &.‘Z&&M L{ {1'& &*2) I'ﬂ_ﬂ MEQK i%\él‘ ’ ’%Q
T~ P “Hf Brrghn | o *‘51‘”& Y (/i/@ oo | l9.0 |BS (116 \(5 £ agf}‘“’“
E’“EI’ Eﬁ"%{ DI 8 L%’?A‘H 9 i&.@ 85 115 Lo f‘%,lfz.g i@_g

e ; f

'"c:““,a_s/ | T = |20 \ | Q= (5"?/

-OEFFICIENT OF PERMEABLLITY, k=0xLxR.zC €. NEE ””U.t:?“"@ & e,k
| hx A¥ ¢ Waww(W3s = 2 ° Lea000l

TVA-00008358



o

(ASTM D5084)

;M—%ML&FW&SQK
3043 - 052 1030 Bocies Aoy

JOB NAME

JOB NO.:
) BORING NO.:_QOT=/
e DEPTH: 7.5 =10’
| SAMPLE: @ﬂ

MACTEC

CONSTANT HEAD PERMEABII ITY TEST

recancian, . C
DATE: & Je o8

CHECKED BY: DQ
CELL NO.; =i

ESCRIPTION: BMS = 90 @ 26.5 7 ‘%s % SYSTEM NO.: 5 /
a.%{PLE INFORMATION it ww@
WEIGHT TUBE & SOIL (g): TUBE LENGTH: Gy e
WEIGHT TUBE (g): TUBE DIAMETER: (o em)
WEIGHT SOIL (g): SOIL LENGTH(LY:__I9 %% (in) £9% | (¢ )
VOLUME SOIL (cu fi): SOIL DIAMETER: __Z.%720) {(in) 7.30% "E’i}
DRY UNIT WEIGHT (pcf): AREA(A): (in') 41 B2 (e

E]

WET Ubi*'i' WEIGHT (pei):

e

BEEERERE T EEE NS RE

e 0

| AQIS’IURE CONTENT PERM INFOMTIDN
INTTIAL WET WEIGHT (g):_ 27192 . - CELL PRESSURE (psi):, S7
FINAL WET WEIGHT (g): : P e -FORE PRESSURE(psi): 572
FINAL DRY WEIGHT (gh 2 fixi{@ o , BACK PRESSURE (psi): 59
INTTIAL MOISTURE (%) — ol 2N 7 HEAD,h (psi) x 70.34:_J40. L%
FINAL MOISTURE (%): TEMPERATURE (°F): 7 9F
PAN NAME: i ma VISCOSITY CORRECTION@R:):__ .93/
PERMEANT LIQUID USED: H29
BURET CORRECTION ~Ac*on(c:; [-o
%BLE QF HY] )RAUIJC CGNDUC‘I‘!V]TY )
DATE TIME ELASPED TIME (+) READING FLOW (CC)
START END START END MINUTES | SECONDS |  START END | |k
p— — l . ~ / ~ 7 ; L
A | e gt | w4t 29 | \qyo s do | (7], (% |2 tio~ e
, o / =
2.3 | B/ ™ | Ot o6 | 5o 12770 o 93 423 Lend®
; , O ey feb 9 N e
- — ~ o ; 5 e i3 L Ve
| -3 102007 1o/ 1™ B Ueo B)2.8 |5 |0 11 H
iy
e i e
TOTALS | e=7080Y]
«QMF“TCIZZNT OF PERMEABILITY, k=0 xLxR.xC 0 . HHe (oD _
0 - £ xwp‘&m'%m(“‘ﬂ.?»bj

TVA-00008359
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SAMPLE INFORMATION

CON STANT HEAD PERMEABILITY TEST

(ASTM D5084)
JOB NAME: T\m }é.gas%nw Frposed Gypsom Stack  TECHNICIAN: <) £
JOB NO.:_ 3043 - 52 (030 | Borpuw A DaTE: ¥ 13 o
HORING Mo CJT“f (¥t d DATE: ¢ /32 o5
DEPTH: __ Z.5= 107 CHECKED BY: D8
SAMPLE:__ Bulll CELL NO.: 3+ L

DESCRIPTION: RMS~9¢ & (g; 2.9,

WEIGHT TUBE & SOIL (g):

porey

WEIGHT TUBE (g):

WEIGHT SOIL (g):
VOLUME SOIL (cu fi):
_DRY UNIT WEIGHT (pef):

WET UNIT WEIGHT (pei):

%

SYSTEM NO.:

TUBE LENGTH: (in) {em)
TUBE DIAMETER: {in)_° fem)
SOIL LENGTH(LY:_Z.0F0 _ (in) 5251 _ (em)
SOIL DIAMETER:Z.9 45 () 2257, (e

AREA(A)

(i) 422720 (cm

R 3 o 0 R

-

AOTSTURE CONTENT _ PERM INI‘ORMATION
; INITIAL WET WEIGHT (g):___ 224, b - CELL PRESSURE(psi):
FINAL WET WEIGHT (g):___ 3745 . FORE PRESSURE(psi):
FINAL DRY WEIGHT (g 278, 0¥ -l BACK PRESSURE (psi): *
INITIAL MOISTURE (%):_————— 1>+ 29.5 % ] HEAD,h (psi) x 70.34;__J40. 1%
FINAL MOISTURE (%): TEMPERATURE (°F):
PAN NAME: 8ot VISCOSITY CORRECTION(R,):
PERMEANT LIQUID USED:
| | BURET CORRECTION FACTOR(C)._
' ABLE OF HYDRAULIC CONDUCTIVITY
DATE TDME ELASPED TIME (+) READING FLOW (CO)
START END START END MINUTES | SECONDS | START END |CC K
s . . L, - . 3 T . . ’ iy »*m
oot | Byl | BRI M L | 720 6|47 1Bl ES 284400
g3l | B-m | 223 wboan| 9 | uzo I8 B3 |98 lew |7 aan0 "
T osey | By 840t | wlbedr { 8 o) 9.8 |y |@.] |@e ]l 7|20
. - ) : 5 g A g k
D7) &5l 246" “lo 74 1420 9.0 (12.0 [Z0|lg .0 [L] |3.53007
‘ TOTALS ' | =2yl s ﬁfﬁ?
RS = T= ) T e = 1 - - ) N 7 e

TVA-00008360



CON STANT HEAD PERMEABEITY TEST

(AS”'M D5084)
‘ jgg z: gg‘vftgg\iﬁ gasl‘éq\;) F‘n—om < Stack  TECHNICIAN: V.0,
= o A DATE: F L
BORING NO.._OV - ] e h £lof o5
DEPTH: 7.5 =10~ CHECKED BY: T oL
SAMPLE:_ BullL i CELL NE) ”—#‘g., =
DESCRIPTION: AMS-95/@79.3 “75 ‘f’} SYSTEM NO.: =V
\Qliﬁmili-"!ll‘lﬂﬂi‘.Iﬁ-'U"...-”‘~--”I-‘Di"ij.gﬂnmw .‘nastnnn*hsnh-\an-.&-;u:nuq.‘,._“-'._'_‘ﬂ‘“i'
SAMPLE INFORMATION (ATTH G i)
WEIGHT TUBE & SOIL (g): TUSE LENGTH: (in) (em)
e WEIGHT TUBE (g) TUBE DIAMETER: (in) ({:'m)
WEIGHT SOIL (g): SOIL LENGTH(LY:_Z .0670  (in) = mwm}
VOLUME SOIL (cu ft): SOIL DIAMETER: _Z.874S5 (i) 7 ﬂmb (6m)
- DRY UNIT WEIGHT (pcl): AREAA): (i) 4193 (e
. WET UNIT WEIGHT (pcf): /
EG ...... n':-nu-wuwnn---u:uxu--lrm—nmmlhnnwﬁuwhnumnmu*mn-uummmwmmu!laﬂﬂtu---n-tnnat--&—-:-t--r---ut-n-bnuuunhmﬂ
AQISTURE CONTENT FE’RM INFORMATION
INITIAL WET WEIGHT (g): 571, iz . CELL PRESSURE(psi): 5?
FINAL WET WEIGHT (g): 395 .65 - FORE PRESSURE(psi): <2
FINAL DRY WEIGHT (g): 2947 ‘ \ BACK PRESSURE (psi): Sq
INITIAL MOISTURE (%): (293 % HEAD,h (psi) x 70.34:__140. 8
FINAL MOISTURE (%): _ P TEMPERATURE (°F): 73°F
PAN NAME: e VISCOSITY CORRECTION(R):___ .13/
PERMEANT LIQUID USED: =20
: BURET CORRECTION FACTOR(C):
'ABLE OF HYDRAULIC CONDUCTIVITY
DATE B TIME ELASPED TIME (+) READING FLOW (CO)
START END  START END | MINUTES | SECONDS | START END | G ko
ey | g ®:20" 8:3¢%7] (u | avo) lispl 52|28 ] 75 | mevic®
i + W . ; &
Y - SR T B TR %7 |Zio) |¥7.5 |75 2.9 (53| 2° Mo \
T 23| .2y GreE ] ool g4 | A t0) (7S 2.9 es (107 /G . 7%0™%
e ~
B-31 | g-3 | wwyf 100247 4 [ 78%0) |1z4] 7.8 [lo| 96 0] ]t
TOTALS = 4o
_ZOEFFICIENT OF P”RN&AEHJTY k=0x1 xR.xC o (8255)(> 0,
: X A% = Luonp) Y1, 6%y

TVA-00008361



MACTEC

" CONSTANT HEAD PERMEABILITY TEST

(ASTM D3084)
108 NM«IE:M%gﬁm.EMMSmm TEcHNICIAN:, . C
JOB NO-:_.3043 = OS5 /O30 Cormw Ace DATE__ ¥ /z5] 05
. BORING NO.:_QT—1 ) '
DEPTH:_2-5 =107 CHECKED BY: .0,
SAMPLE: _Bulll CELL NO.:_ =
DESCRIPTION:_RMSE~-%p @ 32.% 7 %ﬁt 9 E}D) SYSTEM NO.: &

BT 0 O

3AMPLE INFORMATION AT Camppeiond

WEIGHT TUBE & SOIL (g):

TUBE LENGTH:

———
o S -n--m:--:j!mm-xlnniniumuu-n-unm’nﬁnih-nsan-inn'ng. ¥
Y

{in) (e

g WEIGHT TUBE (&): TUBE DIAMETER:

{in)__ {erm

WEIGHT SOIL (g): SOIL LENGTH(L): /. 77+=

t’m)ﬁiﬂ L [ A!v: g aal

VOLUME SOIL (su R): S0IL DIAMETER: 21»5"10

k,: \,I«, ,/,M»—w'

~OZFFICIENT OF PERMEABILITY, k=0

t:_;' (Q}{faﬂi?ﬁlj
TetaY wasy = | 4» Mo

UMz (i), 34% (e
. DRY UNIT WEIGHT (pcf); AREA(AI A
' WET UNTT WEIGHT (peh): B . ._
T 0 0 T e . LTIV o o e S beonsmmuns e
JOISTURE CONTENT PERM MQMqTIQN
INITIAL WET WEIGHT (g):___274 .52 . CELL PRESSURE(psi):, 57
FINAL WET WEIGHT (g): o - FORE PRESSURE(psi); Se
FINAL DRY WEIGHT (g): = \ BACK PRESSURE (psi): C So
INITIAL MOISTURE (%): 22.5 99 HEAD.h (psi) x 70.24:__)40.L.§
FINAL MOISTURE c )] N TEMPERATURE (°F): Z3eE
PAN NAME: VISCOSITY CORRECTIONRy):__ 0.95(
PERMEANT LIQUID USED: H2o
“?‘ BURET CORRECTION FACTOR(C):__L-©
A_BLE OF HYDE%ULIC C’ONDUCTW l’i‘Y
DATE TIME | ELASPED TIME (+) READING FLOW (CC)
START END START END MINUTES | SECONDS START END Ce | K
L oen | By B3 | H3MM | 54 "%"MO zs4 5.5 | 23 (77 |2.0 |5 wc
5~ | B3 9,034 \otey~| S, ?, 35 62 1234 | (27 4 11829y ne?
7wl % lexa 9% Joiz# 1z «7 g) 4 172 |=l.o|zz @ g
et | S | a2 Ni2st 1y //—> 3n 4o 2o | 202 B.F [R¥|Z ). Byg
B3 [eRe| s at | s P (o (y{gm.ﬁ 24 | 156 '2-9.?1;5..5) 3%;@33» o 7
\m& } - — m?
TOTALS . = (Y520 Qw /-0
R.xz C

TVA-00008362



r CONSTANT HEAD PERMEABILITY TEST

(ASTM D5084)
108 NamE_ TNA ¥ongston - Frpramd G%ﬁ(?uz Stacl.  TECHNICIAN: A ,{
JOB NO.:_3043-057/030 | Borpu Ape DATE:_ %7%0] 05
. BORING NO.:_QT - {
DEPTH:___ 2.5 =107 — CHECKED BY:_3.0
SAMPLE: ﬁuﬂt CELL NO.:_"*/%
DESCRIPTION: EMS —G5/<) 325 ( 94 9 ﬁj SYSTEM NO.:
«;Wm-n--tinnniﬁatan.u--n-i-uamm-n-it-_ﬂ!ﬂ"-i-"‘t*‘ b{m&wﬁ;ln‘nﬂniﬁbw*.-mtllﬂlﬂl-'iﬂt‘ﬂﬂl-ihmnn‘m.dgu.u--.“‘ﬂ"..i"
| SAMPLE INFORMATION HeTUAL Comprcrion )
~WEIGHT TUBE & SOIL (g): TUBE LENGTH: (in) ()
a WEIGHT TUBE (g): TUBE DIAMETER: tin) (e
WEIGHT SOIL (g): SOIL LENGTH(L): ‘29435 (in) 5,190 (em)
VOLUME SOIL (eu fr): SOIL DIAMETER: Z. 8870 (). 7.32%  (em)
DRY UNIT WEIGHT {pef): AREACA): (%) 47,25 (em

WET UNIT W‘IG%T {peh):

,/, W

0 o 0 0 e 0 1 0 T T

fiC}ISTURE C‘ONTENT - PERM D\TFORMATIDN
v INITIAL WET WEIGHT (g): % e CELL PRESSURE(psi}: L7
. FINAL WET WEIGHT (g): 7139 - FORE PRESSURE(psi): 52
FINAL DRY WEIGHT (g): ﬁ?. a8 ~ BACK PRESSURE (psi): 5o
- INTTIAL MOISTURE (%): e 52 5% } HEAD,h (psi) x 70.34:__J40. (8
FINAL MOISTURE (%): TEMPERATURE (°F): e
! PAN NAME: 3 VISCOSITY CORRECTION(Ry):___ Q%]
PERMEANT LIQUID USED: Hao
| BURET CORRECTION mc:mmc: e
'‘ABLE OF HYDKAULIC CONDUC'E'I VI'I‘Y
v DATE TDME | ELASPED TIME (+) READING FLOW (CC)
START END START END MINUTES | SECONDS | START END ce | ke
- % B -] B Lz*“*“‘** Qe {ﬂg \ ﬁff@ zisxca‘“_*’
2+ 3] 5.7y et st (%o Z3 |2 we
" v | e | U] st 9y 1.9]2. 14077
>3 | pe3 | 1w | 5o 3 Sz 3x
|
TOTALS Z Q) 655
Im»ﬁ‘zm’"}*@& PERMEABILITY, =0z Lx Rz C :;:z S 192 a_&sz 2% 10
Fx AY < (o m;ﬁﬂz'r) l

TVA-00008363



(ASTM D5084)
fo Navz: \ VA Kancesn) = 24

JOB NO.: 294D -0 S ~ (D0
- BORING NO.: T |
‘ DEPTH: 2B e Jmy !
SAMPLE: _1Sulk

DESCRIPTION:ZmS T 98% @ Bo.o?) ot

SAMPLE INFORMATION
WEIGHT TUBE & SOIL (g):
WEIGHT TUBE (g):
, WEIGHT SOIL (g):
VOLUME SOIL (cu ft):

MACTEC

CON STANT HEAD PERMEABILITY TEST

TECHNICIAN: J B /~J G

DATE: 9137

CHECKED BY: A
CELL NO.:_ =5
SYSTEM NO.: ¥/5

"-!‘"""‘""'""“"'“‘"""""‘“"'”‘""""“'“"'"“‘“'"*“‘"Fllul-atﬁéﬁmnnun:ﬂ'uwuux;'n:uns-nu-maitc.laua'-nnnuasuni;tn-u (T
- ! R L]

TUBE LENGTH:
TUBE DIAMETER:
SOIL LENGTH(L):__/ 920
SUOIL DIAMETER: z7.88]

{in) {emy

{in)_ L)
{in)_5. 055 v~ (;—,m)

{in) 7 318 v iem

DRY UNIT WEIGHT (pcf): AREALAY: L {er

WET UNIT WEIGHT (pcf): * (m) 42,06 (e
rTUESTURE CONTENT PERM II\IFORM’.ATION

INITIAL WET WEIGHT (g):___ 331 7, CELL PRESSURE(psi):

FINAL WET WEIGHT (g); 229. /2 -FORE PRESSURE(psi):

FINAL DRY WEIGHT (g):____ 294 37 BACK PRESSURE (psi):_____

INITIAL MOISTURE (%): 29.7 HEAD,h (psi) x 70.34: 140_{?8

FINAL MOISTURE {%): 3.4 TEMPERATURE (°F):

PAN NAME: 55 ‘ VISCOSITY CORRECTION(R;):_. 93/

PERMEANT LIQUID USED:__ Ha(y

g BURET CORRECTION FACTOR(C):_/-O
'ABLE OF HYDRAULIC CONDUCTIVITY =
DATE TIME /ELA.SPED TIME (+) READING FLOW (CC) 7
START END START END | MINUTES | SECONDS | START | END & L
G9-15 | 95 | 9ua (14 | )20 m?aﬁ 3 LS g[8z 35 L4nles”?
_9-5 | 95 1 lje |49 | 35 @S hly | g2 [N42.6 (79 [1sae?
P | Fes L 4g | oo | ;,EQB 4 gL liea )93 [ ) | am?
T 95 | o | 267 b1 lAoegliog]a.3 loslmal(D 400"
: S i / lmme,‘g/Q . ngiiw
ps=OEFFICIENT OF PERMEABILITY, k=0 xL x R. 2 C & soss( 2)(1-0), _ AT 7
RXAY - & Y Cmotiyazow

TVA-00008364
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CONSTAN T HEAD PERMF‘ABN ITY TEST

N ASTM D50
% ( 84) ,
jgg Sgwsm ‘ Lo~ L Glpns Stack mcmmméﬂ: Ry
- 5= as A DATE: [ gl
BORING NO.:_(QT-% ey ™ Llos
, DEPTH: 2 =107 ECKED BY: M,
sampLE:_ Bulll ‘, , .,u NO.:_J3
DESCRIPTION:_RM?3 - 0& 20, 7 9@ SYSTEM NO.: \f /

- JAMPLE INFORMATION | SR o
WEIGHT TUBE & SOIL {g):

ML fees - TUBE LENGTH: _ {(in) ’ (25
w WEIGHT TUEE (g): - TUBE DIAMETER: (i) s
i, WEIGHT SOIL (g): SOIL LENGTH(LY: L7¥30 ()5 Ol (em)
VOLUME SOIL (cu fi): / SOIL DIAMETER: _Z..BFZ0 (i) /. 520 (em)
DRY UNIT WEIGHT (pcf): )

: . ARZAAY 0T e
WET UNIT WEIGHT (pef): (in%) {em)

oy

O

dOI’iTU*RE CONTENT R PERMZ D\IFOR}MTTON
INITIAL WET WEIGHT (g):_20 /. IS . CELL PRESSURE(psi):
FINAL WET WEIGHT (g): ’3*‘5 2 Lk . FORE PRESSURE(psi):
FINAL DRY WEIGHT (3): Zo% a0 > BACK PRESSURE (psi):
o INTTIAL MOISTURE (Fjm————pu” (4.6 G ] HEAD,h (psi) 2 70.34;__J40, .8
| FINAL MOISTURE (%): ~L 7 TEMPERATURE (°F) _ :
PAN NAME: m_gglﬁ L4 VISCOSITY CORRECTION(R,): N
) PERMEANT LIQUID USED:
v BURET CORRECTION FACTOR(C):
%BLE GF }BYQRAULIC CC)NDUC‘HW’IY
DATE ~ " TIME ELASEEQ TIME () READING | FLOW (CO)
END START END m SECONDS START END k&
(pz0Z |10z W Tnkn  |z88(9g2lmoles 19415 3010
(a2 [0:15% 45 2300 |zzel g L3 ek one®
s o 1y . o s . e A W
' 10:5% [LF1] 15 IR0 J 1 4bL |3 CEBZT) TR
# M 7 “D.."\ ot o "w;'ﬁ.’:: L % w‘
et |45 54 %}gm ) 1493 5415522 g7 | 220070
Yy » § ‘ " @.——»}\ o
|| 45 [ 2,03 14 R N A N e I
PGS | 204 1% A ﬁmﬁ‘fr ) $T4 |22z 52 1T e 2. 4 [exi0~

S %fxm
JOTALS | Qe VB
~OEFFICIENT OF PERMEABILITY, k=0 =

x Rax C
+

L
e O N

TVA-00008365
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CONSTANT HEAD PERMEABILITY TEST

(ASTM D5084)

jor NAME:_TNB Yoeston - Bropsed 7 TECHNICIAN: A7

JOB NO.:_3043 - 52 |03 Bormas Ao k DATE. ¥ /31/ 05 ‘
- BORING NO.._OT -3 :
DEPTH: 27— 107 CHECKED BY: )c:L
SAMPLE: Bulll CELL NO.: A
D_.S{:mmow Eris -FOR 22 ;‘*’T?‘Ta ~ ‘k) SYSTEM MO 5

M&M:F‘LE WORMHQN gc:ww Comppetioy

WEIGHT TUBE & S0IL {g):

TUBE LENGTH:

O

WEIGHT TUBE (g): TUBE DIAMETER: {;fc":f}
WEIGHT SOIL (g): SOIL LENGTH(L): /2555 (m)A.a0 % (cm)
'VOLUME SOIL {ex fi):, SOIL DIAMETER:_Z 2210 (i) L3IR___ ()
. DRY UNIT WEIGHT .(pef): AREA(A): ' (inY) 4700 e
WET UNIT WEIGHT (peh: ————
. ﬂ{OI‘STURE CONTENT - PERM WORMJRTION/
INITIAL WET WEIGHT (g): 57990 . CELL PRESSURE(psi):_
FINAL WET WEIGHT (g): 2 b ~FORE PRESSURE(psi):

BACK PRESSURE (psi):

HEAD h(psi) x 70.34:__J40.,8

FINAL DRY WEIGHT (g): 209 (. p
INITIAL MOISTURE (%) e e/ 2.2 5%
FINAL MOISTURE (%): N TEMPERATURE (°F):

PAN NAME:__ nN#J

PERMEANT ‘LIQUID USED:

VISCOSITY CORRECTION(R,):

BURET CORRECTION FACTOR(C):

%BLE OF HYDRAULIC CONDUCTIVTTY
DATE i TIME ELASPED TIME (<) READING FLOW (CC)
START END | START END MINUTES | SECONDS | START | END
U Ty 1749 | 27 oo |eso|ise] it g ia]zimo
| %49 0: o3 14 040 1.8 [zedl s 5 | zanet
003 10410 1 470 (155|240 142 Lo | 2200
BN 102 15 boo W33l olizb i ™

Apmaar o SIETN

TOTALS

~OEFFICIENT OF ‘ﬁu@“ *:813:'*&

TVA-00008367



MACTEC

CON STANT HEAD PERMEABILITY TEST

(ASTM D5084)

Jos NaMzE TNA Hm;}s{'cw ?man;&[ i Stack ~ TECHNICIAN: J ‘ {ii

JOB NO.._3043-052030 T Bl Aoy DATE__9 /71705
- BORING NO.:_OT-% f
DEPTH: 3~ =107 CHECKED BY: Ak
saMPLE:__Bulll ]  — CELL NO.: 7R
DESCRIFTION:_RMS - 95@ z:i': A SYSTEM NO.:__ (5,
AMPLE INFORMATION ~ (Aeiac compacion
WEIGHT TUBE & SOIL (g): TUBE LENGTH: (in) : (cmy |
WEIGHT TUELE(;}E}: TUBE DIAMETER: (i) e
WEIGHT SOIL (g): SOIL LENGTHOL) 27085 T 5
VOLUME SOIL (cu ft): SOIL DIAMETER: S\‘%’&, {{m)%f%%“ (m:i
DRY UNIT WEIGHT (pcf): AREA(A): (in') 42,04 (co
WET L?Nn W”-’IGH’E’ (peh): .
,«f QISTURE CONTENT P & P 'RM II“»IF ON
! INTTIAL WET WEIGHT (g):__ 7015/ . CELL PRESSURE(psi):
> _ FINAL WET WEIGHT (g):____4\7 . ')t -FORE PRESSURE(psi):
' FINAL DRY WEIGHT (g) 22(6.50 BACK PRESSURE (psi): ’
o INTTIAL MOISTURE (%r—\—_—:@ HEAD,h (psi) x 70.34;__J40. .8
‘ ~ FINAL MOISTU i{m: L TEMPERATURE (%F):
: PAN NAME: VISCOSITY CORRECTION(R,):

PEEMEANT LIQUID USED:
BURET CORRECTION FACTOR(C):

kBLE OF HYDRAUL’IC CONDUC[ VI ft’
| DATE : TIME ELASPED TIME (+) READING FLOW (CO)
] END START END MIMNUTES SECOMNDS START END
" i, § — % E
8- J004 Lol g
o o | -~
e liz:o4 L2 *“«:—» 3.0) 208 %55 2o 1| 24 02N 2405
- - . =
1704 1254 70 ?wfi’? ) 2134 2b 6l 326 V.5 {2z lb 1
o 2 o T J ¥ » i - ’:’r_& 23 =
12254 / 659 35 ¢ iw‘) 2bb | s 21 5o T 2T
N . e B "’2{” — - - e ;?f k - =
/.09 [i 54 25 {UDGV} Zne Imala 1 12805 2 ;zﬁﬁ?
TOTALS
EFFICIENT OF PERMEABIOTIY, k=0x L xR.xC
: o Ry AN

TVA-00008368



o B | . : p e
CON STAN T HEAD PERMEABILITY 'EST
(ASTM D5084)
108 NaME_ TNA Kmasffm Pn—l;omexx" GoYpsom Stack  TECHNICIAN: ) £
JOE NO.:_3043 - c::ks'“-» 1ORE Borma Arrg DATE:. X /31/ 05’
BORING NO.._OTY ~ 9 AT
DEPTH:___ 2 =107 CHECKED BY: ¢ R
saMPLE__BullC . 3 - CELL NO.:.J
DESCRIPTION: M 1S - Dom! =07 ~ Y92 %, SYSTEM NO.: ] %
DN e 2 e 1 50 1 O --n'-l!---i.- upspatwﬁﬁhta’u-uuui-nanunim-g-nhn--nnnuml«mcnn'.n.gg
SAMPLE INFORMATION C ex i Conpastioy ) e
WEIGHT TUBE & SOIL (g): TUBE LENGTH: (@=5% ) em
s WEIGHT TUBE (g): : TUBE DIAMETER: %-* = o)
WEIGHT SOIL (g): SOIL LENGTH(L):_/. 79£5 —) 2.0 b (e
VOLUME SOIL (cu fi): SOIL DIAMETER: 2.8F3% EZA (e
- DRY UNIT WEIGHT (pcf): AREA(A): iy We R (cm;\
) T UNIT WEIGHT zftzs:f) ’

i *IOTSTURE CQNTENT PERM WDPMWON

INITIAL WET WEIGHT (g):____3¥ .29 _CELL PRESSURE(gsi):
FINAL WET WEIGHT (g):____ 29 3.5= ; - FORE PRESSURE(psi):
FINAL DRY WEIGHT (g) DR By BACK PRESSURE (psi):
INITIAL MOISTURE (%): b 25.(e% HEAD (psD) 2 7034:__J40. L]
FINAL MOISTURE (%) e, TEMPERATURE (°F):_ 3 °F
PAN NAME:___ S5 VISCOSITY CORRECTION(R.):
PERMEANT LIQUID USED:
- BURET CORRECTION FACTOR(C);
»%BLE DF HY’DPAU’LIC CQNDUC‘I'! Vl'l"‘f
. DATE TIME ELASPED TIME (+) READING FLOW (CC)
END START END MINUTES | SECONDS
705 | 9:4¢ 4% ;3,%:? g
- i y W -
00l 054 a4 1 igm
10154 LU 4o 4y (T
e . —_— -t f?'ﬂ‘—"-\“""
Ao [1us 57 1da20)

2.7) 5 dyey (a3

- | (0. ek 190

N ~k v T
. 7 - Y
TOTALS \ f =0\ ~ ,‘ | L ‘fmﬂZ
COEFFICIENT OF PERMEABILITY, k=0 xLx R.x C g -7 } ""””
C e 2-11¥(o

TVA-00008369



MACTEC
CONSTANT HEAD PERMEABILITY TEST

(ASTM D5084)
JOB NAME: T\m Rmfsfom Pmﬂ;;ﬁl_@&msmkﬂ TECHNICIAN: J &

JOB NO.:_3043 — O5% 1030 Bormw Arre patE & /51 @5
BORING NO.:_ OT —5 r
DEPTH: 5 =107 CHECKED BY: M)A»
SAMPLE: ‘E%u | i o > CELL NO.:_f
DESCRIPTION: e T ] £ 959% SYSTEM NO.: €.

——————
36 3 0 ‘ﬁ:'mliiwmﬁﬁnniiiillﬁ*‘ﬁt;‘-i*i‘himm-i&;qa--.‘.-‘

Ly - - N Myu-v
SAMPLE INFORMATION AT Coonpi-Tire; v
WEIGHT TUBE & SOIL (g): TUEBE LENGTL- i e
~ ;}Eggg ;gr%: (333 TUBE DIAMETER: _ (in)_ (e
VOLUME SOIL {g'c{; R): SOIL LENGTH(L): 20708 (0)2.29%  (cm)
iy = ; { E SOIL DIAMETER:. 2 g‘“ﬁ;’}:”? (in) 7.l (cm)
DRY UNIT WEIGHT (I’ECQ: F«RE-’S«’::R): “n }6‘ Tl Dl {cm;

WET UNIT WEIGHT (pci):

L 0 S A 0 W

¥

Ly MM”IHWMhln"l“"ﬁ‘ﬂﬂhﬁlmlﬁml-I

HQISTURE CONTENT PERM WGR]MTION

INITIAL WET WEIGHT (g:____411.37] CELL PRESSURE(psi):,
FINAL WET WEIGHT (g): LH1-7% - FORE PRESSURE(psi):
FINAL DRY WEIGHT (g): 220t BACK PRESSURE (psi):
INITIAL MOISTURE (%): > 2G.% HEAD b (psi) x 70.34:__J4-0.[.§
FINAL MOISTURE (%): - TEMPERATURE (°F): Z o
PAN NAME: N BLLACE VISCOSITY CORRECTION(Ry):_ &2 -3/
PERMEANT LIQUID USED: Hao
BURET CORRECTION FACTOR(C):__ {-C©
'ABLE OF HYDRAULIC CONDUCTIVITY
DATE : TIME ELASPED TIME (+) READING FLOW (CC)
START END | START END MINUTES | SECONDS | START END
) 5 3 7 ) ry P 4 1 ? “}
9-] 2:09 _19'4¢ %9 2340 Beo (150 124.) {663 1) [ 30ne
qiag  Linod b U0 24 Dbt 1250 (e o] S 435007
jois Lipug 15 | 900 [nlibbiza gl [2a0!
s Lo 2T | mzo leoz s |z Al L8 e
. [0t5] .09 1 177020 Yezalanlaglige 1B 4 e
F 29 1109 50 | 1500 ) |70 lig.4|zio|\22 D3m0
\ 2109 123 72 1L um N zio |92z My (@\fﬁmﬁ
L) \"”“;N‘ g b ‘f‘-‘\ T
[Z0%e R0 WA 1% (2Tl “\ o4 |1a.7]19.5 |22l 135067
e "«/
TOTALS z5
e

-+~ OEFFICIENT OF PERN

TVA-00008370



 MACTEC

CONSTAN I HEAD PERI\/IEABH.JITY TEST

108 ﬁ&‘dm TNVA Rmr“s*énw brposed

(ASTM D5084)

A“GX&QM

SAMPLE INFORMATION

WEIGHT TUBE & SOIL (g):
WEIGHT TUBE (g):
WEIGHT !
VOLUME SOIL {cu &)
DRY UNIT WEIGHT (pch:
WET UNIT WtﬂGr{T {pci):

i

AOISTURE CONTENT

TECHNICIAN: < C v
/3l o5

CHECKED BY: /w}'g.‘_

i
i

L] 'lﬂ--'lﬂnll'-—’ﬂﬂ’-

INITIAL WET WEIGHT (g):
ET WEIGHT (@):
FINAL DRY WEIGHT (@)
INITIAL MOISTURE (%):
FINAL MOISTU
PAN NAME:

FINAL

JOB NO.:__3043 — OI5% N3 Borvnes Acsy DATE:

BORING NO.:_QOT— 4

DEPTH: 4 =107

SAMPLE: Byl / CELL NO.:

DESCRIPTION:_EMS - T/} 4.8 = fé?%? SYSTE
th-t.—-q;cmp%ﬂw)

g

W NO:

*ﬁlm

TUBE LENGTH:

S TR R )

TUBE DIAMETER:

SOIL LENGTH(L):_Z .«
S0OIL DIAMETER:
ﬁREﬂ(A)

S o S 0 T o

(em)
I s5 (i) 5,2 %,
EVEIS (in) 7. 333 {(cm)
(it 2w
LR T 8

PERM WOR&V&ATION

ﬂl%{’b DB TN

R ?\_f 177 ]an 1]

CELL PRESSURE(psi):
: FWRE PRESSURE(psi):
BACK PRESSURE (psi):
HEADh (psi) = 70.34;
TEMPERATURE (°F):
VISCOSITY CORRECTION(R):
PERMEANT LIQUID USED:
BUR:I‘ CORRECTION rACTGR(C‘}

140, .8

ABLE OF HY’DRA[EIC C@NDUCTTVTTY

LR b L

o :
IJATE , ELASPED TIME () READING FLOW (CT)
END START END MINUTES | SECQNDS START
72y 37 /42185 4o
QY 2 (G,7 |z 2160
LY je8 ied |2
7 H .. »h:},, o
1z Z a1 mg]so s, N2 V‘?'
127 Z d7z00 |rdug ez 3 [roxe®
VI B 7 oy now o =
AN P £/ f@(ﬁ 23079 Vi 1.9 ovies™
Y RD! ‘L2 7 iu"“ﬁ W 194 las (151 o007
" R
TOTALS 150 J |
_COEFFICIENT OF PERMEABILITY, k=0xzL xR-xC N N T
hx A% % E 140650 ALY

TVA-00008371

(cm)
(tm)

{om)



' MACTEC
CONSTANT HEAD PERMEABILITY TEST
(ASTM D5084)
- JoB NAME: VA RmﬁS’t"ﬂw Pmamgz! CaYps Stz TECHNICIAN: JC
o ereciemocmioo TRLTET el mives
?@é";g ‘gLﬁC Lo CHECKED BY:._J4

ESCRIPTION: .M S ~ 5;“5;%

e CELL-NO.: =) ,
(Y . 2p SYSTEM NO.: 1%

W,.-uy-a.a-""'tg'nn-ih--ﬁnhuwn:mnnmﬂ‘-hu---&h-n-;g
el
SAMPLE INFORMATION G T
WEIGHT TUBE & SOIL (g): TUBE LENGTH: (in) (e
STEUT TURE (8- i ) {em)
WEIGHT TUSE (g) TUBE DIAMETER: (in) il
V::_IGWWSOIL (@) SOIL LENGTH(L} 285 (05373 ey
VOLUME SOIL (cu F): SOIL DIAMETER: 2322 (2223 (o
DRY UNIT WEIGHT {pcf): AREA(AY: (et A2 .12 (em
WET UNIT W’IGm (pef): = (oY
fI OISTURE CONTENT PEPM WORNLATION
INTTIAL WET WEIGHT (&) 0. 50 | CELL PRESSURE(psi):
. FINAL WET WEIGHT (g)-___ 4 32. 17 - FORE PRESSURE(psi):
FINAL DRY WEIGHT (g); 2420 d BACK PRESSURE (psi);
INITIAL MOISTURE (%) P [ 7] o HEAD,h (psi) x 70.34:__}140.[,§
FINAL MOISTURE (%); S————"  TEMPERATURE (°F):
PAN NAME: VISCOSITY CORRECTION(R,):
PERMEANT LIQUID USED:
_ | BURET CORRECTION FACTOR():

'ABLE OF HY'DRAT_H,IC CONDUCTIVITY

ELASPED TIME (+)

DATE TIME READING FLOW (CO)
START END START END MINUTES | SECONDS | START END
o ; v % “:ﬂ"j ALY Y / o
9- 918 24 3L i (0%0 27\ 4] 46 114219 |6L. 20107
Gt 7-39 179 : It
4.5 lo o2
f{’!{”;‘z bpps i
g Lo
loiss Hing \Z (720N %6 170 [2.0fa0) s 700"
t % A |

JOTALS

“OEFFICIENT OF PERMEABILITY,

k=0=1 xR. xC @
hx A,ﬁ % u:»i =3

TVA-00008372



"MACTEC

CONSTANT HEAD PERMEABEITY TEST

(ASTM D5084)

JOB NAME:_—TVa =Yg st - PrePenp 2y

JAMPLE INFORMATION

WEIGHT TUBE & SOIL (g}
WEIGHT TUBE (g):
WEIGHT SOIL {z):
VOLUME SOIL (cu f):
DRY UNIT WEIGHT (pch):
WET UNIT WEIGHT (pef):

0 0 O D 0 0 M O e

_AOISTURE CONTENT

LY
TECHMICIAN: =) C.

@mm mmwm)

INTTIAL WET WEIGHT (gh
FINAL WET WEIGHT (g}
FINAL DRY WEIGHT (g):

FINAL MOISTURE (%):

JOB NO.:__DZed®. 95~ (oo ; ] TE: | @
BORING NO..____ T - .4,, i PO
DEPTH: o CHECKED BY: . M
SAMPLE: E!QL-M_ - CELLNO.:___ 2
DESCRIPTION: RAS — ."’TC@R& ( G0.0% ) sysTeEM NO..__ #1i%

TUBE LENGTH:

W o R R

/ {in} _{emy)
TUBE DIAMETER: firi) {em)
ZOIL LE\{G&IE‘EI’L’}‘ 2_,53753 _{i Sevi. i;y;}
SOIL DIAMETER: 2.8735 _ (in) Foy-12
AREA{A): ('L -9 — {tn'g
Iii*li\‘ﬁiiiﬁﬁﬁu.ﬂt‘."aw!ﬂﬂﬁaﬂlﬂﬁﬁ Lf'f ﬁlf
3¢y.6s PERM BEFORMATION 59
~CELL PRESSURE(psi):
0l I - FORE PRESSURE(psi): s52
320.D6 BACK PRESSURE (psi): 59
INITIAL MOISTURE (%) e Bod” [9 00, 5&_ HEAD.h (psi) x 70.34: (Y40.h
TEMPERATURE (°F): TIE
\W/ote pOE VISCOSITY CORRECTION(R.): o934

PAN NAME:

L

PERME:

T LIQUID USED: :
BUREI' PORR_C”‘IDN z-ACTDE{(C) Q

H&

'ABLE OF HY’DRAULIC CO]‘HDUCTZWIW

------

wEEEY

E

s

DATE TME | ELASPED TIME (+) READING FLOW (CC)
START _END START END - | MINUTES | SECONDS | START END E:a,! ko
1-5 7-5 Yronfro | iy % S g@ﬂz,) .9 | F4 (% .1 qla Yowie™®
9-5 -5 s | Yrzy P (o (W le.g | 7.3]|93 | bWl 370
9-5 | 9-s | w2xM| 435%™ 3 0 ) 2] 37 e R e we®
3. & 85 4 | dryy ¢ (300 | 12|9.0 |22, | 10979 Y40
TOTALS , = 1Bl
.~OEFFICIENT OF PERMEABILITY, k=0 x L x R Ca 5 29z (5150 _
‘ RYA® = e veded (HHH

TVA-00008373



jy

CON STANT HEAD PERMEABH_ITY TEST

(ASTM D5084)

- 108 NaME. TVA limasnfnm Frposed Gupsom sner  TEcacian. . O
JOB NO.:_3043 - OS2 joaey [ B Ay DATE.__ & /% ] 05
BORING NO.._ OV -4

DEPTH: = =107 CHECKED BY:_ L/M

S saMmpLE: Bulle CELLNO: = ©

DESCRIPTION: _EMSE-G5&) 19 o AS.© '2?7 SYSTEM NO.; 5

AMPLE INFORMATION et Campactin) |
WEIGHT TUBE & SOIL (g): TUBE LENGTH: (in) (emi
WEIGHT TUBE (g): TUBE DIAMETER: (in) {eo)
WEIGHT SOIL (g): SOIL LENGTH(L):__/.7%00__ (im 5,055 (cm)
“VOLUME SOIL (ex f): SOIL DIAMETER;_Z.%662 (i 728 (om
"DRY UNIT WEIGHT (pch): AREA(A): (i) 4\ bd (ery
WET UNIT WEIGHT (pc): ‘
e e, T R - i p—

N O O

/f OIS CONTENT PERM WOR}«LATION

r INITIAL WET WEIGHT (g):__ 404 IS . CELL PRESSURE(psi):
FINAL WET WEIGHT (g):__£19. 5[ - FORE PRESSURE(psi):
" FINAL DRY WEIGHT (g 356,51 BACK PRESSURE (psi):
INITIAL MOISTURE (%): = 19.67% HEAD h (psi) x 70.3d:__J40..&
FINAL MOISTURE (%): : v TEMPERATURE (°F):
PAN NAME: B3 VISCOSITY CORRECTION(R,):

PERMEANT LIQUID USED:

" BURET CORRECTION FACT OR(Cy:
) ELASPED TIME (<) BREADING FLOW {(CCy
START END START | END MINUTES | SECONDS | START END - v ’
e 9430 |5 | za | wdo lielsy |ei]gs bolliwo®
@54 | s b G lealss bz ) e
Jpen 1907 7 G2y |ne gy liogles [3) 5o
Loty L104g 7 (9o lng]95 193 oo [o)in Xl
j0:51 | J1iog A TEN 6] 3.5 heols s ) 1x07°
_ 154

TOTALS / t="7 40
p-OEFFICIENT OF PERMEABILITY, k=0 xLxRB-xC 4.1 , %
B A TAN Y

TVA-00008374



"MACTEC

CONSTANT HEAD PERMEABILITY TEST

(ASTM D5084)

JOB NAME: ‘
= LR

; .._.Hmcum A

JOE NO.:__3043 -~ Bormas Arrg E: %
o BORING NO.._QT= 4 ' DATE LiLos
, DEPTH: & =107 CHECKED BY: I
SAMPLE: __ BullC CELLNO..___ 4 >
DESCRIFTION: £MS -9/ 27 5 / Qe.9 99 SYSTEM NO.. <

“‘mun.-:m;:nwu!;”xnﬁﬁn--u-mn.unn-inﬂnam---slmn-ng;-m.- L ——

- IAMPLE INFORMATION
WEIGHT TUBE & SOIL (g):

CEL E SRR X E Tttt L B St kR n;-Jun, e

C b Cruail eamprentem

"

TUEE LENGTH:

s

WEIGHT TUBE (g}

WEIGHT SOIL (g}

VOLUME SOIL {cu f1):

DRY UNIT WEIGHT (pei)

: (in) (cm)
TUBE DIAMETER: {im__ {zm)
SOIL LENGTH(L):_L7240 (in)2 0=% (e
SOIL DIAMETER:_Z.g7o5 (i A3%7 (cm)
ARZA(A): (i) 4 Z: 54 (cny

ET UNIT WEIGHT (ped:

T T TR R T e e o

_AOISTURE CONTENT

R R Sl T e i 3

PERM WFORMAT]’QN

INITIAL WET WEIGHT (g): 299, « CELL PRESSURE(psi):,
FINAL WET WEIGHT (g): 405.29 - FORE PRESSURE(psi):
FINAL DRY WEIGHT (g): 324,43 BACK PRESSURE (psi):__
INITIAL MOISTURE { %y Sk 22.77 9, HEAD.h (psi) % 70.3¢:_ JAO. L& |
FINAL MOISTURE (%): TEMPERATURE (°F):
PAN NAME: VISCOSITY CORRECTION(R):
- PERMEANT LIQUID USED:
BURET CORRECTION FACTOR(C):
‘ALBLE OT HY’DR&[HJIC CONDUCTIV l’i'Y’
DATE TIME ELASPED TIME (+) READING FLOW (CC)
START END START END MINUTES | SECONDS | START END
- L 5 s ) ey = ] ”'}
. lo-9] [0:57 i) 3CY ) 220 Lus(2gy |z P15 A 4210
s - , . I P Py
[0157 44 {f_%;”}y 2926 2.0 715 [2ey3) A 4o
iee l1zeey | (2D |7p40 |za] 56 lezol34sl3) 5 DL
X - 5 o f’ e " . 3 By}
12129 |05 f‘f Nnon  lae|2es 1250 733 VN A0
7 — 1
TOTALS =)0V g Q= ,53{‘:&
. OEFFICTENT OF PERMEABILITY, k=0 x L x R.x C “
XoBRY

TVA-00008375



MACTEC

CONSTANT HEAD PERME ABILITY TEST

(ASTM D5084)
JOB NAME: T\!Pﬁ Kmr*sﬁow Pﬂ’“")ﬂﬁ_“@:[ GYpsm Stack.  TECHNICIAN: s
JOB NO.:_3043 - O5% |03 () Bormw Ao DATE:__ ¥ /35/] 05
iy BC‘RING !“f{} {.}T"’" )
DEPTH: 47 =107 HECKED BY: ~ A

\&m . l-iw‘bbn_-ﬁhnu‘su.--tﬂn ‘Ilﬂiihﬂu.h-niﬂnh-.‘\

SAMPLE INFORMATION MCTUBL.: Comn paectiter”

SAMPLE: Bulll ‘ CELL NO.:_* ]
DESCRIPTION:_B.MS-9E&r 72, & /’”@ SYSTEM NO.: o

0 e o O e
] -

WEIGHET TUBE & SOIL (g): TUEE LENGTHE: (i) femr
WEIGHT TUBE (g): TUBE DIAMETER: (in)__ e
WEIGHT SOIL (g): SOIL LENGTH(L): Z.0768 (in) 5275 (cm)
VOLUME SOIL (eu fr): SOIL DIAMETER: 2 ?mﬂ; fmw,% 4 qem
- DRY UNIT WEIGHT (pci): AREA(A): (it) ALA3  (eny

. WET UNIT WEIGET (pci):

N ) 0 0 0 O 0 0 e -

AOISTURE CONTENT . PERM INFORMATION

T

INITIAL WET WEIGHT (g): 421 0% 'CELL PRESSURE(psi);

FINAL WET WEIGHT (g} 427,71 . FORE PRES SSURE(psi):

FINAL DRY WEIGHT (g): Y2 09 N BACK PRESSURE (psi):
INITIAL MOISTURE (%)— o 2.2 ] 5, ) HEAD,h (psi) x 70.34:__ )40, .8
| FINAL MOISTURE (%): M TEMPERATURE (°F):

PAN NAME: LTI VISCOSITY CORRECTION(R,):

PERMEANT LIQUID USED:
BURET CORRECTION FACTOR(C):

nﬂul-lnniﬂulnn-—--

'ABLE OF HY”DRAULIC CONDUC] IVITY
DATE : TIME ELASPED TIME (+) ~ ~READING | FLOW(CO
START END | START END MINUTES | SECONDS ﬁ’mﬁ (Ut M) a| k
L7 7:52 |05, 4 ’W‘fm 7741386000 v"*‘.;?,"l.x”“,’@ Llxly e
Lok [ia 47 2 %‘fgc)) 2200352 25351903 | Lenot
W L ‘ - c A - e N a6
11545 | G 79 41407 12951379 eg1]274 18 Mm@%
for 11033 %) 1860 [297]574 2991 222072\ 2anp?
- R
TOTALS t= (27, a1 o= 1.3Y
>l W
COEFFICIENT OF PERMEABILITY, k=0 x L xR.xC @ /Szasjlesil 5 '; m__g\j/
ht A % Z “W

TVA-00008376



108 NAME: T kv steny) ~ BA

JOB NO.: Sod D05 1050
BORING NO.: T -
DEFPTH: Mgl

SAMPLE: Bu/k _
DESCRIPTION: EmS = 9@ Z2o0.6 Y,
u;g‘vllﬂiilﬂl‘u'lhi'!'I‘Il'ﬂ&‘-‘tﬂ*"“.-‘lbli.-'ﬂltlfilﬂhxHiﬁ&g

' JAMPLE INFORMATION

WEIGHT TUBE & SOIL (g):

m*uaaunlinntﬁ-nﬁﬂ!ttﬂi'ﬁ-ia‘aah.-‘ﬁa

| MACTEC

CON STANT HEAD PERMEABILITY TEST

(ASTM D5084)

TECHNICIAN: *5'4”574/ A /C

DATE: Y-z~

CHECKED BY: M-
CELL NO. 2 2.
SYSTEM NO.: )4

WEIGHT TUBE (g):

WEIGHT SOIL (g):

YOLUME SOIL (cu f1):

DRY UNIT WEIGHT (pef):

WET UNIT WEIGHT (pci):

TUBE LENGTH: {in) (em)
TUBE DIAMETER: (in)__

SOIL LENGTH(L): _Z 006 (in&.075 ¥ ()
SOIL DIAMETER:_Z 88 % (i) 7.33L." (cry
AREA(S) (i )Mdcm)

0 R S T 00 0 mnmnmmhmaumwmmmmwmwnmuwninnumnnmmm-tqu.u*a---.*--nun-u.-i-umu

AOISTURE CONTENT

PERM WGRMATION

INITIAL WET WEIGHT (g):__ 41l. (4 -CELL PRESSURE(psi):
FINAL WET WEIGHT (g): £29. 77 ' FORE PRESSURE(psi):
FINAL DRY WEIGHT (g): g2 BACK PRESSURE (psi):
INITIAL MOISTURE (%): ,;Zf’ 1.3 HEADh (psi) x 70.34:__ JAO. %
FINAL MOISTURE (%): 24.3 TEMPERATURE (°F): 7%°F
PAN NAME:_FF VISCOSITY CORRECTION(R,): .93/
PERMEANT LIQUID USED: o 0. distilied
, BURET CORRECTION FACTOR(C):__/.(D
- &BLE Ol" HYDRAULIC CONDUCI IVITY
DATE ) TRAE ELASPED TIME (+) READING FLOW (CO)
START END START END MINUTES | SECONDS.| START END | Q { K
9- - 713 ). \ (720L0) | 130 | 7. oA\
-15 9-15 I |4 2 | 72L0) 130 | 7.3 |2.L1S2 0.4 t
9.5 | 91 4 1]):45 3l I([86g) |Z.b|182]. 2 [20b}Z4] WM%
95|95 |)1:4g |2 1 ALy 3% |2.9 7.3 |94 155 [1xe
95 |9 2:59 | 20k L] 2020723 |9+ |26 1149153 | Line®
W"ﬁ
TOTALS (17400 )
e ———

PERMEABILITY, k=Q xL xR.x C
hx A¥ <

w-OEFFICIENT OF

& (00079287) =

Q

¥
B

TVA-00008377



