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Subject: Report of Geotechnical Exploration
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TVA Kingston Fossil Plant
Kingston, Tennessee
MACTEC Project 3043051021.01

Dear Mr. Purkey:

•
We at MACTEC Engineering and Consulting, Inc., (MACTEC) are pleased to submit this Report
of Geotechnical Exploration for your project. Our services, as authorized through rAO No.
MAC-0717-00075 were provided in general accordance with our proposal number
Prop05Knox/132 dated Apri125, 2005.

This report reviews the information provided to us, discusses the site and subsurface conditions,
and presents the results ofour field and laboratory testing for the materials at the proposed gypsum
disposal area. The Appendices contain a brief description of the Field Exploratory Procedures, a
Key Sheet and Test Boring Records, Monitoring Well Installation Logs, Cone Penetrometer Test
Results, the Laboratory Test Procedures, and the Laboratory Test Results. At the time of report
fmalization the results of the laboratory triaxial strength testing were not completed. MACTEC
will issue the results ofthe triaxial testing in a separate letter report upon completion.

We anticipate further dialog and interaction with the designers as the design proceeds and will be
happy to provide any additional information or interpretation of the data presented 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.
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MACTEC was selected by the Tennessee Valley Authority (TVA) to perform a geotechnical
exploration for the proposed Gypsum Disposal Area at the Kingston Fossil Plant in Kingston,
Tennessee. The objectives of our exploration were to determine general subsurface conditions, to
obtain data to evaluate the engineering characteristics of the on-site soils, and to install monito$g
wells.
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EXECUTIVE SUMMARY
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•

•

The exploration consisted of drilling 26 soil test borings, 7 offset geotechnical borings, installing
13 monitoring wells, and, performing cone penetrometer testing (CPT) at 10 locations. Bedrock
was cored in 14 of the test borings. The major findings of our geotechnical exploration are as
follows:

• The test borings drilled in the proposed Gypsum Disposal Area typically
encountered fill, alluvium, and residuum soils. The bedrock encountered in
the test borings typically was composed of light brownish gray to medium
gray dolomite. A summary of the subsurface conditions are presented in
Section 6.0.

• Ground- water measurements were performed in all test borings at the time
of drilling. Ground·water measurements were also conducted in the test
borings at least 24 hours after completion of drilling. Long-term
measurements for the presence or absence of ground water were not
obtained during this exploration. Table 3 presents the ground-water data
obtained during the exploration.

• Thirteen monitoring wells were installed to total depths ranging from
about 35.4 feet (MW-77A) to 104.2 feet (MW44B). Four monitoring
wells were installed in bedrock (i.e. bedrock wells or "B" wells) and nine
monitoring wells were installed within the overburden soils and upper 1.5
to 5 feet of bedrock (i.e. overburden / epikarst wells or "A" wells). Each
well consisted of a 2-inch diameter, schedule 40 PVC pipe with double·
density, O.OIO-inch, slotted screen. A summary of the monitoring well
installation is given in Section 7.0. The Monitoring Well Installation Logs
are presented in Appendix C.

• Cone penetrometer test soundings were performed at 10 selected locations.
The results of the cone penetrometer testing are presented in Appendix D.

• Laboratory tests were performed on selected bulk and undisturbed
samples. A summary of the tests performed and the test results is
presented in Section 9. The test results are presented in Appendix E.

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.

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

performed for the Proposed Gypsum Disposal Area at the TVA Kingston Fossil Plant. Our

services were authorized by Mr. Ron Purkey ofTVA.

•
Proposed Gypsum Disposal Area, TVA Kingston Fossil Plant
MACTEC Project 3043051021.0/

1.0 INTRODUCTION

October /0, 2005

•

•

2.0 OBJECTIVES OF EXPLORATION

The objectives of our exploration were to determine general subsurface conditions, to obtain data

for use by others to evaluate the engineering characteristics of the on-site soils, and to install

monitoring wells. 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.

3.0 SCOPE OF EXPLORATION

The scope of our exploration was based on our proposal number Prop05Knox/132 dated

April 25, 2005, and the geotechnical scope of work outlined in the project's scope of work

prepared by Parsons E&C. It includes the following:

• Reconnaissance ofthe immediate site.

• Drilling 26 soil test borings which ranged in depth from about 12.5 feet
(NB-24) to 104.2 feet (NB-44). Bedrock was cored about 2 feet (NB­
73W) to 60 feet (NB-44) in 14 of the borings.

• Drilling 7 offset geotechnical borings to obtain additional undisturbed
samples

• Installing 13 monitoring wells (4 bedrock wells designated as "'B" wells
and 9 overburden I epikarst wells designated as "A" wells) to total depths
ranging from about 35.4 feet (MW-77A) to 104.2 feet (MW-44B).

• Performing cone penetrometer testing (CPT) at 10 locations

• Conducting laboratory testing on bulk and undisturbed samples from the
on-site soils.

• Preparing a geotechnical report summarizing the field and laboratory test
results

1
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The drilling and sampling were performed in general accordance with ASTM procedures included in.

Appendix A. The drilling was performed during the period from April 29 to June 6, 2005. The

equipment used consisted ofa CME Model 550 ATV (all-terrain-vehicle) mounted drill rig equipped

with a manual hammer, a CME Model 55 ATV mounted drill rig equipped with a manual hammer.

and a CME Model 75 truck-mounted drill rig equipped with an automatic hammer.

•
Proposed Gypsum DisposalArea, TVA Kingston Fossil Plant
MACTEC Project 3043051021.01

October 10, 2005

•

•

Continuous standard penetration tests (SPTs) were performed in five of the test borings. In the

remaining test borings, the SPT sampling was performed at 5-foot vertical intervals. In addition to

the SPT samples, bulk and relatively undisturbed samples were obtained from selected test borings

for laboratory testing.

Ground-water levels were measured during drilling in each boring. Ground-water measurements

were also made in the borings at approximately 24 hours or later after the completion of the borings.

Thirteen monitoring wells were installed at selected boring locations. Four bedrock wells designated

as "BOO wells, and nine overburdenlepikarst wells designated as "A" wells were installed. The

monitoring well installation program was completed on June 14,2005.

Upon completion of drilling, the test borings were plugged and abandoned by backfilling the full

depth with cement grout.

The CPT soundings were performed on May 16 and 17, 2005. The CPT testing procedures are

presented in Appendix D. A track-mounted CPT rig with a 20-ton capacity electronic cone was

utilized to perform the testing. During the CPT testing, the cone is continuously pushed into the

ground and measurements are taken of the cone tip resistance, sleeve friction, and dynamic pore

pressure. Pore pressure dissipation testing was performed only once at some of the CPT locations to

estimate the depth to ground-water level. Upon completion of the CPT testing, each hole was

plugged and abandoned by backfilling the :full depth with grout.

All samples were transported to our .laboratories in Knoxville. Tennessee and Charlotte, North

Carolina. Parsons (pEe) selected the soil samples for laboratory testing. MACTEC received the

laboratory assignment from PEC on July OS, 2005. The testing program for this project consisted

of the following:

• 25 Plasticity Index (Atterberg Limits) Tests
• 25 Grain Size Distribution Tests

2
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• 29 Natural Moisture Content Tests
• 10 Standard Proctor Compaction Tests
• 16 Specific Gravity Tests
• 19 Unit Weight and Natural Moisture Content Tests for Undisturbed

Samples
• 10 Permeability Tests
• 4 One-Dimensional Consolidation Tests
• 2 Pinhole Tests

October 10. 2005

•

•

Subsurface conditions encountered in the borings are presented on the Test Boring Records in

Appendix B. The Monitoring Well Installation Logs are presented in Appendix C.' The results of

the CPT testing are ~esented in Appendix D. The laboratory testing results are presented in

AppendixE.

4.0 PROJECT INFORMATION AND SITE CONDmONS

Project information was provided to us by Mr. Daniel Smith with Parsons E&C in the form of a

Geotechnical Investigation Scope of Work and a proposed boring/CPT location plan. The site of

the proposed gypsum disposal area is located east of the Kingston Fossil Plant site. The ground

surface elevations varied'by as much as 110 feet (NB-24 to NB-22) in the areas explored. The

northern portion of the site is located within a wooded hillside. The remainder of the site is

covered with grass and some tree lines.

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 Tennessee,

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

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

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

3

TVA-000231 01



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.
•

ProposlJd Gypsum DisposalArea, TVA Kingston Fossil Plant
MACTEC Project 3043051021.01
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•

•

Dolostone and limestone, such as the- strata underlying this site, are of great geologic age and have

been subject to solution weathering for many years. Rainwater falling onto the surface and

percolating downward through the soil and into cracks and fissures gradually dissolves the rock,

producing insoluble impurities such as chert and clay. Since limestone and dolostone vary greatly

in their resistance to weathering, the soi1/bedrock contact may be extremely irregular. More

soluble bedrock develops a thicker soil cover and a more irregular bedrock surface, with pinnacles

and slots and less soluble bedrock usually develops. a thinner soil cover and a less irregular soil­

bedrock surface. Because of the geologic history of the area and the difference in weathering, it is

not uncommon to encounter rock at depths varying by as much as 50 feet in borings as close as 10

feet apart in some areas.

These large variations in bedrock depth are greatly enhanced by the presence of fractures, bedding

planes, and faults, which provide an increased opportunity for a greater influx ofpercolating water.

The weaknesses may form clay-filled cavities or enlarge into caves and may be connected by a

network of passageways. If a cave forms close to the bedrock surface, its roof may collapse and

the overlying soils may erode into the cave. Once the weight of the overlying soil exceeds the

soil's arching strength, the soil collapses and an open hole or depression may appear at the ground

surface. Such a feature is termed a sinkhole.

6.0 SUBSURFACE CONDITIONS

Subsurface conditions at the site of the proposed gypsum disposal area were explored with 26 soil

test borings and 10 CPT soundings. Seven offset geotechnical borings were drilled in conjunction

with the soil test borings in order to obtain additional undisturbed Shelby tube samples for

laboratory testing purposes. The locations for all the borings and CPT soundings were proposed by

Parsons E&C. The locations were established in the field by others. After drilling was completed,

the boring locations were surveyed by others and we were provided with the surveyed locations

and elevations ofall borings. Because of access restrictions, some of the borings were offset from

4

TVA-000231 02



the originally proposed location. Offset distances with bearing information were recorded in the

field and noted on the field logs.•
Proposed Gypsum DisposalArea, TVA Kingston FossilPlant
MACTECProject-3043051021.01

October 10,2005

•

•

Subsurface conditions encountered at each boring location are shown on the Soil Test Boring

Records in Appendix B. The Test Boring Records represent our interpretation of the subsurface

conditions, based on the field logs and visual examination of the samples by one of our

geotechnical engineers. The lines designating the interfaces between various strata on the Test

Boring Records represent the approximate interface locations.

-
The test borings performed at this site typically encountered fill, alluvial, and residual materials.

Fill soils are soils which have been transported to their current location by man. Alluvial soils are

soils that have been transported to their present location by running water. Residual soils are soils

that have developed from the in-place weathering of the underlying parent bedrock Bedrock was

cored in 14 of the test borings. A summary of the soil test boring depths is presented in Table 1.

Table 1

SolI Test Boring Summary

tion
on
t)

NB_2° 762.6 742.4 20.2 742.4

NB-10 768.1 725.6 72.9 695.2

NB-18 813.5 790.5 23.0 790.5

NB-21 757.0 49.9 ** 707.1 61.2 695.8

NB-21A* 757.0 NE NE 41.0 716.0

NB-22 742.1 38.5 703.6 48.5 693.6

NB-22A* 742.1 NE NE 21.0 721.1

NB-24 852.2 12.5 839.7 12.5 ' 839.7

NB-25 822.7 55.5 767.2 55.5 767.2

NB-35 744.8 20.4 724.4 31.5 713.3

NB-39 787.5 23.2 764.3 23.2 0764.3

NB-41 809.2 31.0 778.2 31.0 778.2

NB-44 742.7 44.2 698.5 104.2 638.5

NB-47 762.8 40.0 722.8 69.4 693.4

NB-47A* 762.9 NE NE 36.5 726.4

5
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Proposed Gypsum Disposal Area, TVA Kingston Fossil Plant October 10,2005
MACTEC Project 3043051021.01

•
Table 1

Soil Test Boring Summary

,:!-- II. '"j

Ground don
Boring Elevation 'n

Number msl(Feet t)

NB-59 758.3 34.0 724.3 34.0 724.3

NB-63 781.0 43.2 737.8 75.1 705.9

NB-63(A) 781.0 52.3 728.7 82.3 698.7

NB-65 768.5 38.4 730.1 38.5 730.0

NB-66 752.7 36.4 716.3 66.4 686.3

NB-73 747.5 40.0 707.5 40.0 707.5

NB-73(A) 747.5 NE NE 80.5 667.0

NB-73W 749.7 47.5 702.2 49.8 699.9

NB-74 752.1 44.0 708.1 75.8 676.3

NB-74A* 752.3 NE NE 27.0 725.3

NB-76 769.4 38.0 731.4 38.0 731.4

NB-77 749.3 32.3 717.0 64.5 684.8

NB-77A* 749.3 NE NE 26.0 723.3

• NB-81 762.6 30.5 732.1 61.1 701.5

NB-84 ' 761.2 49.2 712~0 59.2 702.0

NB-85 760.2 32.0 728.2 32.0 728.2

NB-85A* 760.6 NE NE 23.0 737.6

NB-85B* 761.1 31.0 730.1 31.0 730.1

NE - Not Encountered

* offset geotechnical borings drilled to obtain additional undisturbed Shelby tube samples

** Original location ofNB-21 encountered auger refusal at 47.8 ft. Boring was offset and
re-drilled due to coring difficulties and encountered auger refusal at 49.9 ft.

Prepared/Date: CTJ 6/23/05
CheckedlDate: CDT 10/7/05

6.1 FILL

Fill soils were encountered underlying a thin veneer of topsoil in test boring NB-63. The fill

extended to a depth of about 3.0 feet The fill soils consisted primarily ofbroWD, silty clay with a

few chert fragments and black manganese nodules. The SPT resistance value in the fill interval

• varied from 18 to 22 bpf, indicating very stiffconsistency.

6
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Alluvial soils were encountered in test borings NB-21, NB-22, NB-35, and NB-44. The alluvial

soils were encountered at ground surface or underlying topsoil near the ground surface and

extended to depths ranging from about 2.5 (NB-22 and NB-44) to 47.8 feet (NB-21). The alluvial

soils consisted primarily of red, yellow, brown, and gray clayey silt, silty clay, and sandy silt with

sand, gravel, chert fragments, and roots. The SPT resistance values in the alluvium ranged from 2

(NB-22 and NB-44) to 19 (NB-35) blows per foot (bpf), indicating very soft to very stiff

consistencies.

•
Proposed Gypsum DisposalArea, TVA Kingston FossilPlant
MACTECProject 3043051021.01

6.2 ALLUVIUM
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•

•

6.3 RESIDUUM

Residual materials were encountered in all test borings except NB-21. The residual soils were

encountered below the fill, alluvium, or topsoil and extended to refusal. The residuum encountered

in the borings consisted of red, orange, yellow, and brown clays and silts with sand and chert

fragments. The SPT resistance values in the residuum ranged from 2 (NB-44 and NB-76) to over

50 bpf, indicating very soft to very hard consistencies

6.4 BEDROCK

Bedrock was cored approximately 2 to 60 feet in 14 ofthe test borings. The bedrock encountered

in the test borings typically was composed of light brownish gray to medium gray dolomite. The

recovered bedrock was observed to be hard. The core recovery ratio for the various core runs

ranged from about 0 (NB-77) to 100 percent (NB-47, NB-63A, NB-77, and NB-81) with an

average of about 67 percent. The rock quality designation (RQD) values for the various rock core

runs ranged from 0 (NB-22, NB-44, NB-66, NB-73W, NB-77, and NB-84) to 99 percent (NB-47)

with an average of about 39 percent. The core recovery ratios and RQD V'eUues for each individual

core run are shown on the Test Boring Records in Appendix B. Detailed descriptions including

structural and mineralogical features for the recovered rock core are also presented on the Test

Boring Records in Appendix B.

7
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Thirteen monitoring wells were installed at the site as part of our field exploration. Four of the

monitoring wells were installed into bedrock, (i.e. bedrock wells) (MW-IOB, MW-44B, MW~63B,

and MW~8IB). The remaining monitoring wells were installed within the overburden soils and

upper 1.5 to 5 feet of bedrock, (i.e. overburden/epikarst wells) (MW-I0A, MW-21A, MW-44A,

MW47A, MW-63A, MW-66A, MW~74A, MW-77A, and MW-81A). Each monitoring well

consisted of a 2-inch 1.D., schedule 40 PVC pipe with double-density, O.OlO-inch slotted screens.

The screened intervals within the overburden/epikarst wells spanned from approximately

groundwater depth to top of bedrock. The screened intervals within the bedrock monitoring wells

spanned the entire depth in bedrock which ranged from about 30 to 60 feet. A summary ofthe well

installation is presented in Table 2. The Monitoring Well Installation Logs are included in

AppendixC.

•
Proposed Gypsum DisposalArea, TVA Kingston Fossil PlanJ
MACTECProject304305I02l.0l

7.0 MONITORING WELL INSTALLATION

October 10,2005

• WeD

MW~lOA 768.2 56.2 55.1 747.5 713.1
MW-IOB 768.2 72.4 70.2 722.6 698.0
MW-21A 757.7 50.4 48.1 739.2 709.6
Mw-44A 742.4 40.5 37.5 739.4 704.9
MW-44B 742.7 104.2 98.6 693.6 644.1
MW-47A 762.9 44.4 42.1 740.4 720.8
MW-63A 780.2 48.8 46.5 763.1 733.7
MW-63B 780.9 82.3 80.9 728.5 700.0
MW-66A 752.9 38.8 37.0 740.4 715.9
MW-74A 752.0 59:3 56~5 739.9 695.5
Mw-?7A 749.9 35.4 31.4 738.1 718.5
MW-8lA 763.4 39.8 35.4 742.4 728.0
MW:-81B 762.9 61.1 57.9 729.4 705.0

PreparedlDate: CTJ 612405
CheckedJDate: CDT lomos

• 8
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Ten CPT soundings (NB-ll, NB-26, NB-54, NB-,56, NB-57, NB-58, NB-62, NB-71, NB-79, and

NB-82) were performed in general accordance with ASTM Standard 05778,:,,95 and the procedures

in Appendix O. The CPT sounding locations were proposed by Parsons E&C. The results are

presented in Appendix D.

•
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8.0 CONE PENETROMETER TESTING
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•

During the CPT testing, the cone is pushed into the ground at a constant rate. Measurement of tip

resistance (qc), sleeve friction (fs), and dynamic pore pressure (U) are obtained at small intervals

(approximately 2-inc~ intervals). Using published correlations, the collected data is used to

estimate several soil parameters such as unit weight, strength parameters, standard penetration test

(SPT) value, relative density, and others. Graphs in Appendix D show plots of recorded field data

versus depth. The recorded field data and estimated parameters are presented in table format in

Appendix 0, iIi addition to the correlations used to develop them.

In addition to the above, pore pressure dissipation tests were performed at some CPT locations to

estimate the depth to ground water. The results of the pore pressure tests are also presented in

AppendixD.

9.0 LABORATORY TESTING AND DISCUSSION OF TEST RESULTS

This section describes the geotechnical laboratory testing program and summarizes the test results.

The laboratory testing procedures and laboratory test results are included in Appendix E. The

laboratory tests were performed on undisturbed and bulk soil samples obtained during drilling. The

following paragraphs provide a short discussion of the general types of testing conducted and the

test results.

9.1 INDEX PROPERTIES, SPECIFIC GRAVITY AND UNIT WEIGHTS

Natural moisture content tests were performed on many of the undisturbed soil samples. Liquid

limit, plastic limit, and plasticity index tests (collectively referred to herein as Atterberg limits);

specific gravity tests; grain size distributions with hydrometer analyses; and unit weight tests were

performed on selected undisturbed and/or bulk samples. These tests were used to confirm our

visual-manual classifications. Table E-l summarizes the index property and moisture..<fensity test

results.
9
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Liquid limits for the soil samples tested ranged from 35 to 81; plastic limits ranged from 18 to 42;

and plasticity indices ranged from 12 to 47. The tested soils were classified as MH, CH, ML, CL,

and SC soils in accordance with the Unified Soil C1~sification System (USCS).•
Proposed Gypsum Disposal Area, TVA Kingston Fossil Plant
MACTECProject 3043051021.01

October 10, 2005

•

•

The natural moisture content of the tested alluvial and residual soils ranged from 17.7 percent

(boring NB-41) to 54.2 percent (boring NBM). The majority of the alluvium and residuum

samples tested had a natural moisture content ranging from about 22 to 35 percent.

Specific gravities of the soils tested ranged from 2.62 to 2.78.

The unit weights of the tested soils ranged from 103.6 to 125.1 pcf.

9.2 MOISTURE-DENSITY RELATIONSHIP

Standard Proctor compaction tests were performed on ten bulk soil samples obtained from auger

cuttings. The results of the compaction tests performed indicated that the maximum dry densities

ranged from 94.7 to 107.6 pcf, and the optimum moisture contents ranged from 17.7 to 26.8

percent.

9.3 HYDRAULIC CONDUcnvriY

A total of ten constant head permeability tests were performed on undisturbed and remolded bulk

samples obtained from the borings. The bulk samples were remolded to approximately 95 % their

respective Proctor maximum dry densities and about 2 percent over optimum moisture content.

The effective confining pressures applied to the various specimens were vaned according to the

laboratory assignment The permeability tests results indicated that the permeabilities ranged from

1.5 x 10·s em/sec to 1.6 x 10-4 em/sec for the soil samples tested. Table B-2 shows the hydraulic

conductivity laboratory test results.

9.4 ONE-DIMENSIONAL CONSOLIDATION

Four one-dimensional consolidation tests were performed on undisturbed samples from boring NB­

44. The test results indicated that the samples tested had a "laboratory'; compression index ranging

from 0.26 to 0.61. The recompression indices ranged from 0.0 to 0.02, while the preconsolidation

10
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pressures for all samples tested varied from 5.84 to 12.56 ksf. Table E-3 shows the results ofthe

consolidation laboratory testing.•
Proposed Gypsum DisposalArea. TVA Kingston FossilPlant
MACTEC Project 3043051021.01

October 10, 2005

•

9.5 PINHOLE TESTING

Two pinhole tests were performed on samples obtained from boring NB-44. The results of the

pinhole testing are found in Appendix E.

10.0 GROUNJ>..WATER CONDITIONS

Ground-water levels were measured in all test borings at the time of drilling. Further, ground­

water measurements were performed approximately 24 hours or later after the completion of

drilling in the test borings. The recorded ground-water levels are presented in Table 3. For safety

reasons, the borings were backfilled promptly; consequently, long-term measurements for the'

presence or absence of ground water were not obtained.

Fluctuations in the ground-water level occur because of variation in rainfall, evaporation,

construction activity, surface nm-off, and other site-specific factors such as fluctuation of water

levels in the adjacent Watts Bar Lake.

Table 3

Ground-Water Data

•

NB-2

NB-IO

NB-18

NB-21

NB-22

NB-24

NB-25

NB-35

NB-39

762.6

768.1

813.5

757.0

742.1

852.2

822.7

744.8

787~S

NE

NE
NE

34.0

11.5
NE

53.8

14.0

NE

:. Ground- -:
Watet.

Elevation at'$\s
Timeof PI:. ""~,

Drillin (F'il
~ ee~~~
NE

NE

NE

723.0

730.6

NE

768.9

730.8

NE

11

NE

20.7

NE

162

2.0

NE

53.8

4.0

NE

NE

747.4

NE

740.8

740.1

NE

768.9

.740.8

NE
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Proposed Gypsum DisposalArea, TVA Kingston Fossil Plant October 10, 2005
MACTEC Project 3043051021.01

•
Table 3

Ground-Water Data

GrDund..-.--
: Wa~er

. Elevation at. ..
::'~·imeof.

eet)

NB-41 809.2 NE NE NE NE

NB-44 742.7 9.0 733.7 2.9 739.8

NB-47 762.8 NE NE 22.0 740.8

NB-59 758.3 20.0 738.3 17.0 741.3

NB-63 781.0 42.5 738.5 16.6 764.4

NB-63A 781.0 NE NE NM NM

NB-65 768.5 23.7* 744.8 24.1 744.4

NB-66 752.7 16.5** 736.2 12.4 740.3

NB-73 747.5 9.8** 737.7 7.5 740.0

NB-73W 749.7 15.0 734.7 9.5 740.2

NB-74 752.1 19.0 733.1 11.5 740.6

• NB-76 769.4 28.2* 741.2 27.6 741.8

NB-77 749.3 15.0 734.3 9.0 740.3

NB-81 762.6 21.3** 741.3 20.9 741.7

NB-84 761.2 34.5** 726.7 18.6 742.6

NB-85 760.2 19.0* 741.2 19.9 740.3

NE - Not Encountered

NM - Not Measured

* recorded at the time ofboring termination

** recorded at the time ofauger refusal
PreparedlDate: CTJ 6/24/05

CheckedlDate: COT IOm05

11.0 BASIS OF RESULTS

•
The results provided herein are based on the encountered subsurface conditions related to the

specific project and site discussed in this report.

12
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Regardless of the thoroughness of a field exploration, there is always a possibility that conditions

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

analysis. Therefore, experienced geotechnical engineers should interpret the field data and review

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

retain MACfEC to provide this service, based upon our familiarity with the subsurface conditions,

the field and laboratory data, and our geotechnical experience.

•
Proposed Gypsum Disposal Area, TVA Kingston Fossil Plant
MACTECProject 3043051021.01

October 10, 2005

•

•

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

inspection for a period ono days. The samples are then discarded unless you request otherwise.

13
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Proposed Gypsum Disposal Area. TVA Kingston Fossil Plant
MACTEC Project 3043051021.01

TABLES

October 10. 2005
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•
. TABLE E-1
Index Properly and Molsture.Denslty Test RlISults
TVA KIngston Gypsum Disposal Area
MACTEC Project 3043051021101

• •
NEl-2 2-10 Bulk 30.9 - 63 36 28 78.2 MH 2.76 I 100.7 I 23.1

NEl-18 6·16 Bulk 33.3 - 62 33 29 86.4 MH 2.76 I 94.7 I 28.8

NB-18 &.6-18.6 UD - - 81 42 39 96.6 MH· 2.82

NEl-18 6.6-8,6 UD 29.2 116.0

NEl-1& 11.&-13.6 UD 26.7 114.2

NB·18 16.6 -18..6 UO 32.3 110.7

NEl-21A 16·23 UD. - - I 63 I 28 I 26 I 83.8 I CH I 2.65

NB-21A 18-20 UD 29.6 116A

NEl-21A 30-32 UD 24.6 121.1

NB-21A 30-38 UD - - I 36 I 21 j 16 I 84.8 I CL I 2.66

NB-21A 33-36 UD 29.9 117.9

NEl-21A 33-36 UD 26.6" 124.1"

NB-21A 36-38 UD 26..6 113.9

NEl-21A 39·41 UD 28.3 -
NEl-22 2-10 Bulk 30.7 - 40 I 22 I 18 I 81.1 I CL I 2.63 I· 107.6 I 17.7

NB-22A 9.11 UO 28,4 112.3

NB-26 2·10 Bulk 33.1 - 72 26 47 65.2 CH 2.74 96.1 28.0

NB-39 6-10 Bulk 18.3 - 47 20 %7 79.7. CL 2.76 103.8 2o.a

NB-41 2-10 Bulk 17.7 - 36 18 17 74.9 CL 2.73 106.1 18.8

NB-44 9·11 UO 33.4- 122.3"

NB-44 16..6·18.6 UO 36.1- 113..6- . I 46 I 22 I 23 I 67,4 I CL I 2.71

NB-44 16.6.18.6 UO 28.2"" 121.3""

NB-44 21.6- 23..6 UD 36.S" 114.3"

NB-44 21..6 .23.6 UO 25.7"" 123.4*" 54 24 30 71.0 CH 2.73

NB-44 31-33 UO 64.!" iOU' 74 32 42 74..6 CH P4

NB-47A 9 ·17 UO - - 61 30 21 ·79.2 MH 2.72

NB-47A 12·14 UO 27.6 122.6.....,
-<>-I
0
0
0
tv
W.......
.......
W



•
TABle E-1
Index Property and Moisture-Density Test Results
TVA Kingston Gypsum Disposal Area
MACTEC Project 3043051021101

• •
UD - - 68 34 I 24 I 62.8 I MH I 2.72

NB-47A 23·26 UD 30.6 114.3 - -
NB-47A 30-32 UD 32.8** 117.4'" 59 27 32 83.3 CH 2.88

NB-59 5·15 Bulk 26.6 - 40 28 12 77.3 ML 2.78 103.6 20.1

NB-58 2·10 Bulk 30.9 - 60 28 32 72.3 CH 2.78 100.2 23.1

NB-78 5 ·16 Bulk 26.3 - 48 28 20 70.0 ML 2.66 100.7 21.7

NB-76 19 -20.6 UD 23.9** 122.1'" 37 24 13 76.3 CL 2.89

NB-77A 4-14 UD - - 41 26 16 56.3 CL 2.68

NB-77A 12 ·14 ' UD 30.2 113.6 - - - - - ..;

NB-77A 15·26 UD - - 53 29 24 57.5 MH 2.64

NB-77A '21·23 UD 21.1

NB-77A 24·28 UD 28.6 118.9

NB-84 2 ·10 Bulk 24.2 - 47 28 22 81.8 CL 2.78 102.2 I 21.8

NB-84 32.5 ·34.6 UD 27.1'" 124.6'" 48 30 18 80.6 ML I 2.70

NB-86A 15·17 UD 19.6 128.1

NB-86AIB 13·19 UD - - I 59 I 30 I 29 I 45.4 I se I 2.88

NB-86B 17·19 UD 23.0 126.1

NB-66B 19-20.68 UD 18.7 117.4

NB-88B 23·29 UD - - I 50 I 24 I 28 I 88.7 I CH 1 2.84

NB-86B 25·27 UD 30.7 118.9

NB-88B 29·31 UD 23.8 113.0

UD· Undi8lurbed Shelby TUbe Semple

••Test results obtained from consolidation tesilng

... - Test resulls obtained from HydrauDc conducIIvitY testlng

PreparedlDaie' CTJ 08105105
CheckedlDale: SDS OBlO5lll5

I....,
-<>-I
0
0
0
tv
W.......
.......
-+::-.



•
TABLE E-2
Hydraulic Conductivity Laboratory Test Results
TVA Kingston Gypsum Disposal Area
MACTEC Project 3043051021/01

• •

NB-21A I 33 -35 I UD I 26.6 I 98.0 1 24.0 I 1.5 x 1,0-8
-

NB-22 I 2 -10 I BULK I 19.2 I 102.3 I 10.0 I 1.3 X 10-6
-

NB-44 I 16.5 -18.5 I UD I 28.2 I 94.6 I 14.0 I 4.6 x 1,0-8 ,

-
NB-44 I 21.5 - 23.5 I UD I 25.7 I 98.2 I 55.6 I 1.6 x 10-4

NB-47A I 30 -32 I UD I 32.8 I 88.4 I 24.0 I 5~5 x 10-8
-

NB-59 I 5 -15 I BULK I 22.4 I 98'.2 I 10.0 I
' , 7

1.1 x 10-
-

NB-76 I 5-15 I BULK 'I 23.0 I 94.3 I 10.0

I
2.5 X 10-6

NB-76 I 19 - 20.5 I UD I . 23.9 I 98.6 I 20.0 2.0 X 10-7

NB-84 I 2 -10 I BULK I 23.8 I 96.9 I 10.0 I' 1.4 x,1.0o:7

-
NB-84 I 32.5 - 34.5 I UD I 27.1 I 98.0 I 40.0 I .5.9 X 10-8

UD =Undisturbed Shelby Tube Sample
Note: Bulk soil samples were remolded to approximately 95% of their respective Proctor maximum dry densiti~s and 2% over'
optimum moisture content. .', . ,

PreparedlDate: CTJ 07.113(05

CheckedlDate: S,DS 07119105

....,
-<
~
o
o
o
tv
W.......
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•
TABLE E-3
Consolidation Laboratory Test Results
TVA Kingston Gypsum Disposal Area
MACTEC Proje.ct 3043051021/01

e ".

....,
-<
~
o
o
o
tv
W.......
.......
0'1

NB-44 I 9 -11 UD - 33.4 91.7 0.844 I 0.26 I 0.00 I 11.16

NB-44 I 16.5 -18.5 UD CL 36.1 83.4 1.028 I 0.32 I 0.01 I 12.56

NB-44 I 21-23.5 UD CH 36.9 83.5 1.041 I 0.32 I 0.01 I 10.79

NB-44 I 31-33 lJD CH 54.2 I 67.2 I 1.545 I 0.61 I 0.02 I 5.84 .

UD =Undisturbed Shelby Tube Sample

PreparedlDate: CTJ 07113105 .
CheckedlDate: 50S f1l119105
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Proposed Gypsum DisposalArea. TVA. Kingston Fossil Plalll
MACTEC Project 3043051021,01
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MACTEC Project 304305/02/.0/

APPENDIX A

FIELD EXPLORATORY PROCEDURES

October {O, 2005
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•
Proposed Gypsum Disposal Area, TVA Kingston Fossil Plant
MACrEC Project 3043051021.01

FffiLD EXPLORATORY PROCEDURES

Soil Test Boring (Hollow Stem)

October 10, 2005

•

•

All boring and sampling operations were conducted in general accordance with ASTM D 1586.

The borings were advanced by mechanically twisting Gontinuous steel hollow~stem auger flights

into the ground. At regular intervals, soil samples were obtained with a standard lA-inch I.D.,

2-inch a.D., split-tube sampler. The sampler was first seated six inches to penetrate any loose

cuttings and then driven an additional foot with blows o~ a 140-pound hammer falling 30 inches.

The number of hammer blows required to drive the sampler the final foot of penetration was

recorded and is designated the "standard penetration resistance (SPT)". Proper evaluation of the

penetration resistance provides an index to the soil's strength, density, and ability to support

foundations.

Representative portions of the soil samples obtained from the split-tube sampler were sealed in

glass jars and transported to our laboratory, where they were examined by our engineer to verify

the driller's field classifications. Test Boring Records are attached, graphically showing the soil

descriptions and penetration resistances.

Undisturbed Sampling

The relatively undisturbed samples were obtaine4 by pushing a section of 3-inch a.D., 16-gauge

steel tubing into the soil at the desired sampling level. The sampling was performed in general

accordance with ASTM D-1587. The tube, together with the encased soils, was carefully removed

from the ground, made airtight, and transported to our laboratory.

Boring Backfill

The borings were backfilled to the ground surface with cement grout. The owner is advised that,

even with this backfill technique, there is the possibility of future borehole subsidence depending

on actual subsurface conditions, surface drainage, etc. The property owner should monitor the

boring locations over time to discover subsidence and make the necessary repairs.

A-I
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Prior to coring, casing is set in the hole drilled through the overburden soils, if necessary, to keep the

hole from caving. Refusal materials are then cored according to ASTM D 2113, using a diamond­

studded bit fastened to the end of a hollow, double-tube core barrel. This device is rotated at high

speeds, and the cuttings are brought to the surface by circulating water. Core samples of the material

penetrated are protected and retained in the swivel-mounted inner tube. Upon completion of each core

run, the core barrel is brought to the surface, the core recovery is measured, the samples are removed,

and the core is placed in boxes for transportation and storage.

•
Proposed Gypsum Disposal Area, TVA Kingston Fossil Plant
MACTEC Project 3043051021.01

Rock Coring

October 10, 2005

•

•

The core samples are returned to the laboratory where the refusal material is identified, and the percent

core recovery and rock quality designation are determined by a soils engineer or geologist. The

percent core recovery is the ratio of the sample length obtained to the depth drilled, expressed as a

percent. The rock quality designation (RQD) is obtained by summing up the length ofcore recovered,

including only the pieces of core that are 4 inches or longer, and divided by the total length drilled.

The percent core recovery and RQD are related to the soundness and continuity ofthe refusal material.

Refusal material descriptions, recoveries, and the bit size used are shown on the "Test Boring

Records."

The NQ and HQ sizes designate bits that obtain rock cores 1-7/8 and 2-112 inches in diameter,

respectively.

A-2
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Proposed Gypsum Disposal Area, TVA Killgston Fossil Plant
MACTEC Project 3043051021.01

APPENDIXB

KEY TO SYMBOLS AND DESCRIPTIONS

SOIL TEST BORING RECORDS

October 10, 2005
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GROUP. . . GROUP TYPIC S
Undisturbed Sample

SYMBOLS TYPICAL NAMES SYMBOLS 1.5-2.0 =Recovered (ft) / Pushed (ft)

• TOPSOn. . r~J CONCRETE Split Spoon Sample I Auger Cuttings-ei-.:;.. ...
. :,..~.

Rock Core . D"l
60-100 =ROD / Recovery 1 atometer

e- ~ DOLOMITE No Sample " Crandall SamplerASPHALT
~

II
A

Rotary Drill " Pressure MeterA

""

F~I GRAVEL ~ LIMESTONE ~ Water Table at time ofddlling 10 No Recovery

~ Water Table after 24 hours

nI FILL ~ SHALE

[II sunSon. ~
LIMESTONE/SHALE - Limestone with
shale interbeds

Correlation ofPenetration Resistance
...~ ALLUVIUM F~';] SANDSTONE with Relative Density and Consistency

SAND & GRAVEL SILT & CLAY
No. ofBlows Relative Density No. ofBlows Consistency

0-4 VervLoose 0-2 VervSoft

~ 11111111
--..==-.

Sn.TSl'ONE 5 -10 Loose 3-4 Soft.,~. COLLUVIUM
,

11-20 Finn 5-8 Firm
21- 30 VervFirrn 9 - IS Stiff

Ilf~J] I I 31-50 Dense 16- 30 Very Stiff
RESIDUUM - Soft to finn AUGER BORING Over 50 Very Dense 31-50 Hard

Over 50 VervHard

1~1~1~1 RESIDUUM - Stiff to very hard I I UNDISTURBED SAMPLE A'ITEMPT
~ ~~;';'-;:'

BOUNDARY CLASSIFICATIONS: Soils possessing characteristics oftwo groups are designated by KEY TO SYMBOLS ANDcombinations ofgroup symbols.

DESCRIPTIONS
. SAND GRAVEL

SILT OR CLAY Cobbles Boulders
Fine I Merlium l~ Fine I ('~e

IlMACTECNo.200 NoAO No.IO No.4 3/4· 3" 12·
U.S. STANDARD SIEVE SIZE

MACTEC Engineering end Consulting of Georgia. Inc.

Reference: The Unified Soil Classification System, Corps ofEngineers, U.S. Army Technical 1725louisviHe DriV(l
KllOxvllle. Tennessee 37921-5904

Memorandum No. 3-357, Vol. 1, March, 1953 (Revised April, 1960) . 865-588-8544 • Fax: 865-586-8026 .

....,
-<
~
o
o
o
tv
W.......
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--------------------



a 10 20 30 40 50 60 70 80 90 100

D
SOIL CLASSIFICATION L E SAMPLES PL~%) NM(%) LL~%)E 0

P AND REMARKS E L I N-GOUNT
T G E D T ... FINES(%)

E V YH SEE KEY SYMBOL SHEET FOR EXPLANATION OF N
8 P toeo~ • SPT(bpf)N

- (g)
SYMBOLS AND ABBREVIATIONS BELOW. D Cft) T E tl'8-g

~C'lC"l 10 20 30 40 50 60 70 80 90 100
hGRAVELL03 ~762.6-I---

ISTIFF, REDrrAN/ORANGE, SLIGHTLY MOIST, SANDY SPT-I 4-5-6 it
SILTY CLAY wrm CHERi - RESIDUUM

I-S1iFF;-REDIBR'OWN, MOIST,sri:TyCLAYwmTCHERT
AND SMOOTH STONE· RESIDUUM

I- 5 - 757.6- I 5
SPT-2 2-5-5 4

1-S'TiFF;-BROWN/ifuD,MOIST,SlLTYCUYWiTiY- ---
BLACK OXIDATION STAINING - RESIDUUM

'- 10 - 752.6-

I 10

SPT-3 3-5-7

I-stiiiF:TA'N/YEI.Lc5W;-VERY 'MOIST,SifrYCLAYWilif
BLACK OXIDATION STAINING - RESIDUUM

I- 15 - 747.6- I 15
SPT-4 2-6-6 ...... r---.. .......... r--.. .......... r---..

..........
..........f.- l~O- 20 -

KrERYI-fAR'B,REDIBR:OWN,MOfST, SXN'DYSILTY -- 742.6- SPT-S - SOfO.1
CLAY WITH ROCK FRAGMHNTS - RESIDT IT rM
AUGER REFUSAL AT 20.2'

~25- ~737.6- 25

I- 30 - 1-732.6 - 30

I- 35 - 1-727.6 - 35

I

.~ 40 - ~722.6- 40
I

-0
'"
8
IZI L. 45 717.6

•

•

•
PROJECT: Proposed Gypsum Disposal Area

MACTEC
PAGE 1 OF 1

BORING NO.: NB-2

PROJ. NO.: 304305102110001

DRILLED: May 24, 2005

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.
NO GROUND WATER ENCOUNTERED AT TIME OF
EXPLORATION.

TI{[S ReCORD IS AREASONABLB INTERPRETAnON OF
Driller: BailevSUBSURFAce CONDmONS AT1HE r:XPI.ORATION

LOCATION. SUBSURFACE CONDmONS AT <Yn·IER
Prepared By: LawsonLOeATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFAC'E.~ BBWEEN STRATA ARE APPROXIMATE. Checked By; JusticeTRANSlTIONS BETWEEN STRATA MAY BB GRADUAL.

_____________________________..JI
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1-+\--+-+-1-+-+-4-+-+-110

1-"-+-+-1--1--+-1-+-+-15

1-....-+......,1-+--+......,1--1--+-1'---1 15

I--I--+-I-+--+--+~I-+--+-j 20

1-"-+-1-+--+-1-+--+-If-I25

o 10 20 30 40 50 60 70 80 90 100

7-8-7-,)SPT-I5

738.1

SPT-2 :;-2-2-4

163,1 SFT-J 5-5-6-6

SPT-4 4-4-4-1

SPT-5 4-4-5-6

758,1

SPT-6 6-1-9-9

SPT-7 4-5-5-7

153.1 SPT-S 3-4-1-9

SPT-9 6-8-9-8

SPT-IO 4-5-5-6

148.1

SPT-II 4-5-5-6

SPT-12 4-4-5-6

743.1 SPT·B 4-4-6-6

~PT-14 5-6-8-10

L E SAMPLES PL(%) NM(%) LL~%)
E L N-COUNT " 0

I
G E D T A. FINES(%)
E V E Y
N N P ~~~eo • SPT (bpt)
D (n) T E u;-g-e-s

-NM~ 10 20 30 40 50 60 70 80 90 100768.1

SPT-I 3-4-6-4

SOIL CLASSIFlCAnON
AND REMARKS

srifCYELTowEIIRElJ,SLiGrITLYMOiST,sLfuH':!'Ly
SANDY (IN DISCRETE, TI{REGULAR, SUBHORIZONTAL
LAYERS /\ FEW MILLIMETERS TI-TICK), SILTY ClAy.
RESIDUUM

sr~~EllOWEHR~(~n~~E------­

SUBHORIZONTAL BLACK MOTILlNG), SLIGHTLY
MOIST, SILTY CLAY WITlI OCCASIONAL 5mm,
ANGULAR, BUFF-COLORFD WEATHERED CHERT·

srIFFTOVERYSTIFF.'DARK-REDl'WiTTI BLACR- -­
SPOTTY Ml\NOANESE MOTILING), SLIGHTLY MOIST,
SILTY CLAY - RESIDUUM

SIIF("'VELI'{iWiSl::JREDiwrIHBL\cksrorrV - -­
MANGANESE MOTTLlN(, I, SLl(iIffiV MOIST. SILTY
(LAY WITH OCCASlONAL I T<) 3mm, BUFF-COLORED,
WEA!HERED CHERT FRf\GMENTS· RESIDUUM

STIFtfoVERYSTTf.'F,"nilowlsHRED(V.'f'rHB1:'ACK
SPOTIY MANGANE.<;E MOTIUNG), SLIGHTLY MorST.
SILTY CLAY wml WEATHERED CHERT FRAGMENTS
(BUFF-COLORBD), I TO 4 mm THROUGHOUT·
RESIDUUM

S()fi'.I)ARK BROWN~SnGi-iTLY M0[ST. sLIDmI:'y-­
eLAYEY SILT GRADING DOWNWARD TO VERYSILTY
Cl A\'· RESIDUUM

0if.'i::-RE'ooiSi·isROWN(WITlIsOMEBLACKsporry
MANGANESE MlYITLlN(i,. SLIGHTLY MorST, VERY
SILTY CLAY • RESTDtj{rM

FfkM,DARK RED twITfTrU'l'KsP6'i'fY- - - - - ­
MANGANESE MOTrJ.lN(i\ SI.lGHTLY MOIST. SILTY
CLAY • RESlDU()~l

S1'IFF:-VE'LLo,\V'iSI-TR'ED(Wrn.IBLAcKsPOTIY - -­
MANGANESE MOTTLING), SLlGHTLY MOlST, SILTY
CLAY. WITH Imm TO 10m BUFF-COLORED,
WEATHERED CHERT THROUGHOUT - RESIDUUM

5

JO

[)

L
P
T
l-l

30 -'-------------------

25

15

20

SEE KEY SYMHl n. SHEET FOR EXPLANATION OF
SYMBllU; AND ,\B13REVIATIONS BEU lW,

(~) +"""",,,,,,,,"-:<"":''::'':7-=''''''''''~=''--:-7:~~'''''''''''=,,,,",'''''''''''''''''''''=-='''''''''''';
STIFF, DARK BROWN. DRY. SLIGHTLY Cl.AYEY SILT
WITH ROI. rrJ..ET S rroPSOILl•

•

PROJECT: Proposed Gypsum Disposal Area

IIMACTEC
•

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFOR~ED USING AN AUTOMATIC HAMMER.

11-IIS RECORD IS A RBASOXABLBlNTERPRETATlON OF
Driller: BurnettSUDSURFAO:. CONDITIONS AT'ffiEBXPLORATlON

LOCATION ~UBSURFAm CONOmONS AT O1"IER
Prepared Bv: MasonLOCATlON8 AND AT 0111llR T1MJ!S MAY Dll'FER.

INTERFACI!S BEWIil!N smATA ARB APPROXIMATE.
Checked By: HastonTRANsmONS Bh1WEEN STRATA MAY BB GRADUAL

',,,,"

DRILLED: May 19, 2005

PROJ. NO.: 3043051021/0001

BORING NO.: NB-10

PAGE 1 OF 3

TVA-00023126



60 -L------------------==:::L..708.1 .-L----ILJ-------..,O!:--,lIO;:--c:!d:O;--;;3~O---}40:;--50:!::---:6~0-:::.70;:--;8f:-:O---;}90~I,,!-OO=----J

f--I--+-+--I--+-t--1--+-I1------l55

f--I---t.-+--I--+-t--1--+-I1------l40

f-+-+-+-I-+-++-+-I'----!\"35

1-+--+-1-+--1--+-1-+-+--145

1-+-+-+-+-+-+--1--+-\------150

4-4-5-5

43-87

10-50/0.3

Re-2

18-32-50/0.45

SPT·20 6-:!-14-8

728.1

SPT-21 7-9-r6·50/0.3

SPT·22 25-50/0.25

RC·l 43·81

723.1

t:==:1-718.1

1===:1-713.1

SOIL CLASSIFICATION L E SAMPLES PL~%) NM(%) LL(%)
E N-COUNT 0 0

AND REMARKS L I
G E D T .. FINES{%)
E V E Y

SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N P ~~:C~ • SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELClW. D (Ii) T E iji"g'E5

-Nrrlv 10 20 30 40 50 60 70 80 90 100
RE1iIDUUM 738.1

4-6-9-10

AUGER REFUSAL AT 42.5'
CORING BEGAN AT 42.5'

DOLOMIT{,:. !.lOm BROWNISH GRAY TO MEDIUM
GRA Y. FINE GRAINED. RECOVERED CORE IS
INDURATED. BEDDIN(f FEATURES ARE
INDlSTINGUISHABl.E. AND HAVE BEEN OBSCURED
BY FRACTURING. OVERALL WEATHERING [S SLIGHT
AND RnCOVERED CORr: [S liARD. TIlE CORE IS
MODERATELY TO EXTREMELY ffiACTURED WITI-I
SEVERALSECT[ONS LOCALLY REDUCED
(MECHANICALLY) TO RUBBLE INTACT CORE
SUGGESTS CLOSE PROXIMITY TO A FAULT THE
DOLOMITE APPEARS TO HAVE BEEN BRECCrATED
AND RECEMENTED WITH LlGHT-eOLORED
DOLOMITE.

S'i'iFFMo-rr[Tlli YEllOWISH RED.DARKRE5b1SI:r­
BROWN, AND BROWNISH YELLOW,. SUGHTLY
MOr~'T. SI1.TY l'L\Y - RESIDUUM

FlRM:Yi3Li':-oWi$H-BRc"iW"N f()DA"ki< YEU.OwrSII- ­
BROWN, VERY MOIST TO WET, SANDY CLA Y.
BEI.lEYED TO BE WE.\TIIERED DOLOMITE­
RESIDUUM

VERY-DEN~CYTO:ow1SHBR6WNTObARK- - -­
YElLOWISH HR( lWN. WET. SILTY SAND wmr
WEATHERED FRA(iMENTS OF DOLOMITE-
SEVERELY WEATHERED DOLOMITE - RESIDUUM

VERySTIf.F. YELI15"Wi§IRlill.siIGlITI.VMOiSf" - ­
SIl.TY eLAY, WITH I TO lmm BLACK MANGANESE
AND 2 TO 7mm. BUFF-COl.( 'RED. WEATI-IERED CHERT I

1
\-....R1;..smv.tlM J/
STIFF. YELLOWISH REO TO BROWN. Vf.RY MOIST TO I

IWJ:.L£AllQYSh\Y.-]);'SlPJl.U.M ...J/
\ BROWNISH GRAY. WET. SEVERELY WEATIlF.RED I
\I1Q1...QM!Il~ .R[~IQ.L[!1M. J
FIRM, YELLOWISH BROWN TO STRONG BROWN,
MOIST. SILTY SAND Bl:LIEVEJ) TO BE SEVERELY
WEATHERED DOl.OMITE - RESrD{ rUM

55

[)

E
p
T
H

45

40

35

(n)
30 -t--==r=...--------------

•

•

• 111 MACTEC

PROJECT: Proposed Gypsum Disposal Area

PAGE 2 OF 3

BORING NO.: NB·I0

PROJ. NO.: 3043051021/0001

DRILLED: May 19. 2005

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.

TIllS RECORD IS AREASONABLllINTHRPRIlTATION OF
Driller: BurnettSllBSURFACE CONDmONS AT THE EXPLORATION

I.OCATION. SUBSURFACE COND1T10NS AT OTHBR
Prepared By: MasonLOCATIONS AND AT OTHER TIMES MAY DIFFER

INTERPACES llEWEBN STRATA ARBAPPROXIMATli.
Checked By: HastonTRANS1T10NS BElWTJrlN ~'TRATA MAY BE GRADliAL

TVA-00023127



o 10 20 30 40 50 60 70 80 90 100

[)
SOIL CLASSIFICAnON L E SAMPLES PL~%) NM(%) LL~O/o)I' 0p AND REMARKS E L [ N·COUNT

G E T A. f1NES\%)T
E V

D YH SEE KEY SYMBOL SHEET FOR EXPl.ANIITlON OF N
E P ~~~\o • SPT lbpf)N

~ ~ftJ
SY~!l3()LS AND IIBFlREVI,\T10NS BELOW. D (ft) T E t,r.]"E-5

- t"t M"<';t 10 20 30 40 50 60 70 80 90 100
DOLOMITE. UGHT BROWNISH GRAY TO MEDIUM = 708.1

GRAY F1NE GRAINED. RECOVERED CORE IS ~ RC·) D·73
INDURATED. BEDDING FEIITlJRES ARE ~
INDISTINGUISHABI F. ANI> HAVE BEEN OBSCURED r=
BY FRACTURING. l lVERAI.l. WEATHERING IS sumIT r=::=:::=

IAND RECOVERED CORE IS 1·IARD. THE CORE IS I
MODERATELYTO EXTREMELY FRACTURED WITH ISEVERAL SECTIONS l.OCALLY REDUCED

11,,>31-
'MECHANICALLY) TO RUBBLE. INTACT CORE
SUGGESTS nOSF PROXIMITY TO A FAULT THE
DOLOMITE APPEARS TO HAVE BEEN BRECCIATED

- 65 - AND RKF.MENTFD WITH LrGHT·COLORED 65DOLOMITE

I- 70 - I ffi81-
70

CORING TERMINATED AT 72.89'

~ 75 - 1-693.1 - 75

~ 80 - 1-688.1 - 80

,'- 85 - 1-683.1- 85

..

1-90 678.1

r;:
:;;
o
c'
d
c'

•

•

•
PROJECT: Proposed Gypsum Disposal Area

PAGE 3 OF 3

BORING NO.: NB-lO

lIMACTEC

DRILLED: May 19, 2005

PROJ. NO.: 3043051021/0001

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED CSING AN AUTOMATIC HAMMER.

THIS RECORD IS AREASONABLE INTllRPRETATION OF
Driller: BurnetlSUBSURFA(E CONDITIONS ATTHB EXPLORATION

LOCATION SUDSURFACECONDITlONSA1'OTHl!I\
Prepared By; MasonWe'AnONS AND AT OTHER TIMES MAY D1FFlJR

INTERl'Ar:R.~ BEWEBN STRATA ARB APPROXlMA1'l1
Checked By: HastonTRAN,~1TIONS BETWBBN STRATA MAY BE GRADUAL

TVA-00023128



o 10 20 30 40 50 60 70 80 90 100

D SOIL CLASSIFICAnON I- E SAMPLES PL~%) NM(%) LL~%)11
E L N-COUNT 0p AND REMARKS I

T G E D T A FINES(%)
H E V E Y

SEE KEY SYMBOL SHEET FOR EXPLANAnON OF N N P :: ~ eo • SPT(bpt)
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) E "'""

I- (R) T l;) c "E
~ N '" 10 20 30 40 50 60 70 80 90 100

STIFF TO VERY STIFl', BROWN TO RED BROWN, ~813.5

SLIGHTLY MOIST, SILTY CLAY WITH WEATHERED
CHERT FRAGMENTS· RESIDUUM

SPT-I 4-4.7

~I- 5 - 808.5 - 5

SPT-2 4-6-10 ,
UD-l 1.2-2.0

~ 10 - 803.5 - UD-21 1.9-2.0 10

I-FIRM;REo1iROWN, SL.fGHTLyMOIST;EiAS'hC SiLT- UO-31 1.8-2.0
WITH CHERT - R&<;lDUUM

I- 15 - 798.5- mlll 15

SFT-3 4-4-4 ~

'"UD-4 \,1-2.0 --.......

""~
UD-5· 0-0.4

~
- 20 - 793.5- 20

""~~SFT-4. 50/0.0
AUGER REFUSAL AT 23.0' UD-6 0-0.5

I- 25 - 1-788.5 - 25

,... 30 - 1-783.5 - 30

I- 35 ~ 1-778.5 - 35

'- 40 - 1-773.5 - 40
r

I

L- 45 768.5

•

•

PROJECT: Proposed Gypsum Disposal Area

IlMACTEC
•

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER
NO GROUND WATER ENCOUNTERED AT TIME OF
EXPLORATION. NB-18 OFFSET APPROXIMATELY
6.5' S82°W OF ORIGINAL STAKED LOCATION.

TInS RECORD IS A REASONABl.E INTIlRPRETATION OF
Driller: AkinsSUBSURFACE CONDmONS ATTI-lE I!XI'LORATION

LOCATION. SUBSURFACE CONDITIONS AT OnmR
Prepared Bv: Justicel.OCATIONS AND AT OTHER TIMBS MAY DIFFER.

INTERFACES BEWEEN STRATA ARB APPROXIMATE.
Checked Bv: LawsonTRANSlTlONS BETWEEN STRATA MAY BE GRADUAL

DRILLED: May 18, 2005

PROJ. NO.: 304305102110001

BORING NO.: NB-18

PAGE 1 OF 1

TVA-00023129



0
SOlL CLASSIFICATlON L E SAMPLES PL~Io) NM(%) LL~%)E 0

P AND REMARKS E L I N-COUNT
T G E 0 T • FINES(%)
H E V E Y

SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N P ::0 :0 ::0 • SPT(bpQ

I- tg) SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E lii'8-e
-<'1M 10 20 30 40 50 60 70 80 90 100

~rIRM, DARK YELLOWISH BROWN, SANDY SILT, DRY -r
~

757.0

ITOPSOIL ~;...... SPT-I 6-3-3 \hFIRM, YELLOWISH RED, DRY, SLIGHTLY SANDY, 8i.&IQHD<¥£LATIY.~I.-....t\1.L.!J.'LITlli.C _____ .J · =-:.::
srrrF, YELLOWISH RED, DRY. SLIGHTLY SANDY, ~-=SLIGHTLY eLAYEY SILT - ALLUVIUM >= .=-:.::

F-"6
l- S -

~::~
1-752.0- SPT-2 5-6-8 5

I-STIW:-VARIEGATED(ALTERNATIN<T"H"ORlWmAL--
f~'i~
>= =-..=

I- 10 - BANDS OF BROWNISH YELLOW, YELLOWISH RED, F-"~ 1-747.0- 10
. AND VERY DARK BROWN), SLIGHTLY MorST, SILTY I;;.-==--- .

eLAYWITH INTERLAYERED CLAYEY SILTS AND · :=::
SILTY SAND; ALTERNATING LA¥ERS ARE

f~TYPICALLY ABOUT Iem THICK. SOME LIGHT GRAY,
WEAUIERED CHERT AT BOTTOM OF SAMPLE-
ALLUVIUM · :;::

I- 15 -
~".

1-742.0- SPT-3 4-5-9 15~"7'"..=

~~~:~
:..:...::.;=
~c. '.'
~.::-:....'=

- STiFF.'"vARIOOA"""'f'ED(yjjXwwiSHBROWN,L:IOIIT --
b:--. '.'

· =:;;:::
- 20 - ORAY, BROWNISH YELLOW), SLIGHTLY MOIST, i.·~ 1-737.0- 20

SLIGHTLY CIAYEY SANDY SILT, INTERlAYERED
HORlZONTALLYWITH FINE TO MEDIUM SANDS A ~.,-::..=
FEW MILLIMETERS THICK - ALLUVIUM ~_ ..

~:.~~
~.~
~''''':;

- 25 - 1=-"--':1-732.0- SPT-4 5-7-7 25>= .=-:.:
F-"'->=..~

~~::~
FIRM, DARK GRAY, VERY MOIST TO WET, SLIGHTLY ~.':;':::

I- 30 - SILTY CLAY. HORIZONTALLY INTERLAYERED WITH I--~ 1-727.0- 30
FINE TO MEDIUM SANDS UP TO 1ern THICK- ~..--=
ALLUVIUM I;=--" ,,0-0-=>=--

I=:: _=-=
td-·.~

'5l>=:....'=-,
1=;:-" :=-:..= II- 35 ~

~_.

1-722.0 - SPT-5 3-3-3 3Sl='~
1=-....-::...;
~c,·~

I ~ .. ':"i

'- 40 -
~:~

'-717.0- 40--=
~-'I
1'= -:::
~'.~

~:'6
II~'.

"- 45 .' '.-:=::
712.0

0 0 20 30 40 50 60 70 80 90 100

•

•

•
PROJECT: Proposed Gypsum Disposal Area

'MACTEC
PAGE 1 OF 2

BORING NO.: NB-21

PROJ. NO.: 304305102110001

DRILLED: May 17,2005

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.

TI-ns RECORD IS AREASONABLE INTERPRETATION OF
Driller: BurnettSUnSURFACE CONDmONS ATTI:IB EXPI.ORATION

LOCATION. ~'UnsURFACE CONDI110NS AT OTIiBR
Prepared By: MasonLOCATIONS AI'D AT OTIlBR TIMES MAY DIFFER.

INTERFACES nBWEBN STRATA AI1E APPROXIMATE. Checked Bv: JusticeTRANSITIONS BETWEEN STRATA MAY DE GRADUAL.

TVA-00023130



1-+-+-+-1-+-+-+-+-1--!50

1-+--+-+-11--+-++-+--If--l60

1-+--+--l-+--+-I-+--j---j--!55

54-84Re-l

SAMPLES PL~%) NM(%) LL~%)
N-eOUNT 0

1 T A FlNES(%)0 YE P ;'o~~ • SPT(bpt)N
T E 'S)]--g

~N"'" 10 20 30 40 50 60 70 80 90 100
I 1Sl'l-ll II!llll: +4-4

E
L
B
V

SOIL CLASSIFICATION
AND REMARKS

D
E
p
T
(-\

L
E
G
E

SEE KEY SYMBOL SHEET FOR EXPLANAnON OF N
SYMBOLS AND ABBREVIATIONS BELOW. D (n)

FIRM, DARK GRAY, VERY MOIST TO WET, SLIGHTLY :.= 712.0 -h<lYl':x-Imlf--:-nCi-':'--l--T-~:"-':T---T---'T~r-+--T---;r:r----j
SILTY CLAY. HORIZONTALLY INTERLAYERED WITH ~'.~
FINE TO MEDIUM SANDS UP TO 1em THICK - ~ -=-
ALLUVIUM ~

f-- AUGERREPUSAL AT4i]'- - - - - - - - - - - - ~
hBEGANHQ CORING AT 47.8' T~

I- 50 - \ CORE BARREL BREAKS AND REMAINS LODGED IN I~ 707.0-
\BORING. RECOVERED 1.0' OF CORE, LIGHT 1

1
-

.J3.BQ..WWIDi....9RI...XI.O..1lR9.Yflli~!:Hl.~Y..QQkO.M!IE_ J
RIG OPFSET 5/18/05 TO REDRILL. AUGER REFUSAL AT
49.9'
BEGAN CORING AT 49.9'

DOLOMITE. MOTTLED APPEARANCE; IIUES RANGE
f-- 55 - FROM PINKISH GRA Y TO BROWNISH GRAY. PINE 1702.0-

GRAINED. RECOVERED CORE IS INDURATED; WI'JERE
WEATHERING IS MORE DEVELOPED, THE DOLOMITE
IS FRIABLE WITH A "SUGARY" TEXTURE, WHICH
MAY INDICATE SILlC[OUS CONTENT. BEDDING [S
THIN, AND AT AN APPARENT DIP OF ABOUT 30".
WEATHERING RANGES FROM SLIGHT TO COMPLETE,
WITH THE CORE EXHIBITING lNITIAL CAVITY ~

I- 60 - DEVELOPMENT THROUGHOUT, EITHER IN THE f10RM ~ 697.0­
OF 1TO 4mm vUas WITH THE AFORE MENTrONED f:==
SUGARYTEXTIJRE OVERALL, THE CORE IS HARD. r==

•

I- 65 -

I- 70 -

•

THE CORE IS SLIGHTLY FRACTIJRED OVERALL. A
ffiW BEDDING PLANE FRACTURES HAVB BEEN
MECHANICALLY OPENED, BG'T THE PREDOMINANT
JOINT SET OR[ENTED ROUGHLYORTHOGONAL TO
BEDDING ARE FOUND AT AN APPARENT DIP OF 40"
TO 50°, AND O~-rEN EXHIBIT LIGHT TO HEAVY
STAINING.

BECAUSE OF CONTINUED BLOCKAGES, TIlE
RECORDED CORE RUN EXCEEDS 10' (SEVERAL PULLS
REQUIRED TO REMOVE BLOCK CORE)

CORING TERMINATED AT 61.2'

1-692.0-

I- 687.0-

1--1--+-1-4--+-+-11-4--+-165

1--1--+-1-4--+-+-11-4--+-170

I- 75 - I- 682.0- 1--I--+-I-4--+-+--J1-4--+-I75

t- 617.0- 1-+-+-+-+-+-+-+-+-f--I80

1-+--+-+-+-+-1--1-+--1--185I- 672.0-

...,
~;:; - 85 -

I

~
'"'"
~

~ ...... 90 -1-------------------L--...!-667.0 .......---L--L------::-~_::':.:__;;';;_~_::':.,...__;';;_=__f;;-:;l;:__;~--Jo 10 20 30 40 50 60 70 80 90 100

•
PROJECT: Proposed Gypsum Disposal Area

MACTEC
PAGE 2 OF 2

BORING NO.: NB-21

PROJ. NO.: 3043051021/0001

DRILLED: May 17, 2005

REMARKS: STANDARD PENETRAnON RESISTANCE TESTING
PERFORMED USING AN AUTOMAT[CHAMMER

THIS RECORD IS AREASONAllLlllNTIlRPRBTATION 0]1
DriHer: BurnettSUBSURFACE CONDITIONS AT11f13 lJXPLORATION

LOCATION. SUBSURFACE CONDITIONS AT OTHIlR
Prepared By: MasonLOCATIONS AND AT OTHER TIMnS MAY DIFFER.

lNTDRFAC'ns BEWEEN STRATA ARllAPP.ROXlMATE.
Checked By: JusticeTRANSITIONS BErWEEN STRATA MAY BE GMDUAL

___________________________--ll

TVA-00023131



o 10 20 30 40 50 60 70 80 90 100

D SOIL CLASSIFICATION L E SAMPLES PL~%) NM(%) LL(%)E
E L N-eOUNT 0 0

P AND REMARKS G E
I T It. FINES(%)T D

H B V E Y
SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N P = \0 &, • SPT(bpt)

SYMBOLS AND ABBREVIATrONS BELOW. D (ft) E "'.."- cg) T ti J:l -e
~C'l'" 10 20 30 40 SO 60 70 80 90 100

AUGERED TO 15.0' AND BEGAN SHELBY TUBE 757.0
SAMPLlNG.

- 5 - -752.0- 5

'- 10 - . -747.0- 10
•1',

i:~

......

:i
1,',:.
~J'

'- 15 - '-742.0- 15

UO-I 2.0-2.0

~I
UD-2 2.0-2.0

I- 20 - ',1-737.0 - 20

UD-3 2.0-2,0

".

I- 25 - 1-732.0- 25

I ..
I'

..

I- 30 - \
~1-727.0-

UD-41
30

2.0-2.0

'"
I:

~ I""0
I U0-5 2.0-2.0

lSI- 35 - :1-722,0- 35
C! ':ll:l

Iel
.,

CI, UD-6 2.0-2.0

~ ,

~- 40 -
I I1-717.0- U0-7 2.0-2.0 ;r

400-~ BORING TERMINATED AT 41.0'

'"0g
l'1...
S'" I- 45 712.0

•

•
PROJECT: Proposed Gypsum Disposal Area

MACTEC
PAGE 1 OF 1

BORING NO.: NB-21ADRILLED: May 25, 2005

PROJ. NO.: 3043051021/0001

REMARKS: NB-2IA WAS OFFSET APPROXIMATELY l3.3'NW
OFNB-21

TInS RECORD lS AREASONABLll INTBRPRIITA1l0N OF
Briller : BaileySUBSURFACE CONDITIONS AT THI! BXPLORATION

LOCATION. SUBSURFACE CONDITIONS AT 0TI1BR
Prepared By: LawsonLOCATrONS AND AT OTrlER TIMBS MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked Rv: JusticeTRAN~TIONSB~STRATAMAYBEGRADUAL

TVA-00023132



I--II--+-I--+--+-I--+--+--l~ 10

1--+--+-I-+-+-+-l1--+-+-I4O
0-27

68-98

RC-I

RC-2

727.1 15
SPT-3 5·6-6

UD-2 1.0-2.0

722.1 UD-3 1.0-1.0 20

SPT-4 6-5-4

UD-4 1.6-2.0

717.1 25
SPT-5 2-4-4

UD-5 2.0-2.0

712.1 30

UD-6 2.0-2.0

707.1 35

2·3-3

732.1 UD-l

1=====If-702.1

AUGER REFUSAL AT 38.5'. BEGAN NQ CORING AT
38.5'.

SLIm ITLY TO COMPLIITELY WEATI IERED,
MODERATELY CLOSELY JOINTED. BROWNISH
ORAYTO GRAY, FINE GRAINED, VERY STRONG
(HARD) SILICEOUS DOLOMITE. BEDDING IS AT AN
APPARENT DIP OF AUOUT 400 TO 500

• JOINTS EXH1I3IT
SOME SAND INFILLING AND IRON·STAINING.

~~~fuwffi~Y~W~V§YMOOTro~,-­
SANDY CLAY - RESIDUUM

S'fiFF;-GRAY.CHERTFRAGMBNTSWifHu<fHT - -­
ORANGE BROWN. WET, SILTY CLAY - RESIDUUM

STifiF;-ORANGE8RoWN'TO REDDfsH ORANGE: - - ­
SLIGHTLY MOIST. SILTY CLAY WITH CHERT
FRAGMENTS - R RESIDUUM

45 -I---- ...I==:::L.. 6117. I ....J-----.......----±-o-;l10::--:20~-:!3':::-0-4*0:--::S!::-O---};60:-::7!::-0-:!:80:-::90'::-.,Ic±OO::----1

15

25

35

10

30

40

20

D SOIL CLASSIFICAnON L E SAMPLES PL~%) NM(%) LL~%)E 0
P AND REMARKS E L 1 N-eOUNT
T G E D T ... FlNES(%)
H E V E Y

SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N P • SPT(bpt)

{B)
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E

10 20 30 40 50 60 70 80 90 100
TOPSOIL (0.81 742.1

• VERY SOFT, BROWN TO ORANGE BROWN, VERY
MOIST, CLAYEY SILT WITH ROOTS· POSSIBLE
ALLUVIUM
FIRM, ORANGE BROWN TO REDDISH ORANGE, MOIST
TO VERY MorST, SILTY CLAY WITH SAND- UD·5
RESIDUUM

5 737.1 5

•

•
PROJECT: Proposed Gypsum Disposal Area

PAGE 1 OF 2

BORING NO,: NB-22

MACTEC
PROJ. NO.: 3043051021/0001

DRILLED: June 3, 2005

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.
NB-22 OFFSET APPROXIMATELY 50.0' S140W OF
ORIGINAL STAKED LOCATION.

TIllS RECORD IS A REASONABLE INTBRI'RIITATION OF
Driller: AkinsSUBSURFACE CONDITIONS AT TIm BXPLORATION

LOCATION. SUI3SURI'ACBCONDITIONS ATOTIIF.R
Prepared By: JusticeLOCATIONS AND AT OTl.JER TIMBS MAY DIFFER.

INTERFACES DEWEEN STRATA ARE APPROXIMA'JE. Checked By: LawsonTRANSITIONS BmWEllN STRATA MAY BE GRADUAL

TVA-00023133
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PROJECT: Proposed Gypsum Disposal Area

PAGE 2 OF 2

BORING NO.: NB-22

MACTEC
PROJ. NO.: 304305102110001

DRILLED: June 3, 2005

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.
NB-22 OFFSET APPROXIMATELY 50.0' SI4°W OF
ORIGINAL STAKED LOCATION.

nilS RECORD IS AREASONABLE INTERPRETATION OF
Driller: AkinsSUD SURFACE CONDITIONS AT THE EXPLORATION

LO('.ATlON. SUBSURFAC'.ECONDlTIONS AT OTHER
Prepared By: JusticeLOCATlONSANDATOTHER TlMESMAY OImR.

INmRFACE.~DEWEEN STl\ATA ARE APPROXIMATE. Checked By: LawsonTRANSITIONS DETWl.lIlN STRATA MAY BBGRAlJUAL.

TVA-00023134
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•
PROJECT: Proposed Gypsum Disposal Area

PAGE 1 OF 1

BORING NO.: NB-22A

MACTEC
PROJ. NO.: 304305102110001

DRILLED: June 6, 2005

REMARKS: NB-22A OFFSET APPROXIMATBLY 3.4' AND S5SoW
OFNB-22.

THIS RECORD lS AREASONABLE INTERPRETATION OF
Driller: AkinsSUBSURFACE CONDITIONS ATTIJEEXPLORATION

LOCATION. SUBSURFACE CONomONS AT OTHER
Prepared By: JusticeLOCATIONS AND AT OnmR TIMIJS MAY DIFFER.

INTERFAcrlS BllWEEN STRATA ARB APPROXIMATE. Checked By: LawsonTRANSlTIONS llRTWElJN STRATA M,\Y BE GRADUAL

TVA-00023135
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•
PROJECT: Proposed Gypsum Disposal Area

IfMACTEC
PAGE 1 OF 1

BORING NO.: NB-24DRILLED: May 24, 2005

PROJ. NO.: 3043051021/0001

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.
NO GROUND WATER ENCOUNTERED AT TIME OF
EXPLORATION.

ml!\ RI CORD IS AREASONABLE INTERPRlITATlON OF
Driller: BaileySUBSURFACE CONDITIONS AT THBllXPLORATlO"l

WCATION. SUBSURFACE CONDITIONS AT OTI-ll:R
Prepared By: LawsonLOCATIONS AND AT aTIIER TIMES MAY DlFl:ER

INTERFACES llEWEEN STRATA ARE APPROX1MATE Checked By: JusticeTRANSITIONS BETWEEN STRATA MAY llEGRADUAI.

TVA-00023136



D SOlL CLASSIFICATION L E SAMPLES PL~%) NM(%) LL~%)E
E L N-COUNT 0p AND REMARKS G E

r l' ..... FINES(%)l'
E V

D YH sm KEY SYMBOL SllEET FOR EXPLANATION OF N
E P • SPTCbpf)N

cg) SYMBOLS AND ABBREVIA'110NS BELOW. D (11) T E
40 50 60 70 80 90 100

T( lPSOIL 0.2 822.7

• SOI'T, RED BROWN DRY TO SLIGHTLY MOIST, SILTY SPT-I
CLAY WITH Cf [ERT FRAGMENTS AND BLACK
~~~~~~~llilli~~~ill~ ______ J
STIFF, RED BROWN. DRY TO SLlGHTLY MOIST, SILTY
CLAY WITH CI·I1=rn FRAGMENTS AND BLACK
M~~N~U~lli~~~~IDill~ ______ ~

5 VERY STIFF, RED BROWN. DR Y. SILTY CLAYWITH 817.7 SPT-3 7-13-15-17 5CHERT FRAGMENTS AND BLACK MANGANESE
S~~lli~~~ill~M ____________ ~

VERY STIFF, RED BROWN, DRY, FAT CLAY WITH
SPT-4 [3-15-15-19CHERT FRI\OMENTS ANn RlACK MANGANESE

SUllilli~~~WM ____________ /
VERY STIFF. YELLOWISH BROWN, DRY, FAT eLAY

5-8-11-14WIT! i MANGANE..;E STAINING - RESIDUUM
10

S'f'IFF;-YELLOW!S[T13ROWN,DRY:FA'rCLAy'WrfiF - 812.7 10
MANGANESE ST,\[NINO WITH A FEW CHERT 3-5-8-13
FRAGMENTS - RESIDUUM
VERVsTfFF: YEIXOWiSf.[BR<y,vN-;'J5RY. FAT CLAY- -
WITH MANGANE.'iE STAINING WITH A FEW CHERT 7-12-[6-16
FRAGMENTS - RESIDUUM
VERVSTIFF. VEIX6wISHBROWN,'J5RV, FATWY--

15 WITH MANGANESE STAININO WITH A FEW CHERT 807.7 9-9-[3-14 15
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7-11-11-13

VERVSTIFF;YEIXoWiSf[BROWN,'DRY,FATCIAT-
WITTI MANGANESE STAINING WITH CHERT 9-8-16-14
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802.7 20IfARJ5,"YELLOW!..'5HBROWN:-DRY:F'Af"CLAYW!T[{ -
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VERYSTIFF: YEIXoWiSHBROWN,'J5RV, FATCLA:V--
WITH BLACK MANGANESE STAINING - RESIDUUM 6-8-11-13

25 7-8-11-13 25VERYSTIFF, PALEGRAYAND RED BROWN:-DRY, FAT
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• ,l'1..A!i('rblli'",.w~T.e.lliI!:iG...:: B.E~IR.U.!lM. ______ J
9-9-11-14VERY ST[FF, YELLOWISH BROWN, DR YTO SLIGHTLY

MOIST, FAT CLAY WITH CHERT FRAGMENTS AND
,B.1.AJ;K..l'{LAliG...btiE~~.bllilliG.:: .M§IQt.IlJM ___ J

7-7-[0-14on VERY STIFF, PALE GRAY AND REDDISH BROWN, DRY
e 30 TO SLIGHTLY MorST, FAT CLAY WITH CHERT

30'" fRAGMENTS AND BLACK MANGANESE STAINING·g

l:i
RESIDUUM 6-6-7-9

0 S'fiPF:-YELLoWISITBROWN 'ANDRiill BROWN," - - -ci

'" SLIGHTLY MOIST.. FAT CLAY wmI CHERT 3-5-6-9Ci FRAGMENTS - RESIDUUM
il:
<.

35 5-5-7-7 35....
;;:
q

~I SPT-19 4-5-9-5
8
:;;
0

SPT-20 3-5-8-7'"g
,~ 40 S'fIW:-Y'ELLOWISHBROWN AND RED BROWN:- - -- 782.7 40
1':
'1 SLIGHTLY MOIST TO MOIST, FAT CLAY WITH CHERT SPT-21 3-4-5-5

~
FRAGMENTS - RESIDUUM

0 S'fiFi':-¥ELLOWISl-IBROWN ANDRED BIillWN:- - --
,.J SUGHTLY MorST TO MOIST, FAT CLAY - RESIDUUM SPT-22 4·7-5-8'"g
'" 4.5 777.7
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•
REMARKS: STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER.

Tlll5 RECORD 15 AREASONABLB INTERPRETATION OF
Driller: AkinsSUDSURFAC(; CONomONS AT THB I3XPLORATlON

l.OCll110N. SUBSURFACE CONomONS AT OTHER
Prepared By: JusticeLOCATIONS liND liT OTHER TIMBS MAY DIFFBR.

INTERFACES BEWBEN STRATA ARE APPROXIMA1E. Checked By: LawsonTRANsmONSDBTWERN ~'TRATA MAY BEORIIOUAL.

I
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I,:'SOre TEST·BORING RECQIU>...... , .. ,..,.... . ... " ••......... ""\'". ..

PROJECT: Proposed Gypsum Disposal Area

DRILLED: May 19,2005 BORING NO.: NB-25

PROJ. NO.: 304305102110001 PAGE 1 OF 2

I {II MACTEC I

TVA-00023137
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PROJECT: Proposed Gypsum Disposal Area

IfMACTEC
PAGE 2 OF 2

BORING NO.: NB-25

PROJ. NO.: 304305102]/000]

DRILLED: May 19, 2005

REMARKS: STANDARD PENETRi\TlON RES[STANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER

nns RECORD IS AREASOMABLE [NTI!RPRUTATION OF
Driller: AkinsSUBSURFACll CONDmONS ATTIlll EXPLORATION

LOCATION. SUBSURFACIl CONDITIONS AT 011illR
Prepared By: JusticeWCATlONS AND AT OTHER TIMES MAY Dll'FIlR.

INTCI\FACUS BEWEEN'STRATA ARE APPROX'MATE. Checked By: LawsonTRANSITIONS BElWEEN STRATA MAY Bn GRADUAL.

TVA-00023138
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h. TOPSOIL (0.4 744.8
SOFT, BROWN, MOIST. CIAYEY SILT WITH ROOTS - l:2 .~ SPT-I 2-2-2-3

~
~~~~~~l~~~ _____________ .~

FIRM TO VERYSTIFF. ORANGE BROWN, SLIGHTLY ,:;...::;=
MOIST, SILTY CLAY WITH CHERT FRAGMENTS AND ,.:..:.......: SPT-2 3-3-5-5
ROUNDED SANDSTONE FRAGMENTS - POSSIBLE Y.~_ =:::..c:
ALWVIUM - e= =:;=

I- 5 - ~- ~I- 739.8- SPT-3 5-6-6-8

r\
5

t;.;:-::,:;
~-:.~ SPT-4 8-8-J1-13

VERY STIFF, ORANGE BROWN, SLIGHTLY MOIST,
SILTY CIAY WITH CHERT FRAGMENTS - RESIDUUM SPT-S 7·10-8-10

- 10 - 734.8- 10
SPT-6 3-7-9-11

~~ sriF"F;-ORANOEBROWN-:SLiGHTLY'Mmsr TO-MOIST;-
SILTY CLAY WITH CHERT FRAGMENTS AND BLACK SPT-7 5-5-7-7
MANGANESE STAINING - RESIDUUM

~FIRM:OifANGEBROWN-;-VER--;t''M:OISTTO-wm';"SILTY - J- 15 - CLAY WITH CHERT FRAGMENTS AND BLACK 729.8- SPT-8 2-3-2-2 .\ 15
MANGANESE STAINING - RESIDUUM

~STiFFTO\IERYSOFT,"BROWNTOelRANGEBRO\VN, -
WET, SANDY SILT WITH CHERT I'RAGMENTS- SPT.9 50-8-3-3 V·RESIDUUM

SPT-IO WOH
I- 20 - 724.8-

SPT-II OH-WOH-50 20
AUGER REFUSAL AT 20.4'
BEGAN CORING AT 20.4' RC-! 86-95

SLIGHTLY TO MODERATELYWEATI-IERED,
MODERATELY CLOSELY JOINTED, LIGHT
BROWNISH GRAYTO GRAY, FINE GRAINED, VERY ..

- 25 -
STRONG (I-IARD) SILICEOUS DOLOMITE. BEDDING 1719

.-

25IS NOT EVIDENT. JOINTS EXHIBIT SOME SAND
INFILLING AND IRON STAINING. JOINTS DIPPING RC-2 64-74

• FROM ABOUT 60° TO NEAR VERTICAL.

on
0

30~ I- 30 - I§.. 714.8-

!5
0 CORING TERMINATED AT 31.5'
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III
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•
PROJECT: Proposed Gypsum Disposal Area

f/MACTEC
PAGE 1 OF 1

BORING NO.: NB-35DRILLED: June 3, 2005

PROJ. NO.: 3043051021/000]

REMARKS: STANDARDPENETRATIONRES~TANCETESTING

PERFORMED USING AN AUTOMATIC HAMMER.
NI3-35 OFFSET APPROXIMATELY 200.0' N45°E OF
NB-36 AND ABOUT 20.0' SE PROM EDGE OF POND.

THIS RUCORD IS ARIlASONABLBINTBRPRh'1ATION OF
Driller: AkinsStJBSURI'AC'B CONDlTIONS AT TIiB BXPLORATION

LOCATION. SUBSURFACBCONJJITIONSATOTIiBR
Prepared By: JusticeLOCATIONS AND AT OTIffiR TIMES MAY DlFFBR.

INTERFACES nBWEBN SmATA ARB APPROXIMATB. C.heckedBy:LawsonTRANSmONS BE1WEl!N STRAl'A MAY B8 GRADUAL

TVA-00023139
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FIRM, BROWN, SLIGHTLY MOIST - TOPSOIL 787.5

• 1-2-3

SOFi';REbBROWN, Si.RiIITi:Y'MOlST,si[iY c"LA'Y--
WITH CHERT - RESIDUUM

5 782.5 5

1-2-2
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•
PROJECT: Proposed Gypsum Disposal Area

PAGE 1 OF 1

BORING NO.: NB-39

IlMACTEC
PROJ. NO.: 3043051021/0001

DRILLED: May 23, 2005

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.
NO GROUND WATER ENCOUNTERED AT TIME OF
EXPLORATION

TIllS RECORD IS A REASONABLE INTERPRETATION OF
Driller: BaileySUBSljRFACE CONDmONS AT THE EXPLORATION

LOC'A'nON. SUBSURFACE CONDmONS AT OntER
Prepared By: LawsonLO<'ATrONS AND AT OTIl!lR TIMES MAY DIFFER.

IN"nORFA('ES IlBWBEN STRATA ,\R~ APPROXIMATll. Checked By: JusticeTRANsmONS IlBTWEEN STRATA MAY BE GRADUAL.

TVA-00023140
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794.2

799.2FIRM;REDBRCiWN, SLiGI-ITLYMOIST;Si[TYCLAY-­
WITH CHERT FRAGMENTS· RESlDUUM

sTipj:1;-REDBROWN, SLKrifi'LYMOIST;5iLTYCLAY­
WITH CHERT FRAGMENTS - RESIDUUM
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FIRM, BROWN TO RED BROWN, SLIGHTLYMOIST, 809.2

• SILTY CLAy. RESIDUUM

STr"f(REDBROWN, SLiGifTI"Y-MOIST~i[TY CLAY-
WITH CHERT/LIMESTONB FRAGMBNTS - RESIDUUM

5 804.2 5
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PROJECT: Proposed Gypsum Disposal Area

MACTEC
•

REMARKS: STANDARD PENBTRATION RESISTANCE TESTING
PBRI'ORMED USING AN AUTOMATICHAMMBR.
NO GROUND WATER ENCOUNTERED AT TIME OF
EXPLORATJON.

TIns RECORD IS AREASONABLE INTBRPRE:fATION OF
Driller: BaileySUBSURFACE CONDmONS AT TIlE EXPLORATION

LOCATION. SUBSURFACIlCONDmONS AT OTIiER
Prepared By: LawsonLOCATIONS AND ATOTHBR TIMBS MAY DIFFER.

INTBRFACBS BEWBEN !>'TRATA ARE APPROXIMATE Checked Bv: JusticeTRANSITIONS BETWEEN STRATA MAY BE GRADUAl,.

DRILLED: May 23, 2005

PROJ. NO.: 304305102110001

BORING NO.: NB-4I

PAGE I OF 1

TVA-00023141
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I-I-I

3·7·14

1.0-2.0

5010.3

732.7 UD-I 1.8-2.0

SPT-3 2-3-4

727.7

SPT-4 3-3-4

UD-2 1.8-2.0

UD-3 1.8-2.0

UD-4 2.0-2.0

3PT-S 2-2-4

UD-5 1.8-2.0

VERYSOF'f, iThOWN-;-WET,CLAY-WITHSANDAND- ­
WEATHERED DOLOMITE FRAGMENTS· RESIDUUM

VERYFiRM: BROWN:VrET;'SiL'fYSAND - - - - - ­
(COMPLETELY WEATHERED DOLOMITE) WITH
WEATHERED DOLOMITE FRAGMENTS - RESIDUUM

FTR'M;DARK YETioWi:§J=(BROWNro BLAcK,MOIST,­
CLAY WITH SAND - RESIDUUM
NOTE: SAMPLE EXHIBITS RELICT FRACTURING.

FIRM:Yi3Li1iwiSH-BRo'WNTI)"PALECIRAY:- - - -­
SLIGHTLY MOIST, SANDY SILTY CLAY WITH CHERT '5l
FRAGMb'NTS - RESIDUUM -

10

IS

VERY"1iARD,GRAY,DOWM1TEFRAGMENTSWITI-I ­
(STIFF) RED BROWN, SLIGHTLY MOIST SANDY SILT

45 ..J...;~:"'::"":;~=-::"";"~"':':"::':':"":':':':':::"':""~':':':'':'':'''::'':':''':'''';:;=':''.......J....t:::=:::L 697.7 -L---IL.L-----:!:0--=1.l::-
0

--::!20:-":3J".0----!,4Q:--:SJ".0----!,60:-":1J".0--::!80:-":90:I::-:-:lIOOi.:----J

35

20

25

30

D
SOIL CLASSIFICAnON l.- E SAMPLES PI.-~%) NM(%) LL(%)

E 0 0p AND REMARKS E L I N-COUNT
T G E 0 T ~ FINES (%)
H E V E Y

SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N P • SPT(bpt)

(~)
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E

80 90 10030 40 50 60 10
TOPSOIL 2" 142.7

• VERY SOFT, BROWN, MOIST, CLAYEY SILT WITH
ROUNDED SANDSTONE FRAGMENTS AND ROOTS -
ALLUVIUM
STIFF, DARK YELWWISH BROWN, SLIGHTLY MOIST, _
SILTY CLAY WITH CHERT FRAGMENTS AND BLACK
STAINING - RESIDUUM

5 5

•

•
PROJECT: Proposed Gypsum Disposal Area

f/MACTEC
PAGE 1 OF 3

BORING NO.: NB-44DRILLED: May 31, 2005

PROJ. NO.: 304305102110001

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMEO USNG AN AUTOMATIC HAMMER
NB-44 OFFSET APPROXIMATELY 9.0' S85°E OF
ORIGINAL STAKED LOCATION.

TI-IIS RECORD IS AREASONABLE INTERI'RIlTATION OF
Driller: AkinsSUBSURFACE CONDlTlONS AT THE EXPLORKriON

l.OCATION SUBSURFACECONomONS ATOllmR
PreDared By: JusticeLOCATIONS AND AT OTHER llMIlS MAY DIF1'ER.

INTERFACIlS llEWEIlN STRATA ARB APPROXlMA11l
Checked Bv: LawsonTRANsrrrONS BETWEEN STRATA MAY DE GRADUAL

TVA-00023142



o 10 20 30 40 50 60 70 80 90 100

D
SOIL CLASSIFICAnON L E SAMPLES PL~%) NM(%) LL;Io)E

E L N-eOUNT 0
P AND REMARKS G E

I T • FINES(%)T D
H E V E Y

SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N P eo~eo • SPT (bpi)

_\ft1
SYMBOLS AND ABBREVIATIONS BELOW. J) (ft) T E t;]1'!

- N '"
10 20 30 40 50 60 70 80 90 100

\}LOCATED ON RELlCT FRACTURE SURFACE)- 1=== 697.7 I{C~1 !U-ftl

RESIDUUM ~
AUGER REFUSAL AT 44.2' ~
BEGAN CORINO AT 44.2' ~

SLIGHTLY TO COMPLETJ::LYWF.ATHERED CLOSELY RC-2 28-51
JOINTED, BROWNISH ORAYTO LIGHT ORAY, FINE

I- 50 - GRAINED, VERY STRONG (HARD) SILICEOUS
50DOLOMITE. BEDDING IS AT AN APPARENT DIP OF

450 TO 50°. ORTHOGONAL (TO BEDDING) AND HIGH
ANGLE (NEAR VERTICAL) JOINTS OBSERVED
THROUGHOUT. BEDDING PLANE FRACTURES AND
JOINTS EXHIBIT IRON-STAINING. NUMEROUS eLAY
FILLED AND SAND PILLED CAVITIES ARE NOTED.
POR'OONS OF RECOVERED ROCK CORE IS HIGHLY

I- 55 - FRACTIJRED.

1'877- 55

50.8' TO 51.7'= PARTIALLY CLAY·FILLEDCAVITY RC-3 11-43
51.8' TO 53.3' =. PARTIALLY eLAY-FILLED CAVITY
58.0' TO 58.4'= PARTIALLYCLAY-FILLED CAVITY
59.1'TO 60.6'= PARTIALLY CLAY-FILLBDCAVITY
61.5' TO 63.0' = PARTIALLY CLAY-FILLED CAVITY
66 0' TO 66.7'= PARTIALLY CLAY-FILLED CAVITY

f- 60 - 67.6' TO 68.0' = PARTIALLY CLAY-FILLED CAVITY 1 6827-
6068.1' TO 69.6' = PARTIALLY SAND-FILLED CAVITY

732' TO 80.0' = PARTIALLY SAND·FILLED CAVITY
86.I'TO 94. 1'= PARTIALLY CLAY-FlLLEDCAVITY

- 65 - RC-4 20-56 65

16n7-

- 70 - 70i,n7- RC-5 0-26

f- 75 - 75I 6877-

I- 80 - 80- 16827
-

RC-6 0·72

.1- 85 - 85
I I ~7.7- RC-7 5-24

-

I- 90 652.7

•

•

PROJECT: Proposed Gypsum Disposal Area

'MACTEC
•

REMARKS: STANDARD PENETRATION RESISTANCE TBSTING
PERFORMED USING AN AUTOMATIC HAMMER.
NB-44 OFFSET APPROXIMATELY 9.0' S85°E OF
ORIGINAL STAKED LOCATION.

nus lUl('ORD IS AREASONABLE INTERPRETATION OF
Driller: AkinssunSURPACB CONDITIONS AT THE EXPLORATION

LOCATION. SUDSURFACB CONDITIONS AT OnJER
Prepared By: JusticeLOCATIONS AND ATOTIlBR TIMES MAY DIFFER

INTllRFACIlS BEWllEN STRATA AlUlAPPROXIMATB. Checked Bv: LawsonTRANSITIONS BBTWEEN STRATA MAY BE GRADUAL

..' .

DRILLED: May 31, 2005

PROJ. NO.: 3043051021/0001

'.'

BORING NO.: NB-44

PAGE 2 OF 3

TVA-00023143



o 10 20 30 40 50 60 70 SO 90 100

D SOIL CLASSIFICATION L 8 SAMPLES PL~%) NM(%) LL~%)E
E L N-eOUNT 0

p AND REMARKS I
G E T At. F!NES(%)T E V

D Y
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N

E P ~ ~ ~ • SPT(bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D (ft)

N E '0 '0

I- (9%1 T ~ c "E
- '" M 10 20 30 40 50 60 70 SO 90 100

SLIGHTLY TO COMPLETELY WEATHERED CLOSELY
~ 652.7

JOINTED, BROWNISH GRAYTO LIGHT ORAY, FINE
GRAINED, VERY STRONG (HARD) SILICEOUS ~

DOLOMITE. BEDDING IS AT AN APPARENT DIP OF ~~
45° TO 50°. ORTHOGONAL (TO BEDDING) AND HIGH :.:::::=:=
ANGLE (NEAR VERTICAL) JOINTS OBSERVED :=:::::::::::=

I- 95 - THROUGHOUT. BEDDING PLANE FRACTURES AND I M77-
95JOINTS EXHII31T IRON-STAINING. NUMEROUS CLAY

FILLED AND SAND FILLED CAVITIES ARE NOTED. RC-S 52-100
PORTIONS OF RECOVERED ROCK CORE IS HIGHLY
FRACTURED.

86.1' TO 94.1' = PARTIALLY SAND-FILLED CAVITY

I- 100 -

I
M27 100

F==

I- 105 -
CORING TERMINATED AT 104.2'

-637.7- 105

I- 110- '-632.7- 110

I- 115 - 1-627.7- Il5

I- 120 - 1-622.7 - 120

I- 125 - 1-617.7- 125

I

<I'.

S- 130- 1-612.7- no
~I

~
;g
g
'"g
en I- 135 607.7

•

•

•
PROJECT: Proposed Gypsum Disposal Area

PAGE 3 OF 3

BORING NO.: NB-44

MACTEC

DRILLED: May 31, 2005

PROJ. NO.: 3043051021/0001

REMARKS: STANDARD PENETRATION RESISTANCE TF,sTING
PERFORMED USING AN AUTOMATIC HAMMER.
NB-44 OFFSET APPROX1MATELY 9.0' SS5°E OF
ORIGINAL STAKED LOCATION.

11 liS RECORD IS ARIlASONABLBINTBRPRL'TA'nON OF
Driller: AkinsSUBSURl'ACF CONDITIONS AT n·m EXPLORATION

LOCATION. SUBSURFA('ECONDITIONS ATOTI·lllR
Prepared By: JusticeLOCATIONS AND ATOTHBR TIMBS MAY OlFFBR.

INTERFACES BHWBBN STRATAARHAPPROXIMATll. Checked Bv: LawsonTRANSITIONS BETWIlIlN STRATA MAY Bil GRADUAL

TVA-00023144



t-._-+-t----jf--+-+-+-+-\--l IS

H-I--1---1-+--t--t-I-+-+""'" 30

I-tt+--+--+----:I--.f-+-+-I-f---j 25

I--H--+~+---I--+~+--+--+-f---j 20

HH--+-+-+-f--+--1--1--+-135

1--I--+-I-+--I--t-1-+-+-I4O

1--tl--1---1-+-+-t-1-+-+-110

3-2-5

3-3-3

44-55Re-)

SPT-5

722.8

737.8 SPT-4

732.8

747.8 SPT·3

752.8

727.8

742.8

s'fiFil;8'fRONGBRoWN1WiffI1VJiNo"R"RBDDISH- - ­
YELLOW MOTTLING, AND BLACK, Imm MANGANESE
NODULES), SLIGHTLY MOIST, VERY SILTY CLAY.
OCCASIONAL IRREGULAR 5 TO Icm, VERY FINE
SANDY ZONES.

FIR1\il;SfR~a~OW~@RYMOr~fuw~~uy­
WITH SAND AND I TO 4cm, ANGULAR TO
SUBANGULAR, WEAnIERBD CHERT FRAGMENTS ­
RESIDUUM

FIR1\il;SfR6Na BROWN-;SANDY(FiN"ET<HiERY- -­
COARSE, WITH OCCASIONAL 2 TO 30m, ANGULAR,
WEATHERED CHERT FRAGMENTS)M MOIST TO VERY
MOIST, VERY SILTY CLAY- RESIDUUM

15

25

35

40 +'A:yu;rG;;:E""R"RE~FU;cS~I\;-;L-A;-;T;<""4"O;-;.O'" ----------i
BEGAN HQ CORING AT 400'

10

20

30

0.

D SOIL CLASSIFICATION L E SAMPLES PL~%) NM(%) LL~%)E E L N-COUNT 0p AND REMARKS G E
I T ... FINES ('Yo)T D

H E V E Y
SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N P ~eo~ • SPT (bpf)

(~)
SYMBOLS I\ND ABBREVlATIONS BELOW, D (ft) T E t;)~"E

- N M 10 20 30 40 50 60 70 80 90 100
FIRM, DARK YELLOWISH BROWN, SLlGHTLYMOIST, 762.8

• SLlGHTLY CLAYEY SILT (TOPSOIL) 3-4-4
FIRM, YELLOWISH RED (WITH OCCASIONAL Imm
BLACK MANGANESE NODULES) •SUGHTLY MOIST,
SILTY CLAY - RES1DUUM

5 757.8 4-3-5

•

45 -!-------------------====L..717.8 -'----'......----0!:--:'10::---c2~0,...-"3'::-0-:'40:--5~0,........,6!-::O-,,!701:-8~O:--:9'::-0...,I:-!0.,,..0--l

SOIL TEST BORING1RECOllD: -",,".'--~ - - - .

PAGE 1 OF 2

BORING NO.: NBw 47

MACTEC
PROJ. NO.: 3043051021/0001

PROJECT: Proposed Gypsum Disposal Area

DRILLED: May 16, 2005

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC I-lAMMER.

THTS RECORD IS A REASONABLlllNTllRPRTlTATION OF
Driller : BurnettSUBSURFACE CONDITIONS ATTI·!H EXPLORATION

LOCATION. SUIlSURFACECONDITIONS ATOl1iER
Prepared By: MasonLOCATIONS AND ATOTHER TIMBS MAY DIFFER.

INTllRFACES BEWEEN STRATA ARE APPROXIMATE. Checked By; JusticeTRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

•
TVA-00023145



1-+--+-t-+--+-i1-+--+--li--I65

1---+--+-+-1-+--+--+-+-11--170

1-+-+--1-+-+-+--1-+-+-150

1-+-+--1-+-+-+--1-+-+-155

1-+-+-1-+--+-1--1--+-1--160

92-98

99-99

69-98

RC-5

RC-4

SAMPLES PL~%) NM(%)

[ N·COUNT 0
D T A FINES(%)
E Y

N P tee:,~ • SPT (bpI)
T E t;"8"2

~N"'" [0 20 30 40 SO 60 70
RC-2 68-100

Re-3

E
L
E
V

-692.8-

SOIL CLASSIFICATION
AND REMARKS

L
E
G
E

SEE KEY SYMBOL SHEE:r FOR EXPLANATION or N
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) 80 90 100

DOWMITE LIGHT GRAYTO LIGHT BROWN[SH I 717.8 +-.:..-1.-.1--=::....:.~:.:-+-..!.i!--=;.:......:~~...::;:~r-.:.r-~-;;:.....;:.:r::.----l
GRAY; DARKER MOTTLING MAY RANGE TO MEDIUM I

DARK GRAY. FINE GRAINED. CHERTY. USVALLY IN I
DISCRETE NODULES OR LAYERS UP TO A FEW I
CENTIMETERS IN THICKNESS. INDURATED. BEDDING I

IS THIN TO MEDIUM. AND AT AN APPARENT DIP OF ~
ABOUT 30°. WEATHERING OVERALL IS SLIGHT TO E===f
~t?~~~~r;;~6~i}~fb~~T~~gR~~ ~~~JgJED F==l 7128-
COMPLETE WEATHERING HAS RESULTED IN A ~

CAVITY FROM APPROXIMATELY 42.4' TO 44.4'. THE I
DOLOMITE IS HARD. OVERALL. THE CORE IS t
SLIGHTLY FRACTURED. WITH MODERATELY I
WEATHERED BJ:."DDlNG PLANE FRACTURES I
PREDOMINATING FROM ABOUT 47. I' TO 60.5'. THE I
CORE [1'1 MODERATELY FRACTURED FROM THE ~ 707 8-
MECHANICAL OPENING OF SEVERAL CLOSELY I'
SPACED (ABOUT I T02cm). SUBVERTICAL
FRACTURES, SOME OF WHICH EXHIBIT
SLICKEN-SJDED SURFACES. FROM APPROXIMATELY
47.1' TO 48.0'. THE DOLOMITE APPEARS TO HAVB
ABSORBED ENERGY FROM A FAULT EVENT. WITH
CAVITIES RESULTING FROM FRACTURING I
FAULTING BElN<l _ECEMENTED Willi DOLOMITR 111120'-

I,n.-
I

D
E
P
T
H

60 -

- 65 -

I- 70 _ CORING TERMINATED AT 69.44'

f-. 50 -

f- 55 -

•

• I- 75 - f-.687.8- 1--+--+--l--+--+-1-+--+-Ii--I75

!-< f- 80 - f-.682.8 - 80@

~
0

I
~:;
~

85. f-. 85 - -677.8-<>
No

~
8
V) I- 90 -l.------- L-_J... 672.8 ...L-......J.......J.----0~-:l1O:::-:2;};0:--::30~-f.40~5~O--::60':::-7~O:--::8!::0~90=-=I-:!-OO;:-----l

PAGE 2 OF 2

BORING NO.: NB~47

MACTEC
PROJ. NO.: 304305102]/0001

PROJECT: Proposed Gypsum Disposal Area

DRILLED: May 16, 2005

IREMARKS; STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.

THIS RECORD IS AREASONABLE INTERPRETATION 01'
Driller: BurnettSUDSURFACE CONDITIONS AT THE EXPLORATION

LOCATION. SUBSURI'ACECONOITIONS ATOTI~
Prepared By: MasonLOCATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFACES BEWEBN STRATA ARE APPROXIMATE.
Checked Bv: JusticeTRANSITIONS BE'rWEEN STRATA MAY BEGRADlJAI.

•
TVA-00023146



o 10 20 30 40 50 60 70 80 90 100

D SOIL CLASSIFICATION L E SAMPLES PL~%) NM(%) LL~%)E
E L N-COIJNT 0

P AND REMARKS G E
J T ... FlNES (%)T D

H E V E Y
SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N P fc~to • SPT(bpf)

.... <g) SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E t;;'g-e
-<'1M 10 20 30 40 50 60 70 80 90 100

AUGERED TO 9.0' AND BEGAN SHELBY TUBE 762.9
SAMPLING,

~ 5 - -757.9- 5

.... 10 - ').... 752.9- UD-I I 2.0-2.0 10

I' UD-2 2.0-2.0

[

- 15 -
I;,

t-747.9-

I 15
I" UD-3 1.3-1.7
1

Yl.
UD-4 1.0-1.0

~ 20 - ,;t-742.9- 20

I;
I

"

UD-5 1.1-2.0
~ 25 - :1-737.9- 25

UD-6 1.05-2.0

"
I'

I- 30 - 1-732,9-

I
30

[:
UD·7 2.0-2,0

", .'

I
Q
le ;
~ , UJ).& 0.0-2.0
~I- 35 - 1-727.9- 35
0

~ UD-9 • 0.0.Q.5BORING TERM1NATED AT 36.5'
~

~
:;:
:3- 40 - 1-722.9- 400

-<

S
~g
'"g
"'- 45 717.9

•
PROJECT: Proposed Gypsum Disposal Area

PAGE I OF 1

BORING NO.: NB-47A

MACTEC
PROJ. NO.: 3043051021/0001

DRILLED: May 26, 2005

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USl:-:G AN AUTOMATIC I-rAMMER.
NB-47A WAS OFFSET APPROXIMATELY 9,0' N48°E
OFNB47,

nilS RECORD IS AREASONAllLE INTERPRIITA'nON OF
Driller: BaileySUBSURFACF CONDITIONS ATTHB EXPLORATION

LOCATJON, SUBSURFACE CONDlTIONS AT OTHER
Prepared Bv: LawsonLOCATIONS AND AT OTHER. ·nMP..s MAY DlFl'ER.

lNTERFACl!S BEWEllN STRATA ARE APPROXlMATll.
Checked By: HastonTRANSITIONS BBTWEI!N STRATA MAY BE GRADUAL,

TVA-00023147



f-++-+-+-f-+-+-+-+-I--I20

H-+-+-+--I-+-+-+-+--I--I25

hH--I--f--II-+-+-I--f--I--II5

1--+---!--I--1--I---!--I--1--I--I40

1++-+-+--1-+-+-1--+-1--130

1-+-++-+-I~t-+--t-+--I35

1--+--+-+--1-+-+--+-+--11----110

3-4-6

3-3-3

2.0-2.0

738.3 UD-2 1.7-2.0

WOH-3·2

733.3

SPT-6 1-2-1

UD-3 2.0-2.0

SPT·7 ]-1-3
728.3

SPT-8 ]-1-2

SPT-9 13-19-16

723.3

743.3

748.3 Uo-I

718.3

AUGER REFUSAL AT 34.0'

STIFF, RED BROWN, SLIGHTLY MOIST, SILTY CIAY­
RESIDUUM

45 -l----- L-_...L 713.3 -L---1--1----
0
:!---}1'=-0-2-f.0:-::3~0--}40'7-5~0,--.,60l::--::f.70:-::8:1::0--:::90':-:I:-±OO::---J

[5

[0

40

25

30

35

20

D SOIL CLASSIFICAnON L E SAMPLES PL~%) NM(%) LL~%)E
E L N-COUNT 0

P AND REMARKS G E
I T ... FINES(%)T D

H E V E
y

SEE KEY SYMBOL SHEET FOR EXPIANATlON OF N N P foeoeo • SP1'(bpt)

(H)
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E ~-g"E

~ M '" 10 20 30 40 50 60 70 80 90 100
TOPSOIL 0.6 758.3

• FIRM, BROWN, SLlGH1LY MOIST, SILTY CLAY WITH 3·5·3
MANGANESE NODULES - RESIDUUM

sriFF;-REDBROWN, sLiGHrLYMOIST;SiITY CLAY -
WITH MANGANESE NODULES - RESIDUUM

5 753.3 5

4-4-6

•

•
PROJECT: Proposed Gypsum Disposal Area

flMACTEC
PAGE 1 OF 1

BORING NO.: NB-59

PROJ. NO.: 304305102110001

DRILLED: May 12,2005

IREMARKS: STANDARD PENBTRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER

TIilS RIlCORD IS A RBASONABLB INTBRPRIlTATlON OF
Driller: AkinsSUBSURFACE CONDmONS AT urn EXPl.ORATION

LOC i\TlON. SUBSURFACE CONDlTIONS AT omER
Prepared By: JusticeLOCATIONS AND ATOTIIIlR TIMES MAY ))lFFER

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked Bv: LawsonTR.~NsmONS BETWEEN STRATA MAY BE GRADUAl..

TVA-00023148



•
I

" .. .' :~'>

IR1:'MARKS: STANDARD PENETRATION RESISTANCE TESTING . sqlL TEST BOJIUNG RECORD
PERFORMED USINU AN AUTOMA1K HAMMER.
NB-63 OFFSET APPRI lXIMATELY 39.0' S45°E OF PROJECT: Proposed Gypsum Disposal Area
THE ORIGINAL STAKED LOCATION.

\

DRILLED: April 29, 2005 BORING NO.: NB-63

PROJ. NO.: 304305102110001 PAGE I OF 2
THIS RECORD IS ARf.\SONABLE lNTERPRFT.\TION OF

Driller: Warren

!lMACTECSUBSURFACB CONDITlONS ATTHE BJ(PLOR.\TION
LOCATION. SUIlSURFACB CONDITIONS AT OTHER

Prepared By: JusticeLOCATIONS AND AT OTHER TIMBS MAY DIFFBR.
INTERFACBS 13BWBEN STRATA ARB APPROXIMATE.

Checked By: LawsonTRANSITIONS BE'rWE!!N STRATA MAY BE GRADUAl.

TVA-00023149



o 10 20 30 40 50 6fJ 70 80 90 100

D SOIL CLASSIFICATION L E SAMPLES PL(%I NM(%l LL~·olE
E L N-COUNT '"

0
p AND REMARKS (] E

I T .6. FINES(%)T
E V

D YH SEE KEY SYMBOL SIIEH FOR EXPLANATION OF N
E P ~ ~ ~ • SPT(bpf)

SYMBOLS AND ABBREVIATIONS BELOW. 0 (Il)
N E """,

- ~V
T ~ l:: "E

- N M 10 20 30 40 50 60 70 80 90 100
AU(lER REFUSAL AT 43.2' I 7300

BE(jAN NQ CORING AT 43.2' I Re-l 84-90I
VERY sLIm lTl.Y WE,\THERED, CLOSELY JOINTED. I

I
BEDDING NOT EVIDENT, LlGI-IT ORAY, FINE I
GRAINED, VER YSTR.ONG DOlOMITE. SEVERAL I

IJOINT SETS OBSERVED MOST NOTABLE ORIENTED 1"10-I- ~(1 - AT 60° TO QO" ANI) 45". (ORTI rOClONAI. TO
50SUSPECTED BEDDlNG).

~
~

I- 55 - :=::::::
551"'0- RC-2 68-97

I- 60 - 601"10-
~
~

I- 6:1 - = 716.0- 6S
~ Re·) 71-95

I- 70 - 70

Ir==
I- 75

CORING TERMINATED AT 75,1'
706.0- 75

.
I- 80 - 1-701.0- 80.

I

-(

0;

s- ~5 - -696.0- 85<:>

N

S
ag
'"g
'" I- 9Q 1\91.0

•

•

•
REMARKS: STANDARD PENETRATION REsrSTANCE TESTING

PERFORMED USING AN AIITOMATIC HAMMER.
NB-63 OFFSET APPROXIMATELY 39.0' S45°E OF
THE ORIGINAL STAKED WCATION.

'rillS RH'ORO IS AREASONABLE INTrRPRBTATION OF
Driller WarrenSl'DSURFAt'E CONDmONS AT TIll: EXPLORATION

LOCATION. ~UnSUR.FACBCONDmONS ATOTI-IER
Prep~red By: JusticeLOCATIONS AND AT OTI-ll!R TIMBS MAY O[FFER.

INTIlRFACES BEWE'EN STRATA ARE APPROXIMATE.
Checked By: LawsonTRANsmONS BB1WEEN STRATA MAY BE GRADUAL.

I SOIL TESTBORINGRECQI@
.,:;.

I. ,

PROJECT: Proposed Gypsum Disposal Area

DRILLED: April 29, 2005 BORING NO.: NB-63

PROJ. NO.: 304305102110001 PAGE 2 OF 2

II MACTEC

TVA-00023150



o 10 20 30 40 50 60 70 80 90 100

D
SOIL CLASSIFICATION L E SAMPLES Pl.~%) NM(%) LL{%)

E E L N-COUNT 0 0
p AND REMARKS G E

I T .. FINES ('0)T D
H E V E Y

SEE KEY SYMB( II SHEET FOR EXPLANATION OF N N P fo~~ • SPT(bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D (al E ~"O"O

~ (gl T '" '" ... 10 20 30 40 50 60 70 80 90 100
781 ()

-N ....

RAN HQ CASINO TO A DEPTH OF 52 3' AND BEGAN
I[Q ROCK CORING

l- S - -770 O- S

I- ]f) - -771.0 - 10

I- 15 766.0- 15

- 20 - 1-7610- 20

- 25 - 1-756.0 - 25

- Jtl - 1-751.0 - 30

I- 35 - 1-7460- 35

I- 40 - I-W.O- 40

I- 45 - 1-736.0 - 45

I- 50 - 1-731.0 - 50
\7

VERY SLIGHTLY WEATHERED, CLOSELY JOINTED, - t::== RC-I 61-96
I- 5:; - BEDDING APPEARS TO BE FROM 40° TO SOo, LIGHT I

55ORA Y, FINE GRAINED, VERY STRONO DOLOMITE. II 72"-SEVERAL JOINT SETS OBSERVED. MOST NOTABLE
ORIENTED AT 60° TO 80° AND 45~ (ORTHOGONAL TO

I- 60 - BEDDING). II 7210- RC-2 30..96 60

I- 65 - 65=7160-
Re·3 40-100

I- 70 - =7110-
RC-4 59-100 70

1- 75 - 7SII '060-

- 80 - RC-5 84-97 80~ 701.0-

I
HQ CORING TERMINATED AT 82.3'

-.1- 85 - -6960- 85
' .

• ,-- ()f) r,91.0

•

•

•
RI:'MARKS: STANDARD PENETRATION RESISTANCE TESTING

[>I:RT'OHMFD USING AN AUTOMATIC HAMMER.

TI{\'~ ItrCORD IS A RHASONABl-BINTERPRBTATION OF
Driller: WarrenSUB~URfACECONDmONS AT THE BXPWRATION

l.OCATION SUBSURFACE CONDlTIONS AT OTHF.R
Prepared By: Justicel.Oe .\TIONS AND AT OTHER TIMES MAY DIFI'ER

IN1l'RrA(:ES BEWEEN STRATA ARE APPROXIMATE
Checked By: LawsonTRAiIlSlTIONS BETWEEN STRATA MAY DE GRADUAl-

I
' .

~ _. ;. . ,

I:SO~ TEST BORING@.CORti "

PROJECT: Proposed Gypsum Disposal Area

DRILLED: May 6, 2005 BORING NO.: NB~63A

PROJ. NO.: 304305102110001 PAGE 1 OF I

f/I MACTEC

TVA-00023151



t-+t-+-t-+--+--+-t-+--+--i IS

H+--+--f-+--+--l--+--+--l'----l30

t-+---+---+--l-+-+--+---+--l...........,40

1---t-4f-+-I---l--I--f---I--I---I--I 10

1--1+--I--t--I--I--1---I--+--I--I15

1---ff--I--1---l--I--f---I--I---I--I20

1++--+--f-+--+--l--+--+--l'----l35

2-3-4

50/0.1

. [-2-[

SP1·6

SPT·5

SPT-) 5-6-8

SPT-4

718.5

738.5

733.5

753.5

743.5

7485

758.5

AUGER REFUSAL AT ;l8A'

SfiFj;',-RED15isifTJRr\N([CSITG1iiiYMOrsT.' SANDY ­
SILTY CLAY - RESIDI1\IM

I'fRl\:(R:EDDIS"HORANGE Tb-YELLOWiSifBRClWN,- ­
SI.lGHTLY MOIST, SANDY CLAY - RESIDUUM

fuIT~R<mN,Mm~~NmC~y~lliAffiW--
Clli;B.T..£&\Q.M.Em~-..B.~ID\L.UM ... '"
SOfT. BROWN, VERY MOIST TO WET, SANDY SILT
WITI I FEW CI tERT FRAGMENTS· RESIDUUM

VERHoCISE--;--BROWN.Wn-:-VERY SiUYSANi)- -­
(COMPLETELY WEATHERED DOLOMITE)·
RESIDUUM

-'-------------------L--...L723.5 -'-----'---'------,!:--:'::--='::,..--,l::--:'::--='::---,I:-~_::':_-::l"......,-:L:---Jo [0 20 30 40 50 60 70 80 90 100

cO

15

10

0 SOIL CLASSfPICATION L E SAMPLES PL~%) NM(~.l LL~%)E
E L N-COlINT 0

P AND REMARKS G E
I TT D A FINES(%)

II E V E Y
SEE KEY SYMBOL ~HI:ET FOR EXPLANATION OF N N P ~eo~ • SPT(bpf)

SYMBOLS AND AHflREVIAnONS BELOW. D em E
_ "'t:J "'0

or, T '" c: ~
- N """1 10 20 30 40 50 60 70 80 90 1000

TOPSOIL 0.1' 7t>85

• S11rF, RED BROWN, DRY. SILTY eLAY WITH A FEW 4-4-8
CHERT fRA<iMFNTS AND SOME BLACK MANGANESE
NODULES- RESIDUUM

5 763.5 5

5-6-9

15

• 30

...
p

~
ie

8 35

tn
S
0

~
-1;
.0

~ 40:;...
N
0

;;;
0
<'".

~..,
~
0
'" ~5

•
PROJECT: Proposed Gypsum Disposal Area

lIMACTEC

J

PAGE [ OF 1

BORING NO.: NB-65

PROJ. NO.: 3043051021/0001

DRILLED: May 12, 2005

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.

TIns RI· r ORD IS AREASONABLE INTERPRJ" ATION Of
Driller' AkinsSUBSURFACI! rONDmONS ATTHB EXPLORATION

LOCATION. SUll~IIRFACE CONomONS AT OTHIlR
Prepared By: JusticeLOCATIONS A.>.fD •\TOTlIER TIMES MAY DJFFER.

lNTBRFACES BEWEEN STRATA ARE API'ROXIMATE. Checked By: LawsonTRANSmONS BETWEEN STRATA MAY OF GRADUAL.

TVA-00023152



PL~·'o) NMd%) LL~%)

... FINES(%)

• SPT(bpf)

30 40 50 60 70 SO 90 \00

l---4-+-+-+-+-+-+-+-I~20

f--1--1--+-!-+-+--+-+-l--l40

H~-+-+--l-+-++-l---lf--l25

I---HH-t---+---+-t-+-+-~30

I--+-.....t-If-+-+--+---,f-+-+-l IS

l--+-I--+-+-I--+-+-+-I~5

l--+-I--+-+-I--+-+-+-~ 10

1--+--+<.-Jf-+-+--+-f-+-+-l35

E SAMPLES
L I N-C0lJNT
E 0 T
V E Y

N P
(ft) T E

752.7

747.7 UD-I 2.0-2.0

SPT-2 4-5-6

UD-2 1,7-2.0

742.7
SPT-3 2-5-5

UD-3 2.0-2.0

737.7 SPT4 5-8-13

UD-4 2.0-2.0

732.7 SI'T-S 4-6-6

UD-5 2.0-2.0

727.7 SPT·6 3-34

UD-6 1,9-2.0

722.7 SPT-7 2-6-S

UD-7 0.4-2.0

717.7 SPT-9 6-[7-7

Re-I 0-56

RC-2 O-S
712.7

L
E
G
E
N
D

SOIL CLASSIFICATION
AND REMARKS

VERYSTlFF, 'MOTIiED(YEiIOwISHREDAND - - ­
BROWNISH YELLOW), SILTY CLAY. SLIGHTLY MOIST.
NOTE:SMALL, SATURATED ZONE SOMEWHERE
ABOVE 12.0', OUTSIDE OF SPLIT SPOON IS WET.
RESIDUUM

FfRM;YEiTowiSl-lBROWN,sLRrHTLYSANO'Y,§ILl\'­
CLAY, SLIGHTLY MOIST· RESIDUUM

~~~OT~ED~aw~~Roo~fuwffi~--­
YELLOW, AND BLACK PROM MANGANESE
STAINING), VERY SLHiI-rrLYSANDY (FINE,
MICACEOUS), SILTY CLAY. SLIGHTLY MOIST­
RESIDUUM

STjFCYELLoWiS}IRED,VI~RYsiLtY CLi\Y-;-WITIC ­
aceASIONAL I mm, BLACK MANGANESE NODULES
THROUGH-OUT, SLIGIITLY MOIST· RESIDUUM

-L-----------------..J:::=::::L-707.7 -'----"LL---~_:l:__=__:!_::_,.L:__:l:_*__:!::_,J,.....,:I:-~--Jo 10 20 30 ~O 50 60 70 80 90 100

5

D
r
p
T
H

10

15

25

20

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATION.': BELOW.

(~) -1--==-:-;-:=",,=-=-=--,-,-,====,,~=,.,-,;-:--=~=:-=--
FIRM, BROWN, ClAYEY SILT (TOPSOIL), SLIGl-ITLY
MOIST - RESIDUUM
s-riFF:-YEL'LoWiSI-IRED,'VERYsiLTY etAY-;- - - -­
SLIGHTLY MOL'lT - RESIDUUM

• ~'IF(-MOTiiI:D(DARKYEiIOW1SHBROW}C - --
BLACK. AND YELLOW). SILTY CLAY WITH

30 INCREASING SAND CONTENT WITH DEPTH. AS WELL
AS 5mm TO 2cm, ROUNDED CHERT AND SEVERELY
WEATHERED, ROUNDED SANDSTONE GRAVEL HAS
THE APPEARANCE OF POSSIBLE COLLUVIUM

....
VERYSnf'F; BROWi-CsI'IillifLY SAiiiDYSILTY'fLAY-s;

""00 WITH ABUNDANT I TO 2.5cm, ANGULAR, SLIGHTLY

~ 35
WEATHERED CHERT FRAGMENTS, MOIST -

0 RESIDUUM

~
Cl

AUGER REFUSAL AT APPROXIMATELY 36.4'i:= SET NW CASING TO 38.5'<.,.., BEGAN NQ CORING AT 36.4'
;;:
q

40 DOLOMITE, LIGHT BROWNISH ORAY TO MEDIUM
~l LIGHT GRAY. FINE GRAINED. MAYBE SLIGHTLY

§ SILICEOUS; BRIGHT UGHT MAY REFLECT SILICA.
.... RECOVERED CORE IS INDURATED. BEDDING IS
g LIKELY AT AN APPARENT DIP OF 40° TO 50°, BUT IS... LAROELY INDISTINCT. RECOVERED CORE PIECESg

ARE OVERALL SLlGI-ITLYTO MODERATELY
=l WEATHERED; LOCALLY WEATHERING HAS0
on 45

•

•
PROJECT: Proposed Gypsum Disposal Area

MACTEC
PAGE 1 OF 2

BORING NO.: NB-66DRILLED: May 2, 2005

PROJ. NO.: 3043051021/0001

REMARKS: STANDARD PENb"TRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.

THIS RECORD IS AREASONABLE INTERPRETA'nON Of
Drill~r : BurnettSUBSURFACE CONOmONS AT TIm EXPLOMTION

LOCATION. SUBSURFACE CONomONS AT OTIlER
Prepared By: MasonLOCATIONS AND AT OTHER TIMES MAY DlFI1lR

INTEl<PACES BEWEEN STRATA ARE APPl<OXIMATIl
Checked By: JusticeTRANsmONS BE1WEEN STRATA MAY BF GRADUAL.

~ --~-------------------------"

TVA-00023153



1-+-+-+-1-+--+--I-f-+-470

f-+-+--+--I-+-+-1'--+--+---l65

f-+-1--4--I-+-+-1f-+--+---l50

1-+--+--+-4--I-+-+--+-1~60

1-+-+--1-+-+--1-+-+-1---155

47-63

20-41

SAMPLES PL~%) NM(O·o) LL~%)
N-eOUNT 0

I T A FINES (0'0)D YE P \'0\'0\'0 • SPT (bpt)N E t;'g"ET - ("'I rl) 10 20 30 40 50 60 10 SO 90 100

RC-3 0-51

RC-4

RC-5

E
L
E
V

-682.7-

SOIL CLASSIFICAnON
AND REMARKS

D
E
P
T
H

I- 70 - CORING TERMINATED AT 66A'

L
E
G
E

SEE KEY SYMBOL SlIEET FOR EXPLANATION OF N
SYMBOl." AND ABBREVIATIONS BELOW. D (ft)

RESULTED IN CAVITIES (Nl)TED BELOW). E:3 101.1+-----jHI-...:.....:...:.....::.:...-f--r.;:....:::r-T':.......:::r--T---T:.......::r-T---j
RFc< IVERED CORE I~ lIARD. A PERVASIVE JOINT SET~
I~ F( )RMED AT AN A VFRAOE APPARENT DIP OF I

A!lOIIT 60e
• WITH AN AVERAGE SPACING OF ABOUT I

3 5cm. TI-IIS JOINT SET APPEARS TO BE ORTHOGONAL ~
WITH BEDDlN<i.l\lIlNY JOINT SURFACES HAVBA I
THIN WHITE ('()/ITING OF DOLOMITE. f=

I- 50 - llPEN ('AVITY FROM 38 8' TO ~6.0' I 102.7-

I- 55
_ ~~~~'~v~~ ~~M~~~~~~ 1

697

7'

DOLOMITE. MO rrr J·;n (LIGHT BROWNISH GRAY I''­
AND BROWNISH GRA Y) FINE crRAINED, WITH AN
orTEN "CRY~ rALLINE" API'[:ARANCE. RECOVERED
CORE IS INDURATED THICKLY BEDDED WITHOUT
DlSTINCr. NrITICEABLE Bl:DDlNO SURFACES;
BEDDINli IS LIKELY AT 40° TO 50° APPARENT DIP.
RECOVeRED CORI: IS SLIGHTLY WEATHBRED, BUT
MAY LOCALLY BE r< IMI'LETELY WEATHERED,

I- 60 - RESULTING IN CAVITIES (NOTED BELOW). ~ 692.7-
RECOVERED CORE IS HARD THE OOLOMlTEIS I=====t-
JOINTED WITH 55° APPARENT DIP JOINTS AT AN I
AVERAGE SPACING OF ABOI I"r 6" I

I
OPEN CAVITY FROM 57.5' TO 6 1.5' I

I- aiERT.aRAVis'HC)Rii::;jGf..PIN"K"TotTGHT- - - - - E::::::3-
_ 65 - hBROWNlSH GRAY: COLOR ALTERNATES IN I~ 6877-

\ 5mm·W1DE BANDS. fINE-GRAINED. SLIGHTLY 1m'
IWI~Jrn:.B.E12,..YEBy'Il!\RJ.L J

hDOLOMITE. LIGHT URAY TO MEDIUM LIGHT ORAY.
I-1NE-GRAINED. INDURATED. BEDDING AT AN
APPARENT DIP or ~OO TO 50°, AND MARKED BYTHIN
(lmm), DrsCONTINUOUS DARK LAYERS THAT HAVB
\~~[,IGHTL Y STYLITIC APPEARANCE; THINLY
\I<HDDED. SLIGHTLY WEATHERED HARD.

•

• I- 75 - 1-677.7- 1-+-+--1-+-+--1-+-+-1--175

1-672.7-

1-667.7-

1-+-+-+-1f-+-+-+--+-!---1so

f---+--+-+-+-+-+-4-+--1---lS5

§
til - 90 ..L-------- --.l__.L 662.7 -L---I--I----,L-+-:I::--:::J,-+-:I::---:J,-~....f.:,_:!I,___,c!-:---1

I) 10 20 30 40 50 60 70 SO 90 100

•
PROJECT: Proposed Gypsum Disposal Area

{lMACTEC
PAGE 2 OF 2

BORING NO.: NB-66DRILLED: May 2, 2005

PROJ. NO.: 3043051021/000 I

REMARKS: STANDARD PE']<.;ETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.

TI·llS RECORD IS AREASONABLIlINTERPRBTATION OF
Driller: Burnet!SUBSURIW.:E CONDlTIONS AT THIl EXPLORATION

LO< .\TION. SUBSURFACE CONOlTIONS AT OTHER
Prepared By: MasonLOCATIONS AND AT aTIiER TJMIl.~ MAY DIFFER

INrrRI'ACES I3EWBEN STRATA ARE APPROXIMATE.
Checked By: Justice1'RAN~M10NS BETWEl3N STRATA MAY IIh GRADUAL.

TVA-00023154



~+-+--+-I1-+-+-+--+-I1---l25

f-..+--+-If--+-+-+--+-!---115

1-6---+-I'--+-+-1---1~+-+-l30

1-H--1---+-I-+-++--+-I~20

o 10 20 30 40 50 60 70 80 90 100

1--4--1--+-+--1---1-+-+-11---1 10

1-...~-+-+--I---I-+-+-1--35

3-5-7

4-4-6

3-4-4

3-2-3

3-4-5

3-5-6

2.0-2.0

38-50/0.3

Uo-I

SPT-5

702.5

712.5

727.5

717.5

707.5

722.5

~iFF~MOTIillD(BROWN1SjfYEilOW-AND - - -­
YELLOWISH BROWN), SLIGHTLY MOIST. VERY SILTY
eLAY - RESIDUUM

rnW~OIT~D~aW~~B@WN~D&~K~
SPOTTY MANGANESE STAINING), SLIGHTLY MOIST, ­
VERY SILTY CLAY WITH OCCASIONAL I em,
BUFF-COLORED, WEATHERED CHERT - RESIDUUM

10

15

D SOIL CLASSIFICATION L E SAMPLES PL~%) NM(%) LL~%)E E L N-COUNT 0
P AND REMARKS G E

I T • FINBS(%)T
E V

D YH SEE KEY SYMBOL SHEET FOR EXPLANATION OF N
B P fo~~ • SPT(bpf)N

<g) SYMBOLS Al\'D ABBREVIATIONS BELOW. D T E t)~'E
~N'" 10 20 30 40 50 60 70 &0 90 100

FIRM, DARK YELLOWISH BROWN, SLIGHTLY MOIST,

• SLIGHTLY YEY SILT - TOPSOIL
FIRM, YELLOWISH BROWN, SLIGHTLY MOIST,
SLIGHTLY SANDY, VERY SILTY CLAY - RESIDUUM

~~~~TI~~~LWm~BWWN~D~~K-
5 SPOTTY MANGANESE STAINING), SLIGHTLY MOIST, 5-6-8 5

VERY SILTY CLAY- RESIDUUM

20 F11Th(MOffLED(BROWNlSiTYELLOW-;-YEiIoWfSH -
BROWN, AND BLACK MANGANESE STAINING),
MOIST, VERY SILTY CLAY- RESlDUUM

25 FlRl\(STRONU BROWi-CMOISf,"SANDY(VERvFiNE'-
SAND) CLAYEY SILT - RESIDUUM

• ~iFF:STRONGBROWN-;-SLIGHTLYMOIST,SANDY- -
30 (VERY FINE SAND) CLAYEY SILT WITH OCCASIONAL

5mm BUFF-COLORED TO LIGHT GRAY-COLORED,
ANGULAR WEATHERED CHERT - RESIDUUM

CS

~ STIFFTOvERYHARD, STRONGBROWN,SUGHTLV-
t-< 35 MOIST, SANDY (VERY FINE SAND) CLAYEY SILT@ WITH OCCASIONAL 3.5mm BUFF TO WHITE
!Xl WEATHERED CHERT - RESIDUUM£Q

6

~....

~ NorE:N6 RJiCovERY;TIIREAoo15 UPPER SEci'ioN-
40 OF SPLIT, SPOON BROKE OFF INTO SPLIT SPOON°1 HRAD. AUGER REFUSAL AT 40.0'. OFF SET 5.0 FEET

§ N11°E TO NB-73A AND AUGERED TO 44.0' AND
;;; BEGAN SPLIT-SPOON SAMPLING.
0

*'".... ----------------------0.....,
45

• PAGE I OF 2

BORING NO.: NB-73n3A

MACTEC

DRILLED: May 4, 2005

PROJ. NO.: 304305102110001

PROJECT: Proposed Gypsum Disposal Area

REMARKS: STANDARD PENETRATION RBSISTANCETBSTING
PERFORMED USING AN AUTOMATIC HAMMER.
NB-73A WAS OFFSET APPROXIMATELY 5.0' NIl °E
OFNB-73.

TlilS RECORD IS AREASONAI3Ln INTERPRIrrATION OF
Driller: BurnettSUDSURFACE CONDITIONS AT THE EXPLORATION

LOCATION. SUBSURFAC'ECONDITIDNS ATOTI-IER
Prepared By: MasonLOCATIONS ANP AT OTHER TIMES MAY DlFFER.

INTERFACESDEWEBN STRATA ARB APPROXIMATE. Checked By: HastonTRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

TVA-00023155



~+-I---+-I-+-+-II--I--I--ISO

14+--+--+-1-+-1--1-+-+-165

1-+-+--+-1-+-1---+-+-+-185

1-+-+-41-1-+-+-1--1-+-170

1-4-1---+-1-+-+-1--1-4--175

__4--+-1-1--1--1---1----11--+--460

"-+-f--f-1-+-+-+--1!-+-I55

662.5

VERVlooSB-;-BROWNisWYELLOW;-Moisl'TOWET, ­
FINE TO MEDIUM SILTY SANDY - RESIDUUM

FIRM,LiGHTYELWWlSH=BifuWN; VERY-MOiSTTO ­
WET. VERY SILTY SAND (FINE TO MEDIUM), WITH
OCCASIONAL L1TH1C FRAGMENTS· RESIDUUM

ITARb-:-PALE YELWW,VERYMOISTTO WET.SANDY­
(VERY FINE) SILT. WITH OCCASIONAL FRAGMENTS
OFWEATHEREDDOLOMITB- RESIDUUM

FIRM;VERY DARKGRAYTOGREENfSH GRAY,' - -­
SLIGHTLY MOIST, SANDY SILT - RESIDUUM

BORING TERMINATED AT 80.5'

NOTE: AUGERS APPEAR TO BE 'LEADING OFF"
(OFFSET FROM VElmCAL) DUE TO SUSPECTED
SOLUTlONED SLOTS WITHIN HIGHLY WEATHERED
BEDROCK INTERVAL

90 -I------------------..L.--...J-657.5 -L----..L-.L.------!-0-jl-0-2"L,0,..---:3l:-0-4..,LO,...--SJ,..0--..L60,--7.L.0--..LSO-9.L.O........Jloo-:o-----l

70

80

60

85

55

75

65

0
SOIL CLASSIFICATJON L E SAMPLES PL~%) NM(%) LL~%)E

E L N-COUNT 0
P AND REMARKS I

G E T ... FINES (%)T
G V

0 YH
SEE KEY SYMBOL SHEET FOR EXPLANATION OF N

E P • SPT(bpt)N

W
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E

10 20 30 40 50 60 70 80 90 100
FIRM, MOTILED (BROWNISH YELLOW, YELLOWISH 702.5

• BROWN, AND BLACK MANGANESE STAINING),
MOIST, VERY SILTY eLAY - RESIDUUM

soFi';¥ELLowiSH-BR:OWN,M6iSf,SLTGHTLY- - --
50 eLAYEY VERY SANDY (FINE SAND) SILT- 50

RESIDUUM

•

•
PROJECT: Proposed Gypsum Disposal Area

PAGE 2 OF 2

BORING NO.: NB·73173A

IlMACTEC
PROJ. NO.: 3043051021/0001

DRILLED: May 4, 2005

REMARKS; STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER
NB-73A WAS OFFSET APPROXIMATELY 5.0'NlloE
OFNB-73.

TInS RECORD IS ARF.ASONAULlllNTERPRlITATION OF
Driller: BurnettSUBSURFAC'.E CONDITIONS AT1'HE EXPU>RATION

LOCATION. SUBSURFACECONDITlONS ATOn-IER
IPreoared By: MasonLOCATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFACES BllWEllN STRATA AREAJ>PROXIMATB.
Checked Bv: HastonTRANSITIONS BETWIWN STRATA MAY BE GRADUAL

TVA-00023156



D
SOIL CLASSIFICATION L E SAMPLES PL(%) NM(%) LL~%)E

E L N-eOUNT '"
0

P AND REMARKS G E
I T .. F1NES(%)T

E V
D YH

SEE KEY SYMBOL SHEET FOR EXPLANATION OF N
E P = eo ~ • SPT(bpf)

SYMBOLS AND ABBREVIATIONS BELOW. D (ft)
N E "'",

(g) T ti s::; "E
749.7

-('1M 10 20 30 40 50 60 70 80 90 100

•
5 744.7 5

H+--+---l-+--l--I--II-+--l--125

1-++--+-+-11--+-+--+-+-1--140

1-l-+--l--I~+--I---"'+-I1--I---I-----l30

1-1+--+----JI-+--I--I-_I-+--1-~20

1---4-+--+-I1--I---I---...+-1--I---I-----l35

2-3-3

2-2-2

2.0-2.0

UD-2 1.5-2.0

UD-3

SPT-2

SPT-3

724.7

729.7

719.7

714.7

704.7 -l---l.---L---~0--:-1~0-2""0,.......,3:l::-0---..J:40?>--:5~0--:l60:--:7~0---..J:80:--:90:I:--::-!IOO-=----l

709.7

sorr;¥ELwWIsH-BROwN 'fOBROWN, Wfff,SiNDY­
CLAYEY SILT TO CLAYEY SANDY SILT WITH
OCCASIONAL CHERT FRAGMENTS - RESIDUUM

~ .;:110 739.7 10
:!\

00-1 2.0-2.0

FIRM, YELLOWISH BROWN (MOTTLED), SLIGHTLY
MOIST TO MOIST, VERY SILTY CLAY- RESIDUUM 3PT-1 3-3-5

15 734.7 15

45 -l- _

40

20

Frn.'M;¥EiLQwiSI-1BROwNTOBROWN,Wfff,SANDY-
~ CLAYEY SILT TO ClAYEY SANDY SILT WlTI-l
'" OCCASIONAL CHERT FRAGMENTS - RESIDUUM
~

25

30•

•
PROJECT: Proposed Gypsum Disposal Area

f!f MACTEC
PAGE 1 OF 2

BORING NO.: NBw73W

PROJ. NO.: 3043051021/0001

DRILLED: May 18, 2005

REMARKS: STANDARD PENETRATION Rf:lSISTANCETESTING
PBRFORMED USING AN AUTOMATIC HAMMER.
NB-73W WAS OFFSET APPROXIMATELY48.9' W OF
NB-73.

nas RECORD IS A REASONABLE lNTllRPRETATlON OF
Driller: AkinsSUBSURFACE CONDITIONS AT TIlBBXPLORATlON

LOCATION. SUBSURFACECONOITIONS ATOTIIER
Prepared By: JusticeLOCATIONS AND AT OTIIBR TIMES MAY DIFFER.

INTERFACES BEWBBN STItATA ARE APPROXIMATE.
Checked By: LawsonlltANSITIONS BB'lWllEN S1ltATA MAY BE GRADUAL.

TVA-00023157



o 10 20 30 40 50 60 70 80 90 [00

D SOIL CLASSIFICATION L E SAMPLES PL~%) NM(%) LL~%)E 0p AND REMARKS E L I N-GOUNT
T G E D T A FINES(%)

E V YH SEE KEY SYMBOL SHEET FOR EXPLANAT[ON OF N
E P &>~\o • SPT(bpf)N

f-. ~ftJ
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E ~]"E

704.7
-N(') 10 20 30 40 50 60 70 80 90 100

SOFT, YELLOWISH BROWN TO BROWN, WET, SANDY r----.
CLAYEY SILT TO CLAYEY SANDY SILT WITH r---.... r---....OCCASIONAL CHERT FRAGMENTS - RESIDUUM --..

:~ r---.;
AUGER REFUSAL AT 47.5' SPT-4 50/0.0

BEGAN NQ CORING AT 47.3' RC-I 0-24

I- 50 - SLIGHTLY TO COMPLETELY WEAn-IERED, =BROWNISH ORAYTO 11GHT ORAY, FINE GRAINED, 1-699.7- 50
RECOVERED CORE IS HARD SILICEOUS CHERTY
DOLOMITE. RECOVERED CORE IS HIGHLY
FRACTURED.

\~10TE: ~COUNTERED TOP OF WEATHERED
EDROC AT ABOUT 46.0'.

I- 55 - CORING !ERMINATED AT 49.8' f-. 694.7- 55

~ 60 - 1-689.7 - 60

i- 65 - f-.684.7 - 65

f-. 70 - f-.679.7- 70

• i- 75 - f-.674.7 - 75

~
~

!:;i- 80 - 1-669.7- 80t':l
~
!9
t':l,
~
<.....
0;;
31- 85 - i-664.7- 850

1

§
on
0...,
g...,

6
"'i- 90 659.7

•
PROJECT: Proposed Gypsum Disposal Area

MACTEC
PAGE 2 OF 2

BORING NO.: NB-73W

PROJ. NO.: 3043051021/0001

DRILLED: May 18, 2005

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC I-IAMMER.
NB·73W WAS OFFSET APPROXIMATELY 48.9' W OF
NB-73,

T1US RBCORD IS AReASONABLB INTERPRETATION OF
Driller: AkinsSUBSURFACE CONDI110NS AT THE EXPLORATION

LOCATION. SUBSUR!'ACllCONDlTlONS ATOTI-1B1l.
Prepared By: JusticeLOCATIONS AND AT OTIIP.R TIMES MAY DIFFER

INTERFACES BBWBEN STRATA AREAPPROXIMATE.
Checked Bv: LawsonTRANSITIONS BI!TWEIlN SmATA MAY BB GRADUAL.

TVA-00023158



70 80 90 100

f--Ht-t-+--+--+-+--+--+----1--l30

f-a-+--+-+----j-+--+-+--I--I5

1---41!:--t---t-+-+-+---1-+-+-140

1-+-+-I-+--+-I-+--+-t'--l20

1---.-+-+--+--+-+--+--+----1---1 :?-5

1---...-+---1-+-+--+.....-iI---+-+- 10

1---liW--+---1-+-+--+.....-iI---+-+--l35

1++--+-+----jf--+-++-+----jf--l151-2-2

2-3-5

2-3-4

4-4-6

4-5-6

5-7-7

7-6-5

501O.()

4-5-\0

1.2-2.0

1.2-2.0

1.3-2.0

1.7-2.0

1.4-2.0

0.5-2.0

fik1Vt:R.EDDISf.(Yf?!.i:iiw,SUGHTLYMO'iS-r,CLAYEY­
T() VERY CLAYEY SAND (FINE TO MEDIUM).
RESIDUUM

STifCYELLOWn;lrR~D(WITH(i,{:AslONA[ - - -­
BRO\VNISH YELLOW AND SPOTTY MANGANESE
Murrr.INOI. SLlGHTLY Mor:-T, SILTY CLAY­
RESIDUUM

VtR\'l.OOSF::-RE6DiSIiYELLOW~'liJm-ffLYM6fsT ­
TO MOIST, SILTY TO VERY SILTY, FINE TO MEDIUM
SAND· RESIDUUM

5

10

15

[)
SOIL CLASSIFICATION L I::: SAMPLES PL~%) NM(%1

J.:,
E L N-COUNT o'

P AND REMARKS G r:: I T .. FINES(%)T D
H E V E Y

SEE KEY SYMBOL SHEET fOR EXPLANATION OF N N P eo~\o • SPT(hpf)

(g)
SYMBllJ.S :\ND ABBRF.VIATIONS BELOW. () (ft) T E ~]"E

- N '" 10 :?-O 30 40 50 60
FIRM, BROWN. SLlU!lTLY MOIST, VERY SILTY CLAY- 752.1

• TOPSOIL n.6'
ffRM. YELLOWISH REO. SLIGFlTI.Y MOIST, VERY
SILTY CI./\Y - RESIDIIUM

•
PROJECT: Proposed Gypsum Disposal Area

fj{/ MACTEC
PAGE 1 OF 2

BORING NO.: NB-74DRILLED: May 5. 2005

PROJ. NO.: 304305102110001

I ....
REMARKS: STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER

TIITS RECORD [S AREASONABLB INTERPRETATION OF
Driller: BurnettSUDSURFACl CONDITIONS AT TIlE EXPLORATION

WCATION. SUflSURFACnCOND1TIONS ATOTI1ER
Prepared By: MasonW('AnONS A'NDATOTI1BR T1MllS MAY DIFFER

INTERFACllS HEWBEN STRATA ARE APPROXIMATE. Checked By: LawsonTItANSmONS BB'lWEEN STRATA MAY BE GRAI)UAL.

TVA-00023159



o 10 :!O 30 40 50 60 70 80 90 100

1)
SOIL CLASSIFICAnON I. E SAMPLES PL~%) NM(~'ol L1.(%)

E O' "p AND REMARKS E L 1 N·COUNT
T G E D T A FINES (%)

E v YH SIT KEY SYMBOL SHEET FOR EXPl.ANATION OF N
E P

, .
• SPT(bpt)N ~ .c \0

- QV
SYMR01.S AND ABBREVIATION:" BELOW. \) cft) T E -;;; ] "E

- t"t M 10 20 30 40 50 60 70 80 90 100

«.". J1707

'
KC·t .!U-.!.l

DOLOMITK l.I(jHT BROWNISH ORAY TO BROWNISH
GRAY. FINE GRAfNED: UPPER lWO FtET I·IAS A
CRYSTAl.L1NE APPEARANCE. AND MAY BE
SLIGHTLY SILICEOUS. OTlfER PORTIONS M/\Y BE
SuciHTLYCALCIC, WJTH :\ VERY WEAK REACTION
OCCASlONALLY TO DIU ITE IICL RECOVERED CORE

I- 50 - IS INJ)UR/\TED. DIS'nNCT, IDENTIfIABLE BEDDING I _
50~'A7U'BS ARE Nm READleY N<>o(r"'"IJ'. 1 702

.1
WEATHERIN(, R,\NGl;S FROM SLIGJ-lT TO COMPLETE,
RESULTING IN MULTIPLE CAVrrlES (DESCRIBED
I:lELOW1. RECOVERED PIECES OF DOLOMlTE ARE
HARD. nlE DOWMITl::.ls CONSIDERABLY
FRACTURED: INTAcr CORP PIEerS EXHIBIT A JOINT I
SET ."TAN ,\ VERAGE APPARENT DIP OF 60° WITH A I

RC-2 20-40
~ 55 - SPAClN(; OF ABOUT (f1INCH. MANY OF THESE i== 697 I _ 55FRACTURES ARE HEALED wm-I WHITE DOLOMITE J= .

AND ARE "('''''ONA'.' Y lNTERSECffiD BY AN I
ORTHOGONAL SET 01' JOINTS WITH AN /,PPARENT
Dr£' OF 50°.

.jU' TO 46,0 ' ~ CHER'I Y
473'T051.1' ~CLAY-FILLEDCAVITY (CLAY WASHED

~ 60 - OUT DURING [IRILLlNG 692.1 _ 6051.3' TO 54:!' . C,\ VITY; VERY SOFT FILLING
54.4' TO 5U' , CAVITY
61.4'1'065.7' . CAVITY
66.0' TO 68.(1 ~ CAVlTY
68.4' TO 68.75' ~ CHERT LAYER. PINKISH GRAY
MATRIX, WITH ABUNDANT I T07mm, SUBROUNDED
<,lUART? CLASTS.

Re-3 3-15
~ 65 - 65

INDICATES REPEATED INTERVALS OF ALTERNATELY
HARD f son M/\TERIAL IN INCREMENTS TOO SMALL
TO MEASURE, ONLY A FEW FRAGMENTS OF
DOLOMITE WERE RECOVERED FROM THIS
INTERVAL; THE LARGEST INTACT SECTION WAS
FROM ABOUT 71.9' TO 7:!,S'
72.5' TO 75.3' ~ CAVITY

~ 70 - 682.1- 70
OVER ALL DRILLlNG WATER RETIJRN WAS AT I
APPROXIMATELY 30%, WHICH MAY INDICATE CLAY
FILL IN MOST OF THE CAVlTlES

I- 75 - F= 6771- 75

CORING TERMINATED AT 75.8'

I- 80 - 1-672.1 - 80

c
i'l:

...
...; - 85 - -667.1 - 85
'",
~.
c...,
g
'"
§
"'I- 90 661.1

....
o

•

•

•
REMARKS: STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER.

TInS RECORD IS A RlltISONAllLE INTERPRlITAT10N OF
Driller: BurnettSUBSURFACE CONDITIONS AT THE EXPLORATION

LOCATION. SUBSLIRFACeCONDITIONS AT On-IER
Prepared By: MasonLOCATIONS AND ATOTlII!R TJMJ3S MAY DIFFER.

INTERFACES BIlWRe~ STRATA ARB APPROXIMATB.
(,hecJ\~d Bv: LawsonTRANsmONS Bl!TWBBN STRATA MAY IlE GRADUAL.

I '" .... :S~IL ':f~ST;iORiNG-l1ECOiu> I.', .r .,.

PROJECT: Proposed Gypsum Disposal Area

DRILLED: May 5, 2005 BORING NO.: NB-74

PROJ. NO.: 304305102110001 PAGE 2 OF 2

fir MACTEC

TVA-00023160



o 10 20 30 40 50 60 70 80 90 100

D
SOIL CLASSIFICATION L E SAMPLES PL~%) NM(%) LL~%)E

E L N-eOUNT 0p AND REMARKS G E
r T ... FINES(%)T D

H E V E Y
SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N P eofo~ • SPT(bpt)

f-- (g)
SYMBOLS AND ABBREVIATIONS BELOW, D (ft) T E t;]"E

_ t'ol '" 10 20 30 40 50 60 70 80 90 100
NOTE: OFFSET APPROXIMATELY 8.0 FEET N65°E OF 752.3
BORING LOCATION N8-74.

!- 5 - f--747.3- 5

;

..

;'

UD-I 1.9-2.0
f-- 10 - f--742.3- 10

UD-2 1.8-2.0

UD-3 1.9-2.0

!- 15 - ·f--737.3- UD-4 17-2.0 15

UD-S 1.0-2.0
.;-

00-6 1.7-2.0
I- 20 - 1-732.3- 20

UD-7 I 1.2-2.0

I- 25 - 1-727.3-

I
25

UD-8 1.3-2.0

BORING TERMINATED AT 27.0'

I- 30 - 1-722.3- 30

I- 35 - 1-717.3- 35

I

.f-- 40 - -712.3- 40

'-- 4S 707.3

•

•

•
PROJECT: Proposed Gypsum Disposal Area

(lMACTEC
PAGE 1 OF 1

BORING NO.: NB-74A

PROJ. NO.: 3043051021/0001

DRILLED: May 11, 2005

REMARKS: STANDARD PENETRATION RESISTANCE TBSTING
PERFORMED USING AN AUTOMATIC HAMMER.
NO GROUND WATER ENCOUNTERED AT TIME OF
EXPLORATION. NI3-74A WAS OFFSET
APPROXIMATELY 8.0' N65°E OF NB·74,

THlS RECORD IS A REASONABLE INTERPRETATION OF
Driner : BurnettSUBSURFACE CONDITIONS AT THE EXPLORATION

LOCATION, SUBSURFACe CONDITIONS AT OnlER
Prepared By: JusticeLOCATIONS AND AT OTI'IER TIMES MAY DIFJlRR

lNTBRFACIlS BEWEEN S11lATA ARE APPROXIMATE.
Checked By: LawsonTRANSITIONS BRTWIlEN STRATA MAY BI! GRAOtJAI.

TVA-00023161



H4---1---+~f-+-+--+-f-+--l25

1--1---4---.,1-+--+--11-+--1--1---110

1-+--l--1--I-+--l--1-t--I---I40

1-.Jl--+--1-t--I---I--I-+-+--l15

1-++--1--1--1-+-+--+-+-11--130

1--1+-+--1-+-+--1--1-+---1--120

1+--I---+--1-t--I---I--I-+-+--l35

)·1-1

3-4-7

5-3-2

1-1-1

2-3-3

3-4-4

1.5·1.5

3-4-10

1.2-2.0

1.6·2.0

1.5·2.0

729.4

AUGER REFUSAL AT 38.0'

VERYSOFT, BROWNTOREDDISHBROWN,viEl:;- -­
SANDY CLAYEY SILT WITH DOWMITE FRAGMENTS ­
RESIDUUM

FlRM,BR6wNA:NDREDBRow"N;SUGHiiYMoiST,­
SILTY CLAY WITH SAND, WEATHERED nffiRT
FRAGMENTS, AND BLACK MANGANESE NODULES ­
RESIDUUM

S'i'iw:BR.OwN AND RED fikoWN-:5LiGf.ITLYMoISr, ­
SANDY SILT WITH WEATHERED CHERT FRAGMENTS
AND BLACK MANGANESE NODULES - RESIDUUM

S'i'iW-;-YELLOWlSHBROWN,SUGHTLY"MoiST-;-sii:rY­
CLAY WITH CHERT FRAGMENTS AND CHERT SAND ­
RESIDUUM

I
FIRM;¥ELIbWISH-BROWN TOBRO'WN, MoIST, - - ­
SANDY CLAYEY SILT WITH CHERT FRAGMENTS­
RESIDUUM

FIRM,R.EDDISHBROWNTO REDDisH ORANGE, - -­
SLIGHTLY MOIST, 8ILTV CLAY· RESIDUUM

20

10

15

25

45 -l------------------.!--...I-724.4 -l----L.....L----!-O--,ILO-2.,.L0-3LO-4..J..O--,SJ,..0-:L6O:--7LO--L80--:9J".0~IOO~--1

40

30

35

D
SOIL CLASSIFICAnON L E SAMPLES PL~%) NM(%) LL~%)E 0P AND REMARKS E L I N-eOUNT

T G E D T .. FINES(%)
E V YH SEE KEY SYMBOL SHEET FOR EXPLANATION OF N

E P eo \0 Co • SPT(bpt)N
(8) SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E ~~'E

_N", 10 20 30 40 50 60 70 80 90 100
TOP OIL 05 769.4

• FIRM, REDDISH BROWN, DRY TO SLlGHTLY MOIST, 3-4-4
SILTV CLAY WITI·I A FEW BLACK MANGANESE
NODULES - RESIDUUM

5 764.4 5FlRM;REDDISHBRO"WN, sLfGlITLYMOiS'i',sA:NDY--
SILT WITH A FEW BLACK MANGANESE NODULES 3-3-5
AND CHERT FRAGMENTS - RESIDUUM

•

PROJECT: Proposed Gypsum Disposal Area

PAGE 1 OF 1

BORINGNO.: NB-76

MACTEC

DRILLED: May 12, 2005

PROJ. NO.: 30430510211000 I

Driller: Akins

Pre ared By: Justice
Checked B ; Lawson

REMARKS: STANDARD PENETRA110N RESISTANCE TESTING
PERFORMED USING AN AlrrOMATIC HAMMER.

THlS RECORD IS AREASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THB EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT O'fHtlR
LOCATIONS AND ATOTIIER TIMES MAY DlI'FBR.
INTBRT'AC'ES BJlWREN STMTA ARB APPROXlMATB.
TRANSITIONS BBTWEBN STRATA MAY Bll GRADUAL.

•
TVA-00023162



HIlI---+-I-+--+-I-+--+--/--l20

htf4--+-+-+-+-+-+-+-~25

I--t--+-+--t--+-+--t--+-~35

1-...-1---/-+-+-+---,1-+-+--110

1-+--I---/-+-+-+---,I--+-+--14()

1-....-+-1r--+--+-+-1-+--+--15

1-....-+-11-+--+-+-1-+--1--130

1-"-+-1-+--+-+-t--+--+-I15

39-42

86-100RC-I

RC·2

739.3

724.3

734.3

729.3

719.3

744.3

L E SAMPLES PL~%) NM l·61 LL~%)
E L I N-COUNT 0
G E D T .. FINES(%)
E V E Y
N N P • SPT(bpn
[) (ft) T E

749.3 30 +0 50 60 70 80 90 WO

t===::l-709,3

~=+-714.3

[)
SOIL CLASSIFICATIONL::

p AND REMARKS
T
H SEE KEY SYl\f[lOL SHEET Hm EXPLANATl()NOr

19> SYMBDI.S AND ABBREVIATIONS BELOW.

roPSOIL 0045'e STIFF. YEl.LOWISH RUl, DRY TO SW,JlTl.Y MOIST,
VERY SIl.TY CI.A Y - R[- SlIll IUM

S1'IFi'::-MofTiTo(YIIWWlst(REDANDoi:!V'E - - -
5 YELLOW), SLlUHTLY MOIST. SLlGHTLY CLAYEY,

SANDY TO (iRAVELLY. SILT. COARSE EL,\STIC
MATERIA!. RANGES FROM COARSE SAND TO
COARSE (iR,\VEL· RESIDUUM

Sl·ln::-YELl'oWISIIRTrf.'SLIGHTLY M6iS1',sI:RtIITLY r
10 \.(Y\.Y\iYJ1JWQ.Y.J)!1.T....: .Rl~lmillM. _______ J

STIFF, BR()WNISlf YELLOW. SLIGHTLY MOIST, VERY
SiLTY eLAY. WITH ABOUT 3ll% IlF SAMPLE
COMPRISE]) ()F WHITE VERY SEVERELY
WEATHERED CHERT FRAGMENTS - RE~JDUUM

:AiJ'ciCRSREFDsEDSlllTbLYAT ITii'. RicTPULLEf>--
FOHWARD APPROXIMATEY 5' IN ORDER TO SAMPLE

IS
DEEPER. 'Sl-
STIFF, YELLlIWISJ-f BROWN Tl) VERY DARK GRAY,
SLIGHTLY MOIST. VERY SIL1Y CLAY. WITH Imm TO
km, WHlTE f(J BUFF. WEATHERED CHERT
THROUGHOUT· RESIIXItlM

FlRM.YEiE)WiSH-BROWN TI.iVE'RYDARK-GRAY,- -
~o \ SUGmLY MOTST, VERY SILTY (LAY. WITH Imrn TO I

km, WI·TlTE TO BUFF, WEATHERED CHERT I
ITt.lRPJJ:CWQ.U.I :_~I~~DJ.!(lM.... _________ J
FIRM. STRONG BROWN. MOIH, GRAVELLY, VERY
SILTY CLAY. FINE TO MElJIUM ANGULAR. QUARTZ
GRAVEL· RESIDUUM

FlRM,'S'rRONG RROWN~MOiSf.'VE.RY$fLTY CLAY- -
25 WITI-llmm TO 2cm. AN(iULAR QUARrl. GRAVEL

fl !ROI IGHOUT (ABI){ IT 7%1- RESIDUUM

• ~if(S'fRONG BR(,),W'N-:-MOIsT.VERY~Il'TY cLXV--
30 WITH Imm TO 2cm, ANOULAR QUARTZ GRAVEL

THROUGHOUT (ABt )UI' 7· (,), GRAVEL SIZE AND
CONTENT INCREASE WITH DEPTH - RESIDUUM

on AUGER REFUSAl. AT 32.3'
~ BrGAN CORINtl A r 32.3'
~

DOLOMITE. LIGHT BR( JWNISH ORAYTO BROWNISH1- 350 ORAY. WITH AN OFTEN MO'ITLED APPEARANCE.
(;) nNE GRAINED. LOCALLY. DOLOMITE MAYTEND TOt:C
~ BE CHERTY. RECOVERED CORE IS INDURATED.
0, DISTINCT BEDP1NG FEAWRES WERE NOT
i':' OB:;ERVED. WEATl IER1NG RANGES FROM SIJGr-IT
j lREt'OVERED COREl TO COMPLETE (VOlDS AS
;;; DENOTED BELOW). RU:OVI,.RED ROCK 1S HARD. THE
0

40
DOLOMITE IS EXTREMELY I'RACTURED

<> THROUGHOUT. AND MOST I'RACTURES ARE HEALED

§ WITH WH1TF DOLOMITE. THERE APPEARANCE TO BE
TWO PREVAILING SETS OF FRAcn1RES: ONE SET

~ FROM 55° TO 70" APPARENT DIP, WITH AN AVERAGE
'" SPACING OF ONE mOT AND A SECOND SET TI-IAT...,.
~ lJIl'S FROM ABOUT 30' TO 40", AND IS ROUGHLY

a ORTHOGONAL TO THE FIRST. 44.3' TO 50.83' =
til 45

CAVTTY; 58.5' TO 63.38' = CAVITY

•
PROJECT: Proposed Gypsum Disposal Area

{lMACTEC
PAGE 1 OF 2

BORING NO.: NB-77DRILLED: May 10.2005

PROJ. NO.: 304305102110001

REMARKS: STANDARD PENETRAnON RESISTANCE TESTING
PERPORMED USING AN AUTOMATIC HAMMER.

nIlS RECORD IS AREASONABLE I'JTURPRFfATION OF
Driller: BurnettSUBSURFACI- CONDITIONS ATTI{f EXPLORATION

LOCATION. SUBSURFACE CONDrl10NS AT OntER
Prepared By: MasonlOCATIONS AND AT OTHBR TIMES MAY DIl'FllR

INTflRFJ\C'l.!S BEWEEN STRA1'A ARE APPROXIMATE
Checked By: LawsonTRANSITIONS BBTWBEN STRATA MAY BE GRADUAL.

TVA-00023163



- 65 - CORING TERMINATED AT 64.5'

1-+---1--+-+-1-+---1--+-+--160

I-+--+--+-!-+--+--+-!-+---i 50

1-+---1--+-+-1-+---1--+-+--165

1---+--+-1-+--+-11-+--+--1--155

0-0

44-58

SAMPLES PL~%J NM(%1 LL~%)
N·COUNT 0

I T .4 FINES(%)D YE P ~~ec • SPT (bpf)N
T F- in -g "E

- N '" 111 20 30 40 50 60 70 SO 90 100

RC4

RC-3

E
L
E
V

1-684.3 -

SOIL CLASSIFICATION
AND REMARKS

L
E
G
E

SEE ;:r:y SYMBOl. SHBI::r FOR EXPLANATION OF N
SYMBOLS AND ABBREVIATIONS BELOW. 0 (£1)

llOLOMITE. II(j!IT BROWNISlltiRAY TO BROWNISH !==:: 704.3
GRAY. WITH ·\N ClFTEN MOTTLED APPEARANCE. =
nNE GRAINED. LUCALLY. DOLOMITE M/\Y TEND TO ~
BE CHERTY. RECOVERED CORE IS INDURATED. I

DISTINCT [{EODING FEA rtlRFS WERE NOT •
OBSERVEO. WEATHERINej RANGES FROM SLIGHT
(RECOVEREO CORE) TO COMPLEm (VOIDS AS
DENOTED BELOW). RECOVERED ROCK IS HARD. THE '99 3 _
DOLOMITE IS EXTREMELY FRACTURED I" .
THROUGHOUT. AND MOST FRACTURES ARE HEALED I
WITH WI·mE [)( lJ.( )MIlE. THERE APPEARANCE TO BE F
TWO PREVAILING SETS OF FRACTURES; ONE SET I
FROM 55" TO 70° APPARENT DIP. WITH AN AVERAGE i===="=
SPACING OF ONE FOOT AND A SECOND SET THAT
DIPS FROM ABOUT 300 TO 40~, AND IS ROUGHLY
ORTHOGUNAL TO THE FIRST. 44.3' TO 50.83' =
CAVITY; 58.5' TO t>3.38' - CAVITY

[J
r
l'
r
lJ

(ft}
- 45

I- 5~ -

I- 50 -

I- 60 -

I- 70 - 1-679.3 - 70

• I- 75 - 1-674.3 - 75

'"EO
\0..
til- 80 - 1-669.3- 80g
E
0

i::..:...,
....
"-
31- 85 - '--664.3- 850

~

a
t~

?

'"Ctr._ 90 659.3
() 10 20 30 40 50 60 70 80 90 100

•
REMARKS: STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER.

TI liS RECORD IS ARIlASONABUlINTERPRETATION OF
Driller: BurnettSUBSURFACE CONDmONS AT THB (lXPI..ORA1l0N

l..OeATlON. SUBSURFACE CONomol'S AT 01l-lER
Prepared By: MasonI..OCATIONS AND ATOnIER TIMES MAY OIfPl!R.

INTI!RFACIl.<; Bl!WlmN STRATA ARB APPROXlMA1'B.
Checked By: LawsonTRANSJ1l0NS BETWl!BN STRATA MAYBE GRADlIAL

I. :SQB. TESt'DORlNG BECaRD ..
. .

r'"
....,'.

PROJECT: Proposed Gypsum Disposal Area

DRILLED: May 10,2005 BORING NO.: NB-77

PROJ. NO.: 3043051021/0001 PAGE 2 OF 2

I fI MACTEC I
.;~

TVA-00023164



D
SOIL CLASSIFICATION L E SAMPLES PL(%) NM(%) ll.~%)E

E L N-eOUNT ~ 0p AND REMARKS G E
(

T ... FrNES (%)T D
H E V E Y

SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N P ~~~ • SPT(bpf)

>-- <g) SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E t;""g-g
- N <'l 10 20 30 40 SO 60 70 80 90 100

AUGER TO 4.0'. BEGAN SHELBY TUBE SAMPLES AS 749.3

REQUIRED BY PARSONS (5·25-05)

I>

II- 5 - .-744.3- UD·I 2.0·2.0 5
;
:

- 10 - ~739.3- UD-2I 2.0-2.0 10

" I:'.\' UD-3 1.9-2.0'.

- 15 - 'Sl. i1-734.3 -

I
15

':;',
UD-4 1.6-2.0

.'

I

I- 20 - I; 1-729.3- UD-5 0.8-2.0 20

UD-6 0.7-2.0

);

";

UD-71'-- 25 -
;

+1-724.3- 1.7-2.0 25r, :t'

BORrNG TERMrNATED AT 26.0'

I- 30 - f-719.3- 30

>-- 35 - f-714.3 - 35

'- 40 - -709.3- 40

I

'-- 45 704.3

'"o
~o

•

•

•
PROJECT: Proposed Gypsum Disposal Area

PAGE 1 OF 1

BORING NO.: NB-77A

{lMACTEC
PROJ. NO.: 3043051021/0001

DRILLED: May 27, 2005

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.
Nf3..77A WAS OFFSET APPROXIMATELY 11.0N75°E
OFNB-77.

TIns RECORD IS A REASONABLB INTBRPRIlTATION OF
Driller: BaileysunSURFACECONDmONS ATTHE EXPLORATION

LOCATION SUBSURFACE CONDmONS AT 0111BR
Prepared By: LawsonLOCATIONS AND AT OTHER TIMES MA V OIFFBR

INTERFACES Dl!WEllN STRATA ARE APPROXIMATll. Checked By: HastonTRANsmoNS BE1WEBN STRATA MAY BE GRADUAL

TVA-00023165



f--f-+-+-f-f-+-+-+-f--l40

63-90R.C-2

E SAMPLES PL~%) NM(%) LL~%)
L N-COUNT 0
E

I T .. FINES (0/0)D
V E Y

P :: foeo eo • SPT(bpf)N E '0""
T E!~~~ 10 20 30 40 50 60 70 80 90 100

SPT·I 3-2-3

SPT-2 2-1-2-3

SPT-3 2-5-5-6
757.6 5

SPT4 2-2-3-4

SPT-5 2-34-5

752.6 10
SPT-6 2-3-3-5

SPT·7 3-4-5-5

SPT-8 2·)·2·3
15747.6

SPT-9 1-1-1-2

1-1-1-2

742.6 20
2-24-3

1-2·3-4

WOH-I-I·2
737.6 25

WOH-2-34

2-2-3-8

30
SPT-16 6-4-9-25

RC-I 15-22

727.6 35

b----i-722.6

-1-------------------==::::1...717.6 ...L---I'-L----!:0--:Il::-O--:;l;20;--:3l::-0-4-:1:0:--:5!::-0--f.60:--:7!::-0-f.80:--:9:l=0-J~OO~--J

D SOIL CLASSIFICATION LE
EP AND REMARKS GT
EH SEB KEY SYMBOL SHEET FOR EXPLANATION or N

(g)
SYMBOLS AND ABBREVIATIONS BELOW. D

OP IL OS
ARM TO SOFT, DARK BROWN, DRY TO SLIGHTLY
MOIST, CLAYEY SILT WITH ANE ROOTS - RESIDUUM

§'i'IFF:BROWNTOREDBiSfiORANGE,sL1GHi'[Y- --

5
MOIST TO MOIST, SILTY CLAY WITH A FEW BLACK
MANGANESE NODULES - RESIDUUM
FIRM,REDDlSi-iBIWWNTOORANGEBROW'N;- - --
SLlGHTLYMOIST, SILTY CLAYWITH A FEW BLACK
MANGANESE NODULES - RESIDUUM
f.fRM;-REDDISffBROWNTO ORAN'GEBROWi'C -- - -
SLlGHTLY MOIST, SILTY CLAY WITH A FEW BLACK
MANGANESE NODULES - RESIDUUM

10

srIFFTOsOFT,REDDiSH ORANGE, SLiGHTLYMOIST;-
SILTY CLAY WITH A FEW CHERT FRAGMENTS AND
BLACK MANGANESE NODULES - RESIDUUM

15
VERYSOF'f, REDDISH ORANGE,SLIGHTLYM6i§T fu-
MOIST, SILTY CLAYWITH AFEW CHERT FRAGMENTS
AND BLACK MANGANESE NODULES - RESIDUUM

20 lTJ"RM;RiiliDIS}!ORANoE,SUGHTLVMOiST-;-srr:fY- -
CLAY- RESIDUUM

FlRMTOVERYSo'F(kElmiSHORANGETO - - --
YELLOWISH BROWN, SLlOIITLYMOIST, SILTY CLAY -
RESIDUUM

25
FlRM:YELLOWrSrIBRO'"WN.SL1GHTLYMOIST;SANDY
SILTY CLAY WITH A FEW CHERT FRAGMENTS -
RESIDUUM
FlRM;-REDDJSHORANGE TO-Yi3LLOWISHBROWN,--
MOIST TO WET, SILTY CLAYWITH CHERT

." FRAGMENTS· RESmUUM
e 30'!= AUGER REFUSAL AT 30.5'
15 BEGAN HQCORJNGAT31.I'
el
I'd SUGHTLYTO COMPLETELY, CLOSELY JOINTED,
@ BROWNISH GRAYTO UGHT GRAY, FINE GRAINED
~I VERY STRONG (I'IARD) SILICEOUS DOLOMITE.
:s 35 BEDDING IS AT AN APPARENT Drp OF 45° TO 50·.

ORTHOGONAL AND HIGH ANGLE JOINTS OBSERVEDe:: THROUGHOUT. BEDDING PLANE FRACTURES AND AC! FEW JOINTS EXHIBIT SOME IRON STAINING.0 OCCASIONAL CHERTY ZONES OBSERVED.
8
:;; CAVITY (PARTIALLY CLAY-FILLED) FROM 33.5' TO
0 38.3'
~ CAVITY {PARTIALLY CLAY-ALLED) FROM 39.3' TO<~ 40
~

41.0'
'?
~

!
'" 45

····1

PAGE 1 OF 2

BORING NO.: NB~81

/lMACTEC

PROJECT: Proposed Gypsum Disposal Area

PROJ. NO.: 3043051021/0001

DRILLED: May 13,2005

IREMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERPORMED USING AN AUTOMATIC HAMMER

THIS RECORD IS AREASONABLE INTERPRETATION OF
Driller: AkinsSUDSURFACBCONOnlONSATTHBBXPDORATION

LOCATION. SUDSURFACBCONomONS AT OTImR
Prepared By: JusticeLOCATIONS AND ATOTIiER TIMES MAY DIFFI!R.

INrBRFACES BIlWEBN STRATA ARB APPROXIMATIl. Checked By: LawsonTRANsmONS BI!1WEEN STRATA MAYBE GRADUAl.

•
TVA-00023166



o 10 :lO 30 40 50 60 70 80 90 100

0
SOIL CLASSIFICATION L E SAMPLES PL~%) NM(%) LL~%)E

E L N-COUNT 0
P AND REMARKS G E

I T ... F1NES(%)T 0
H E V E Y

SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N P roectoeo • SPT(bpf)

f-W
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E l;l1!'E£

- M ('f"\ ~ 10 20 30 40 50 60 70 80 90 100
SLlOHTLYTO COMPLETELY, CLOSELY JOINTED,

i
7176

BROWNISH ORAYTO LIGHT ORAY, FINE GRAINED
VERY STRONG (HARD) SILICEOUS DOLOMITE.
BEDDINO IS AT AN APPARENT DIP OF 45° TO 50°.
ORTHOGONAL AND HIGH ANGLE JOINTS OBSERVED
THROUGHOUT. BEDDING PLANE FRACTURES AND A
FEW JOINTS EXHIBIT SOME IRON STAINING.

I- 50 - OCCASIONAL CHERTY ZONES OBSERVED. 17126

-

50
CAVITY (PARTIALLY CI..AY-FILLED) FROM 33.5' TO RC·3 89-10038.3'
CAVITY (PARTIALLY CLAY-FILLED) FROM 39.3' TO
41.0'

I- 55 - 5517076

-

J- 60 - i---
601== 702.6-

F=:::.= RC-4 45-64CORING TERMINATED AT 61.1'

- 65 - 1-697.6- 65

f- 70 - 1-692.6 - 70

I- 75 - 1-687.6 - 75

I

I- 80 - 1-682.6 - 80

•

~ f- 85 - -677.6- 85

,

L- 90 672.6

•

•

PROJECT: Proposed Gypsum Disposal Area

IfMACTEC
PAGE 2 OF 2

BORING NO.: NB-81

..,"

PROJ. NO.: 3043051021/0001

DRILLED: May 13, 2005

REMARKS: STANDARD PENETRATION RESISTANCB TESTING
PERFORMED USING AN AUTOMATIC HAMMER.

THIS RECORD 18 AREASONABLE INTERPRETATION OF
Driller: AkinssunSURFACE CONDITIONS AT THE EXPLORATION

LOCATION. SUBSURFACE ('ONDmONS AT OTHER
Prepared By: JlISticeLOCATIONS AND AT OTHER TIMES MAY DIFFER

INTERPACESBEWllEN STRATA ARE APPROXIMATE. Checked Bv: LawsonTRANsmONS EliTWBEN STRATA MAY EP. GRADUAL

•
TVA-00023167



o 30 40 50 60 70 80 90 100

~-+-H--+-i--+--+-+-.J--1--120

1-.+-+--+-1-+-+-+--+--125

1-+-....:jJ..-i-+-.....j..-I~+_+_I___l10

1-+-....-1-.J-+--+-1-.J--1--l15

1-.....-1--+-I-t-+--I--I--1~40

1--+--I-lr+-1-+-++-+-1~30

1-+-+1-1-+-+-1--1-+-+-135

2-6-5

3-5-8

7-9·10

5-8-11

1.8·2.0

5-6-10

2.0-2.0

1.0-2.0

1.0-2.0

4-11-14

.6-11-1 I

UD·I

SPT-3

VERysffFF; DA'RK'"Yi3iIowTSHBROWi,("(WITH- ­
BLACK MOTTLING). SLIGHTLY MOIST, SILTY CLAY
WITH OCCASIONAL 1TO 3cm, ANGULAR, GRAYTO
LIGHT GRAY WEATHERED CHERT FRAGMENTS ­
RESIDUUM

S'i1FF;-UOHTOLrVE BROWN(WIffi S01;IBBROWN-­
MOTTLING), DRY, SLIGHTLY CLAYEY SILT­
RESIDUUM

VERvSTIJo'F, BROWN-{WjTIr"MiNORyEILbWiSlf"" -­
BROWN MOTTLING), DRY, SANDY SILT - RESIDUUM

VERYSTIFF, MOmED(YEC[OWlSHREDAND - -­
YELLOW), DRY TO SLIGHTLY MOIST, SANDY (VERY
FINE. CONFlNEDTO YElLOW AREAS), VERY SILTY
CLAY - RESIDUUM

S'f'iFF;-UGHTOLrVE BROWN:8UillifL'YMoTs'fTO- ­
MOIST, SILTY CLAY WITH OCCASIONAL I TO 2cm.
LIGHT GRAY, ANGULAR WEATHERED CHERT
rRAGMBNTS - RESIDUUM

VERYSTIFF: YELI..:oW(WITHSOMESLACfC - - -­
MOTTLING). DRY. VERY SILTY CLAY HAS BEEN
"RIBBONED" BY A4cm PINK SANDSTONE-
RESIDUUM

VERYSTIFF, BROVi1NISHYELLOw<WrTh'MiNOR-­
ORAY AND YELLOWISH RED MOTTLING), DRY TO
SUOHTLY MOIST, SILTY CLAY WITH FLAT
SUBROUNDED CHERT FRAGMENTS AT 19.0 FEET ­
RESIDUUM

45 -1- _

15

30

20

40

10

35

25

D SOIL CLASSIFICAnON L E SAMPLES PL~%) NM{%) LL~%)E
E L N-eOUNT 0p AND REMARKS G E

1 T ... F[NES (%)T
E V

D YI-l SEE KEY SYMBOL SHEET FOR EXPLANATION OF N
E P fo&'~ • SPT{bpf)NSYMBOLS AND ABBREVIATIONS BELOW. D T E ... "d "d

(~) .. c= ..
10 20 30 40 50 60 70 80 90 100.... NM

TOP OIL 0.6

• FIRM, YELLOWISH RED, DRY TO SLIGHTLY MOIST, 3-2-4
CLAYEY SILT - RESIDUUM

VERvSTIFF, YEiXOWiSf.lRED;DRYTOSLlm-ITLY--
5 MOIST, VERY SILTY eLAY- RESIDUUM 4-8-10 5

•

•
PROJECT: Proposed Gypsum Disposal Area

flMACTEC
PAGE 1 OF 2

BORING NO.: NB-84

PROJ. NO.: 304305102110001

DRILLED: May 13, 2005

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.

nus RECORD IS AREASONABLE INTERPRETAnON OF
Driller: BurnettSUBSURFACE CONDITIONS AT THE EXPLORAnON

LOCA'nON. SUBSURFACE CONDITIONS AT O1lIER
Prepared By: MasonLOCAno~s AND ATOTIlER TIMES MAY DIFFER.

INTERFACJJS BEWEEN STRATA ARE APPROXIMATE.
Checked By: Lawson'mANSITIONS BETWEEN STRATA MAY DG GRAOUAL

TVA-00023168



o 10 20 30 40 50 60 70 80 90 100

D
SOIL CLASSIFICATION L E SAMPLES PL(%) NM(%) LL~%)E

E L N-eOUNT \I'J 0P AND REMARKS G E
I T ... FINES(%)T D

H E V E Y
SEE KEY SYMBOL SHEIIT FOR EXPLANATION OF N N P eo tb ~ • SPT (bpt)

e-~
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E 1;.)"8"2

....-t t'l et'I 10 0 30 40 50 60 70 80 90 100
VERY SOFT, YELLOWISH BROWN, WET, SILTY CLAY, 716.2 l::w1'-lU= :Hl>-I .............
WITH ANGULAR WEATHERED CHERT FRAGMENTS- :---.....

r--......RESIDUUM r---., r---.,
..........
~

~ERYS6FT, nLLoWiSHBROWN-;-WET. SILTVCLAY,- SPT-] 1 50/0.2 '"e- 50 - W1TH ANGULAR WEATHER"" CIlERT FRAGMENTS I"1.2- RC-I 75-92 50T TOP OF SAMPLE - RESIDUUM
AUGER REFUSAL AT 49. J5'
BEGAN }]Q CORING AT 49.15'

DOLOMITE. FINE GRAINED. LIGHT BROWNISH

e- S5 -
GRAY TO MEDIUM DARK ORAY, WHERE MORE
SILICEOUS. CHERTY; OCCASIONALLY, CHERT ~ 706.2- 55
OCCURS AS DISCRETE NODULES A FEW
CENTIMETERS IN SIZE, BUT MORE COMMONLY AS
BEDS 2 TO 3cm THICK INDURATED. BEDDING IS THIN =
TO MEDIUM, AND IS i\T AN APPARENT DIP OF ,
ABOUT 50°. WEATHERING IS SLIGHT TO MODERATE, I
AND MAY LOCALLY BE MODERATELY SEYERF. i===

RC-2 0-48OVERALL, THE DOLoMITE IS liARD. THE DOLOMITE
e- 60 - IS CONSIDERABLY FRACTURED THROUGHOUT WIDI -701.2- 60

A SET OF FRACTURES ORIENTED ORTHOGONALLY
TO BEDDING, THESE FRACTIJRES HAVE AN
AVERAGE SPACING or ABOUT 2 INCHES NEAR TI-lE
TOP or ROCK, AND lNCREASES TO VERY CLOSE
SPACING (0.25 TO 0.5 INCH) WITH DEPTH. JOINT
ATIITUDE STEEPENS WITH DEPTH FROM 40"

e- 65 -
APPARENT DIP TO 70° APPARENT DIP, AND INDICATE

-696.2-~N EPISODE OF FAULTING; 1000S AT 52.1', 52.3, AND 65
3.7' HAVB RELATIVELY WELL DEVELOPED SUCKEN

SIDES. ADDITIONALLY, BEDDING PLANE FRACTURES
~~'1!~~~R APPROXIMATE 1.,5' MAY BE OPEN AND

~ ERED.
HQ CORING TERMINATED AT 59.2'

e- 70 - e-6912- 70

e- 75 - 1-686.2- 75

I- 80 - e-681.2- 80

~

-,I- 85 - -676.2- 85

C".

I- 90 671.2

•

•

•
PROJECT: Proposed Gypsum Disposal Area

IIMACTEC
PAGE 2 OF 2

BORING NO.: NB·84DRILLED: May [3, 2005

PROJ. NO.: 304305102110001

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USlNG AN AUTOMATIC HAM.MER.

TIIlR RECORD IS AJUlASONABLB INTERPRETATION OF
Driller: BurnettsunSURFACB CONDITIONS ATTI-IB EXPLORATION

LOCATION. SUDSURFACB CONDITIONS AT OTHBR
Prelll\fed By: MasonLO<'ATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFACES BBWBEN STRATA AREAPPROXIMATIl. Checked Bv: LawsonTRANSITIONS nEfWEEN STRATA MAY BB GRADUAL.

TVA-00023169



PL~%) NM(%} LL~%)
0

• FINES (ull)

• SPT(bpf)

10 20 30 40 SO 60 70 80 QO lOO

f---.::-+-I-+-+-iI-+-+--4---125

1-+...--:1-+-+-11-+-+--4--120

1-+--+-l-+--+-1-+--+-I~!30

1-"'-+-1-+-+--+-1-+-+---1 [5

1-....+-+-l-+-+-+-+-l---110

1-4-++-+-+-1-+--+--+---15

4-5-6

5-5-6

4-5-7

7-7-12

44-50/0.45

E SAMPLES
L I N-COlJNT
F. D T
V E Y

N P ::0 ::0 ~
(f!) E ji

.", 'ET Cl

760.2 - N ,..,

SPT-] 2-~4

SPT-~ 3-10-7

755.2 3-5-7

L
E
G
E
N
D

SOIL CLASSIFICATION
AND REMARKS

AUGER REFUSAL XI 32.0'

STrFi':S'ThONGi3R0WN~Wi-rH SUBVERTK;A:L5mrrlTO
Icm WlDE. YELLOWISH BROWN, SANDY (FINE TO
MEDIUM) "STRINGERS" OF SILT. OCCASIONAL Imm
TO 2eO', WEATI IER En CHERT FRAGMENTS, SLIGHTI.Y
MOIST; SANDY SILTY MAYBE MOIST - RESIDUUM

ME15iuMBROW"NiSi-rGRAV:WEATHEREi515Oi01V:rITE";"
WET, OVERLAIN NY 0.3' OF DARK YELLOWISH
BROWN, FINE TO MEDJUM. WET, VERY SILTY SAND­
RESIDUUM

VERYSTIFF; Sk('l\VNlSHYEilOW-TO VEILoWiSiC i:
BROWN, SLIGHTI. YMOIST. VERY SILTY CLAY, WITH ­
ABUNDANT 101m TO 2cm. ANGULAR. BUFF-COLORED
CHERT - RESIDUUM

S'i"ifCBRowNISHvaCbw 'fciYEiTDWi&nifOWN,­
SLIGHTLY MOIST Wm·I MI)RE MtllSTURE WITH
DEPTH. VER YSILTY eLAY. WITH ABUNDANT Imrn
TO 2cm. ANI TI fLAR. BUFF-COLORED CHERT ­
RESIDUUM

FIRM, :;TRONG BROWN, SUUHTLY MOIST, SILTY
CLA Y WlTI I lmnl TO 3cl11. BUFF-COLORED. r
,,-W..f~:nlERE.Q h.H.tlli II lliQlJQ.H.QlJJ.:.. ~.s.!mJ.!JM .... _ J
VERY STIFF, STRONG BROWN, SLiGHTl.Y MOIST,
SILTY CLAY WITH Imrn TO 3em, BUFF-COLORED,
~E~W£.RgDSJ::!.E.RU!1R.Q\!0!:!.O..lJI: _RgSffilli..lM _ .J
STIFF. BROWNISH YELLOW TO YELLOWISH BROWN.
SLIGHTLY MOIST. VERY SILTY CLAY, WITH
ABUNDANT 1mm TO 2cm. ANGULAR, BUFF..cOLORED
CHERT - RESlDlillM

D
E
P
r
H

30

25

10

20

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW(n1

"i::-;;v=:-.;--:;o--.;---------------::
TOPSOIL «j.~'

•

•
725.:!

720.2

1-+--+-1-+-+--+-1-+-+--135

1-+--+--+-l--l--+--+-l--l-......j40

g
'" 45 .....L------- L.._...l..... 715.2 .....L---I--1----0-!-..JIO~2:l:0:--:3:1:-0--l40:--S"J.,O-60l:--:l:70:--:8:1:-0-J90L:-:1.J.OO.,,-----l

•
PROJECT: Proposed Gypsum Disposal Area

MACTEC
PAGE 1 OF 1

BORING NO.: NB-85DRILLED: May] 0, 2005

PROJ. NO.: 304305102110001

REMARKS: STANDA RD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.

THIS RECORD IS AREASONAIlLE l1'<TERPRCTATION OF
Driller: BurnettSUBSURFACE CONDmoNS AT TIlE EXPLORATION

LOCATION. SUnSURFACECONDlTIONS ATOTHBR
Prepared By: MasonLOCATIONS AND ATOTIJER TIMe, '-lAY DIFFER.

INTBRFACI''s BEWEEN STRATA ARl. APPROXIMATE.
Checked Bv: LawsonTRANsmONS BETWEBN STRATA MAY BBGRADUAL.

TVA-00023170



a 10 20 30 40 50 60 70 80 90 100

D
SOIL CLASSIFICATION L E SAMPLES PL~%) NM(%) LL~%)E

E L N-COUNT 0
P AND REMARKS G E

I T • FINES(%)T D
H E V B Y

SEE KEY SYMBOL SHEET FOR EXPLANAT10N OF N N P = ~ &, • SPT(bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D (Il) E '0 ""

- (g) T 1;\ r< 'E
- '" <'l 10 20 30 40 50 60 70 80 90 100

AUGER TO 13.0 AND BEGAN SHELBY TUBE 760.6
SAMPLING

.'
- 5 - . -755.6- 5

,

f- 10 - -750.6- 10

;';

'.

,
UD-I 1.5-2.0

"'.f- 15 - \T-7456- ISit .
¥t;" UD-2 1.3-2.0
l~1
:£

I UD-3 0.4-2.0
~:
i;t

f- 20 - I~H40.6- UM 0.8-2.0 20
;,'

~
UD-5 0.9·2.0

BORING TERMINATED AT 23.0'

f- 25 - f-735.6 - 25

f- 30 - 1-730.6- 30

,

f- 35 - 1-725.6 - 35

1

f- 40 - -720.6- 40
1

'- 45 715.6

•

•

•
PROJECT: Proposed Gypsum Disposal Area

MACTEC
PAGE 1 OF 1

BORING NO.: NB-85ADRILLED: May 12,2005

PROJ. NO.: 304305102110001

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.
NO GROUND WATER ENCOUNTERED AT TIME OF
EXPLORATION. NB-85A WAS OFFSET
APPROXlMATELY 4.3' N25°W OF NB-85.

11·1IS RIlCORD IS AREASONABLE INTERPRBTA110N OF
Driller: BurnettSUBSURFACECONDmONS ATTI-IE EXPLORATION

LOCATION. SUBSURFACB CONDITIONS AT OTHBR
Prepared By: MasonLOCATIONS AND AT OTI'Il!R TIMES MAY D1l'FBR.

INTf.!RFACBS BIlWBBN STMTAARB APPROXIMATE
Checked By: LawsonTRANSITIONS Bl!TW1!lJN STRATA MAY BBGRADUAI•.

TVA-00023171



o 10 20 30 40 50 60 70 80 90 100

D SOIL CLASSIFICATION L E SAMPLES J>L~%) NM(%) LL~%)E 0p AND REMARKS E L I N-eOUNT
T G E D T '" FINES(%)
Ii B V E

y
SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N P eofoto • SPT(bpt)

- CH)
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E ~]"g

..... "'<'l 10 20 30 40 50 60 70 80 90 100
AUGERED TO 17.0' AND BEGAN SHELBY TUBE 761.1
SAMPLING.

5 - 1-756.1- 5

;- 10 - '1-751.1- 10,

'- 15 - '-746.1- 15

UD-31 1.0-2.0

.?
'- 20 - .tI-74I.1 - 20

..

UD-5 0.9-2.0

'.' UD-6 1.6-2.0
I- 25 - : '-736.1- 25

UD-7 2.0-2.0

UD-8 1.6-2.0

I- 30 - 1-731.1- UD-9 1.0-2.0 30
,

AUGER REFUSAL AT 31.0'

I- 35 - 1-726.1 - 35

- 40 - -721.1- 40
[

~ 45 716.1

•

•

•
PROJECT: Proposed Gypsum Disposal Area

MACTEC
PAGE 1 OF 1

BORING NO.: NB-85B

PROJ. NO.: 304305102110001

DRILLED: May 12,2005

REMARKS: STANDARD J>ENETRATlON RESISTANCE TESTING
J>ERFORMED USING AN AUTOMATIC HAMMER.
NO GROUND WATER r."'NCOUNTERED AT TIME OF
EXJ>LORATION. NB-85B WAS OFFSET
APPROXIMATELY 7.'1 N25"W OF NB-85.

nils RECORD IS AREASONABLB1NTERPRETATION OF
Driller: BurnetlSUBSURFACJ! CONDmONS AT TIlE EXPLORATION

LOCATION. SUDSURFACE CONDlTIONS AT OTHER
Prepared By: MasonLOCATIONS AND ATOnlER TIMES MAY DIFFER.

INTERFACES DEWllEN STRATA ARE APPROXlMATB.
Checked By: LawsonTRANSITIONS llETWIiEN STRATA MAY BE GRADUAl.

TVA-00023172
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•

Proposed Gypsum Disposal Area, TVA Kingston Fossil Planl
MACTEC Projec13043051021.01

APPENDIXC

MONITORING WELL INSTALLATION LOGS

October 10. 2005

TVA-00023173



OVERBURDEN MONITORING WELL INSTALLATION RECORD

JOB NAME TVA KINGSTON GYPSUM DISPOSAL AREA

TVA WELL NUMBER M_W_-1_0A _

BOREHOLE DIAMETER 8.25" (SOIL); 3.78" (BEDROCK)

TOTAL DEPTH 5.:...-6_.2_' _

FIELD REPRESENTATIVE JO_H_N_M_I4_S_0_N _

&Tr

JOB NUMBER 3043051021

INSTALLAnON DATE 06/01/2005

DRILLED BY M.BURNEIT

RISER/SCREEN

MATERIAL SCHEDULE 40 PIIC

DIAMETER 2.0"

SLOT SIZE 0.010"

-------- LOCKABLE PLASTICj
RUBBER PLUG

3.7'

56.2'

20.3'

55.3' 51.6' ....r.- ~~

~-- SOIL CUTTING BACKFILL

~-- RESIDUUM

~-- BENTONITE ANNULAR SEAL

~I---- No.1 SAND FILTER

:.:.Elr......,;.;~~ ~01---- 2" DIA. 0.010"
SLOTTED SCREEN

,......-- DOLOMITE BEDROCK

MACTEC

TVA-00023174



BEDROCK MONITORING WELL INSTALLATION RECORD

JOB NAME TVA KINGSTON GYPSUM DISPOSAL AREA

TVA WELL NUMBER M_'W_~1_0B _

BOREHOLE DIAMETER 8.25" (SOIL); 3.78" (BEDROCK)

TOTAL DEPTH 7._'2._4_' _

FIELD REPRESENTATIVE __-...;..JO.:..;,H__N_M.....;A.....;S.....;O_N _

C!r;

JOB NUMBER 3043051021

INSTALLATION DATE 05/31/2005

DRILLED BY M.BURNEIT

RISER/SCREEN

MATERIAL SCHEDULE 40 PVC

DIAMETER 2.0"

SLOT SIZE 0.010"

lr--------·,..L-lOu., -------- LOCKABLE PLASTIC!
RUBBER PLUG

3.4'

72.4'
70.4'

~~~~~~'f--SOIL CUmNG BACKFILL

~-- RESIDUUM

'&---- BENTONITE ANNULAR SEAL

1----No.2 SAND FILTER

1---- 2" DIA. 0.010'
SLOTIED SCREEN

r----- DOLOMITE BEDROCK

MACTEC

TVA-00023175



OVERBURDEN MONITORING WELL INSTALLATION RECORD

JOB NAME TVA KINGSTON GYPSUM DISPOSAL AREA

TVA WELL NUMBER M_W_-2_1_A _

BOREHOLE DIAMETER 8.25" (SOIL); 3.78" (BEDROCK)

TOTAL DEPTH 5_0_.4_' _

FIELD REPRESENTATIVE JO_H_N_M._A_S_O_N:.....-__

C!:7}t-

JOB NUMBER 3043051021

INSTALLATION DATE 06/02/2005

DRILLED BY M.BURNETT

RISER/SCREEN

MATERIAL SCHEDULE 40 PVC

DIAMETER 2.0"

SLOT SIZE 0.010"

--DOLOMITE BEDROCK

nt-- SOIL CUmNG BACKFILL

~'I--- ALLUVIUM

q...--- BENTONITE ANNULAR SEAL

-------- LOCKABLE PLASTIC!
RUBBER PLUG

~~~ ~--- No.1 SAND FILTER

~f:t;~~~ ~-- 2" DIA. a.OlO"
SLOTT"ED SCREEN

17.3'
18.3'

48.3' 47.8' -'----------I~~~lOJ4~~,.L'

50.4'

MACTEC

TVA-00023176



OVERBURDEN MONITORING WELL INSTALLATION RECORD

JOB NAME TVA KINGSTON GYPSUM DISPOSAL AREA

TVA WELL NUMBER M_W_~44_A _

BOREHOLE DIAMETER 8.25" (SOIL); 3.78" (BEDROCK)

TOTAL DEPTH 4_0,_5_' _

FIELD REPRESENTATIVE 7i_O_D_D_J_US_l1_CE _

C:Tt

JOB NUMBER 3043051021

INSTALLATION DATE 06/07/2005

DRILLED BY G.AKINS

RISER/SCREEN

MATERIAL SCHEDULE 40 PVC

DIAMETER 2,0"

SLOT SIZE 0.010"

40.5'

37.7'

2,7'

--------LOCKABLE PLASTIC!
RUBBER PLUG

"y.-- SOIL CUmNG BACKFILL

~'iI--- RESIDUUM

~-- BENTONIlE ANNULAR SEAL

~---No.1SAND FILTER

~--- 2" DIA. 0.010"
SLOTIED SCREEN

--DOLOMITE BEDROCK

MACTEC

TVA-00023177



BEDROCK MONITORING WELL INSTALLATION RECORD

JOB NAME TVA KINGSTON GYPSUM DISPOSAL AREA

BOREHOLE DIAMETER 8.25" (SOIL); 3.78" (BEDROCK)

TOTAL DEPTH 1_0_4._2_' _

TVA WELL NUMBER M_W_-4_4_B _

JOB NUMBER 3043051021

INSTALLATION DATE 06/02/2005

DRILLED BY G.AKINS

RISER/SCREEN

MATERIAL SCHEDULE 40 PVC

DIAMETER 2.0"

SLOT SIZE 0.010"

TODD JUSTICECff-EPRESENTA11VE

l
:---------~~-------- LOCKABLE PLASTIC/

RUBBER PLUG
1.3'

r----- DOLOMITE BEDROCK

1---- No.2 SAND FILTER

!iil---- 2" DIA. 0.010·
SLOTTED SCREEN

~- SOIL CUTTING BACKFILL

~-- RESIDUUM

~'---- BENTONITE ANNULAR SEAL

MACTEC

TVA-00023178



OVERBURDEN MONITORING WELL INSTALLATION RECORD

JOB NAME TVA KINGSTON GYPSUM DISPOSAL AREA

TVA WELL NUMBER M_W_-_4_7A _

BOREHOLE DIAMETER 8.25" (SOIL); 3.78" (BEDROCK)

TOTAL DEPTH 44_._4_' _

FIELD REPRESENTATIVE JO_H_N_M_~_S_O_N _

ev-

JOB NUMBER 3043051021

INSTALLATION DATE 06/08/2005

DRILLED BY M.BURNETr

RISER/SCREEN

MATERIAL SCHEDULE 40 PVC

DIAMETER 2.0"

SLOT SIZE 0.010"

--------LOCKABLE PLASTIC!
RUBBER PLUG

3.5'

44.4'

42.4' 42.3'

~~--SOIL CUTIING BACKFILL

~-- RESIDUUM

;w--- BENTONITE ANNULAR SEAL

..,....--- No.2 SAND FILTER

~i*--- 2" DIA. 0.010"
SLOTTED SCREEN

--DOLOMITE BEDROCK

MACTEC

TVA-00023179



OVERBURDEN MONITORING WELL INSTALLATION RECORD

JOB NAME TVA KINGSTON GYPSUM DISPOSAL AREA

TVA WELL NUMBER M_W_-6_3_A _

BOREHOLE DIAMETER 8.25" (SOIL); 3.78" (BEDROCK)

TOTAL DEPTH 4_8_.8_' _

2f..LD REPRESENTATIVE JO_H_N_MA_S_O_N _r-

JOB NUMBER 3043051021

INSTALLATION DATE 06/06/2005

DRILLED BY M.BURNETT

RISER/SCREEN

MATERIAL SCHEDULE 40 PVC

DIAMETER 2.0"

SLOT SIZE 0.010"

--------LOCKABLE PLASTIC/
RUBBER PLUG

1.8'

48.8'

16.7'

47.3,46.7' ....1--------i19.li

04-- SOIL CUTIING BACKFILL

~~- RESIDUUM

04---- BENTONITE ANNULAR SEAL

~-- No.1 SAND FILTER

~~-- 2" DIA. 0.010"
SLOTIED SCREEN

,......-- DOLOMITE BEDROCK

MACTEC

TVA-00023180



BEDROCK MONITORING WELL INSTALLATION RECORD

JOB NAME TVA KINGSTON GYPSUM DISPOSAL AREA

7VA WELL NUMBER M_W_"_6_3B _

BOREHOLE DIAMETER 8.25" (SOIL); 3.78" (BEDROCK)

TOTAL DEPTH 8_2._3_' _

FIELD REPRESENTATIVE 1i_O_D_D_J_US_TI_C_E _

~

JOB NUMBER 3043051021

INSTALLATION DATE 05/09/2005

DRILLED BY J.WARREN

RISER/SCREEN

MATERIAL SCHEDULE 40 PVC

DIAMETER 2.0"

SLOT SIZE 0.010"

82.3' 81.0'

52.3' 52.1' 51.1'

J J J

l
~-------·~::':::J.-------- LOCKABLE PLASTIC!

RUBBER PLUG
4.0'

~~- SOIL CUmNG BACKFILL

'8---- RESIDUUM
~-- BENTONITE ANNULAR SEAL

---No.2 SAND FILTER

'i!---- 2" DIA. 0.010"
SLOTTED SCREEN

tr---- DOLOMITE BEDROCK

---------------~ MACTEC

TVA-00023181



OVERBURDEN MONITORING WELL INSTALLATION RECORD

JOB NAME TVA KINGSTON GYPSUM DISPOSAL AREA

TVA WELL NUMBER M_W_M 6_6A _

BOREHOLE DIAMETER 8.25" (SOIL); 3.78" (BEDROCK)

TOTAL.DEPTH 3_B._B_' _

FIELD REPRESENTA11VE JO_H_N_M._'AS_O_N _

d"{

JOB NUMBER 3043051021

INSTALLATION DATE 05/04/2005

DRILLED BY M.BURNETT

RISER/SCREEN

MATERIAL SCHEDULE 40 PVC

DIAMETER 2.0"

SLOT SIZE 0.010"

--------LOCKABLE PLASTIC/
RUBBER PLUG

3.5'

38.8'

12.2'

37.2' 36.7' -L- _

~'.I--- SOIL CUTrING BACKFILL

~-- RESIDUUM

~-- BENTONITE ANNULAR SEAL

~--- No.1 SAND FILTER

~~-- 2" DIA. 0.010"
SLOTTED SCREEN

Ii--- DOLOMITE BEDROCK

MACTEC

TVA-00023182



OVERBURDEN MONITORING WELL INSTALLATION RECORD

JOB NAME TVA KINGSTON GYPSUM DISPOSAL AREA

TVA WELL NUMBER M_W_-7_'4_A _

BOREHOLE DIAMETER 8.25" (SOIL); 3.78" (BEDROCK)

TOTAL DEPTH ...:5..::....9•..,;:.3_' _

FlEW REPRESENTATIVE lO_H_N_M._iA_S_O_N _

tJf

JOB NUMBER 3043051021

INSTALLATION DATE 05/12/2005

DRILLED BY M.BURNETT

RISER/SCREEN

MATERIAL SCHEDULE 40 PVC

DIAMETER 2.0"

SLOT SIZE 0.010"

59.3'

56.8,56.7' -l---------l19l

-------- LOCKABLE PLASTIC/
RUBBERPWG

"1-- SOIL CumNG BACKFILL

~-- ALLUVIUM/RESIDUUM

~-- BENTONITE ANNULAR SEAL

~~--- No.1 SAND FILTER

1---- 2" DIA. 0.010·
SLOTTED SCREEN

--DOLOMITE BEDROCK

MACTEC

TVA-00023183



OVERBURDEN MONITORING WELL INSTALLATION RECORD

JOB NAME TVA KINGSTON GYPSUM DISPOSAL AREA

TVA WELL NUMBER M_W_-7_7._J!\ _

BOREHOLE DIAMETER 8.25" (SOIL); 3.78" (BEDROCK)

TOTAL DEPTH 3_5_.4_' _

FIELD REPRESENTA71VE 1i_O_D_D_J_U_S71_CE _

~

JOB NUMBER 3043051021

INSTALLA710N DATE 06/14/2005

DRILLED BY J.WARREN

RISER/SCREEN

MATERIAL SCHEDULE 40 PVC

DIAMETER 2.0"

SLOT SIZE 0.010"

-------- LOCKABLE PlASTIC/
RUBBER PLUG

4.5'

35.4'

11.6'

32.0,31.6' ....l---------¥!i

SOIL cumNG BACKFILL

?oiJ--- RESIDUUM

~-- BENTONITE ANNULAR SEAL

~~-- No.1 SAND FILTER

Ii*--- 2" DIA. 0.010"
SLOnED SCREEN

~- DOLOMITE BEDROCK

MACTEC

TVA-00023184



OVERBURDEN MONITORING WELL INSTALLATION RECORD

JOB NAME TVA KINGSTON GYPSUM DISPOSAL AREA

TVA WELL NUMBER M_W_-8_1_A _

BOREHOLE DIAMETER 8.25" (SOIL); 3.78" (BEDROCK)

TOTAL DEPTH 3_9_.8_' _

FIELD REPRESENTATIVE 7i_O_D_D_J_US_TI_C_E _

at

JOB NUMBER 3043051021

INSTALLATION DATE 06/08/2005

DRILLED8Y G.AKINS

RISER/SCREEN

MATERIAL SCHEDULE 40 PVC

DIAMETER 2.0"

SLOT SIZE 0.010"

39.S'

20.7'

36.7' 35.7' ~------19Ji

-------- LOCKABLE PLASTICI
RUBBER PLUG

SOIL CumNG BACKFILL

~~-- RESIDUUM

rnI--- BENTONITE ANNULAR SEAL

9---- No.1 SAND FILTER

9J<*--- 2n DIA. 0.010n

SLOTTED SCREEN

--DOLOMITE BEDROCK

MACTEC

TVA-00023185



BEDROCK MONITORING WELL INSTALLATION RECORD

lOB NAME TVA KINGSTON GYPSUM DISPOSAL AREA

TVA WELL NUMBER M_W_-_B_1B _

BOREHOLE DIAMETER 8.25" (SOIL); 3.78" (BEDROCK)

TOTAL DEPTH 6_1_.1_' _

FIELD REPRESENTA71VE TO_D_D....;l_U_S_Tf,..;.C=.c__

~

lOB NUMBER 3043051021

INSTALlA110N DATE 05/17/2005

DRILLED BY G.AKINS

RISER/SCREEN

MATERIAL SCHEDULE 40 PVC

DIAMETER 2.0"

SLOT SIZE 0.010"

61.1'

58.2'

33.2'

,---------,...I..Y.J-, -------- LOCKABLE PLASTIC/
RUBBER PLUG

~~~~~~~-- SOIL CUmNG BACKFILL

~-- RESIDUUM

11---- BENTONITE ANNULAR SEAL

---No.2 SAND FILTER

---2" DIA. 0.010"
SLOlTED SCREEN

1.---- DOLOMITE BEDROCK

MACTEC

TVA-00023186



•
Proposed Gypsum Disposal Area, TVA Kingston Fossil Plant
MACTEC Project 3043051021.01

APPENDIXD

OClOber 10, 2005

•

•

CONE PENETROMETER TEST PROCEDURES AND RESULTS

TVA-00023187



•
GREGG DRILLING AND TESTING, INC.

GREGG IN SITU. INC.
El'INIRONME.'tiAI. AND OEOTECIDo1CAL INVESTIGATION SERVICES

May 20,2005

Mactee
Attn: Hussein Benkhayal
1725 Louisville Drive
Knoxville, TN 37921

SUbject: CPT Site Investigation
Kingston TVA
Kingston, TN
GREGG Project Number: OS-062SC

Dear Mr. Benkhayal:

The following report presents the results of GREGG IN SITU's Cone Penetration Test
investigation for the above referenced site. The follOWing testing services were performed:

1 Cone Penetration Tests (CPTU) l&I
2 Pore Pressure Dissipation Tests (PPD) ~

•
3 seismic COne Penetration Tests (SCPTU) 0
4 ReslStivity Cone Penetration Tests (RCPTU) 0
5 UVIF Cone Penetration Tests (UVIFCPTU) 0
6 Groundwater sampling (GWS) 0
7 Soil sampling (SS) 0
8 Vapor sampling (V5) 0
9 Vane Shear Testing (VST) 0
10 SPT Energy calibration (SPTE) 0

A list of reference papers providing additional background on the specific tests conducted Is
provided in the bibliography following the text of the report. If you would bke a copy of any of
these publications or should you have any questions or comments regarding the contents of this
report, please do not hesitate to contact our office at (843) 832-4918.

•

Sincerely,
GREGG IN

Operations Manager

196 Butternut Rd • Sommenille. SfJllth Carolioa 29483 • (lUJ) 832-1918 • FAX (843) 832-4919
011D!ROrrK'I'S; tCJS .\NOFJ.ES .:UIlfFR.\N("ISl...... S.\I. r L\tJ! ...rn· oUOlillT."/N. \".\N'" Jll\l'JI.' \\·I!STBERllNtIlfJ ••A'.'·;l'::tTA

www wC.l!M.drilling.«.m

TVA-00023188



•
Cone Penetration Testing Procedure

(CPT)

Gregg In Situ. Inc. carries out all Cone Penetration Tests (CPT) using an
Integrated electronic cone system, Figure CPT. The soundings were conducted
using a 20 ton capacity cone with a tip area of 15 cm2 and a friction sleeve area
of 225 cm2

• The cone Is designed with an equal end area friction sleeve and a
tip end area ratio of 0.85.

Tip load ce;.:...11-J::H'"~' ,.

Figure CPT

Push rod
- connector

I \~

I."oOf--- Water Seat

ItI.._- Soli seal

Pore Pressure
Transducer (Ug)

Filter

Cone Tip (qr)

~I--- Inclinometer
"·l~' n &1)I: \1
1\ J

Soil seal
~.:t---- Electric cable for

signal transmission
........
"- Water Seal

1lHM--- friction load cell

n
II...

,
: I I'

::'.~'
\: "

Friction
Sleeve

TIp load cell

El
Geophones_~0
(Vs& Vp)

The cone also contains a porous
fliler element located directiy behind
the cone Up (U2). Figure CPT. It
consists of porous plastic and Is
5.00101 thick. The filter element is
used to obtain dynamic pore
pressure as the cone Is advanced as
well as Pore Pressure Dissipation
Tests (PPDT's) during appropriate
pauses in penetration. It should be
noted that prior to penetration, the
element Is fully saturated with silicon
oll under vacuum pressure to ensure
accurate and fast dissipation.

The cone takes measurements of
cone bearing (qd, sleeve frietlon (r.)
and dynamic pore water pressure
(U.2) at 5-cm intervals during
penetration to provide a nearly
continuous hydrogeologic fog. CPT
data reduction and interpretation is
perfonned in real time facUitating on­
site decision making. The above
mentioned parameters are stored on
disk for further analysis and
reference. All CPT soundings are
performed In accordance with
revised (2002) ASTM standards (0
5778-95).•

•
When the soundings are complete, the test holes are grouted using a Gregg In
Situ support rig. The grouting procedure consists of pushing a hollow CPT rod
with a "knock out" plug to the termination depth of the test hole. Grout is then
pumped under pressure as the tramIe pipe is pulled from the hole. Disruption or
further contamination to the site is therefore minimized.

TVA-00023189



au GREOO~1ESTlNG, INC.
GREGG IN SITU, INC,

ENVIRO~MENT AI. AND GEOTf.CJINICAL INVESTIGATION SERVICES

Cone Penetration Test Sounding Summary

-Table 1-

•

106 Bul1~mQr Rd. Swnmef\iIIe. Sour.. C:aroIiD1l2948J. (843) 831-1918. FA-X (W) 8J2~'1'
OTID!R omt"ES' l'~:; ANGEI.ES" s..>J'< FR..·\NI"1S. 't." S.:.!.T L,:u;:e t'1Tl'" H'.·l':lT'-'N" \'.>J'I.'" '~T\1m." \VE.qJ;ElU.U·11!-l'I,·AI '·U.'ST,

ww\\, I!1]·.:qdrilling rom

CPT Sounding alent Identification Date Termination Depth (Feet) Depth of SoIl sampfes Depth of Pore Pressure
Identification (ft) DIssipation Tests (ft)

CPT-ol NB-79 5 16/05 24.4 - 24.4
CPT-02 NB-82 5 16/05 22.3 - -
CPT-D3 NB-71 54 16/05 33.0 . -
CPT-Q4 NB-62 5 16/05 58.7 - 56.7
CPT-OS NB-57 5 17/05 41.7 - -
CPT-06 NB-54 5 17/05 28.8 - -
CPT-07 NB-58 5 17/05 36.7 - 36.8
CPT-OS NB-56 5 17/05 33.9 - -
CPT-09 NB-ll 5 17/05 30.9 - 30.9
CPT-l0 NB-26 5 17/05 35.6 - 35.6

....,
-<
~
o
o
o
tv
W.......
25 .........~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--------------



o Cone Penetration Test Data & Interpretation

o

o

Soil behavior type and stratigraphic interpretation Is based on relationships between cone
bearing (qc), sleeve friction (fs), and pore water pressure (U1). The friction ratio (Rf) is a
calculated parameter defined by 100/,Iq, and is used to infer soil behavior type. Generally:
Cohesive soDs (clays)

• High friction ratio (IV) due to small cone bearing (q,z)
• Generate large excess pore water pressures (U2)

Cohestonless soils (sands)
(!l Low friction ratio (Rf) due to large cone bearing (qc)
s Generate very little excess pore water pressures (fl2)

A complete set of baseline readings are taken prior to and at the completion of each
sounding to determine temperature shifts and any zero load offsets. CorrectIons for
temperature shifts and zero load offsets can be extremely important. especially when the
recorded loads are relatively small. In sandy soils. however. these carradians are generally
negligible.

The cone penetration test data collected from your site Is presented In graphical form in
Appendix CPT. The data Includes CPT logs of measured soil parameters. computer
calculations of interpreted soU behavior types (SBT). and additional geotechnical parameters.
A summary of location$ and depths Is avaUab1e In Table 1. Note that all penetration depths
referenced in the data are with respect to the existing ground surface.

SoU interpretation for this project was conducted using recent correlations developed by
Robertson et aI. 1990. Figure SST. Note that It Is not always possible to clearty identify a soU
type based solely on qc, h, and "1. In these situations, experience, judgment, and an
assessment of the pore pressure dissipation data should be used to infer the soil behavior
type.

lONE QIIN
I 1

11 z I
3 I
4 I.S
S :!
b 2.5
1 ~

~ 4
l) S
III 6
II 1

2 3 4 a 071

M*n fldo ('6), Rf rl{JlJl'8 SOT

TVA-00023191



• Pore Pressure Dissipation Tests
(PPDT)

Pore Pressure Dissipation Tests (PPOT's) conducted at various IntelVals
measured hydrostatic water pressures and determined the approximate depth of
the ground water table. A PPDT is conducted when the cone is halted at specific
IntelVals determined by the field representative. The variation of the penetration
pore pressure (u) with time is measured behind the tip of the cone and recorded
by a computer system.
Pore pressure dissipation data can be interpreted to provide estimates of:

• Equilibrium piezometric pressure
• Phreatic Surface
• In situ horizontal coefficient of consolidation (Ch)
• In situ horizontal coefficient of permability (kh )

In order to correctly Interpret the equilibrium piezometric pressure and/or the
phreatic surface, the pore pressure must be monitored until such time as there Is
no variation In pore pressure with time. Figure PPDT. This time is commonly
referred to as t100. the point at which 100% of the excess pore pressure has
dissipated•• A complete reference
on pore pressure
dissipation tests Is
presented by
Robertson et a!. 1991.

A summary of the pore
pressure dissipation
tests Is summarized in
Table 1. Pore pressure
dissipation data is
presented In graphical
form In Appendix
PPDT.

Ocone •£leplh 01Cone
e.-.0!0Il til WI1IIet T8llIe
,"",,-. tIeIId c:i WItet

0-1-----_-1

•
Dwater =0 cone - Hwater

Where Hwater" Ue (depth units)

lJ$f/fUJ Conver.lian FIIdDnf: 1P51 ... O.704m '" 2.31feet (water)
11$1 .. 0.958 bet. 13.9 p$i
1m .. 3.28 feet

RgutePPDT

TVA-00023192
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GREGG DRILLING AND TESTING. INC,
GREGG IN SITU, INC.

ENVIRONMENTAL AND (jEQTECHNICAL INVES'nO.UION SERVICES
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•
Proposed Gypsum DisposalArea, TVA Kingston Fossil Plant
MACTECProjeet 3043051021.01

LABORATORY TEST PROCEDURES

Moisture Content

October 10,2005

•

•

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 fine-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 1I8-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 calculated difference in water contents between the LL and PL.

Together the LL and PI are used to classify silts and clays according to the Unified Soils

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

in confmed soils beneath foundations or grade slabs. The LL, PL, and PI are 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

distribution. The soil samples are prepared for testing according to ASTM D 421 (dry preparation) or

ASTM D 2217 (wet preparation). If 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 ofnested sieves.

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

distribution of the soils coarser than the number 10 sieve is determined by passing the sample through

a set ofnested sieves. Materials passing the number 10 sieve are dispersed with a dispersing agent and

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

B-1
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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 MI45-94 (1995).•
Proposed Gypsum Disposal Area, TVA Kingston Fossil Plant
MACTEC Project 3043051021.01

October 10, 2005

•

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 determining the

specific gravity of soil solids that passes the 4.75-mm (No.4) sieve using a water pycnometer is

described in ASTM D 854, Method B, "Test Methods for Specific Gravity of Soil Solids by Water

Pycnometer".

Compaction Tests (Moisture-Density Relationship)

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

detennine engineering properties 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.

The two 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 areas where moderate

loads are anticipated. The modified Proctor compaction test is generally used for analyses ofhighways

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

upon soil particle size:

. Screeri'Size-Nulilllerof
~terilil >-Niunber of '-alo~sJler

Finer Than) . 'Layers I. c:L!l)'er .'

•

Standard
(D698)

Modified
(D 1557)

::."",... ltamlner
~eight

Procedure (poUnm.>
A 5.5

B 5.5

C 5.5

A 10

B 10

C 10

'Hanililer
Fair'

(IJi~hes)·.··.···

12

12

12

18

18

18

.Mold "
Diameter

. (Iqd1e5)

4

4

6

4

4

6

No. 4 sieve 3

No. 3/8" sieve 3

3/4" sieve 3

No.4 sieve 5

No. 3/8" sieve 5

3/4" sieve 5

25

25

56

25

25

56

B-2
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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.•
Proposed Gypsum Disposal Area, TVA Kingston Fossil Plant
MACTEC Project 3043051021.01

October 10,2005

•

•

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 membrane and placed in a biaxial chamber.

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

saturation was obtained, the sample was consolidated under various confining stresses depending upon

the laboratory assignment requirements. Upon completion of consolidation, a constant head

permeability test was performed.

Pinhole Testing

The pinhole test presents a direct, qualitative measurement of the dispersibility or deflocculation

and consequent erodibility of clay soils by causing water to flow through a small hole punched in a

specimen. The test and criteria for evaluating the test data are based upon results of several

hundred tests on samples collected from embankments, channels, and other areas where clay soils

have eroded or resisted erosion in nature. The pinhole testing was conducted in accordance to

ASTMD4647.

Consolidation Test

Consolidation tests are conducted on representative soil samples to detennine the change in height

of the sample with increasing load. The results of these tests are used to estimate the amount and

rate of settlement ofstructures constructed on similar soils.

A consolidation test is conducted according to ASTM D-2435 on a single section of an undisturbed

sample extruded from a sample tube. The sample is trimmed into a disc 2.0 or 2.5 inches in

diameter and 1 inch thick. The disc is confmed in a steel ring and sandwiched between porous

plates. Depending on the conditions in the field, the test may be conducted with a sample either at

its natural moisture content or saturated. It is then subjected to incrementally increasing vertical

loads, and the resulting deformations are measured with a micrometer dial gauge. Void ratios are

B-3
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then calculated from these deformation readipgs. The test results are presented in the form of

pressure-versus-void-ratio curves on the accompanying Consolidation Test Sheet.•

•

•

Proposed Gypsum DisposalArea, TVA Killgston Fossil Plant
MACTEC Project 3043051021.01

E-4

October 10,2005
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Proposed Gypsum Disposal Area, TVA Kingston Fossil Plant
MACTEC Project 3043051021.01

GRAIN SIZE ANALYSIS TEST RESULTS

October 10,2005
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PARTICLE SIZE DISTRIBUTION TEST REPORT
c .,; t: t:

~
.-

t: C C C a a
~

~ ~~
a a 0 0 .... a

I .... .;:. (\( + <0 .;:. N
100 (0 I') C'I ~ ... .... .... ... ...

:

~
,-

90 : \.
: : : '\

80 :
: :

~~
70 : "0:': : "\

"W :
Z 60

:
~H :

1..L
:

I-
50 "'""z :

W ~0 r--.0:::
W 40 :
Q.. : :

: :

30

20
:

10
: : :

0 :

• 200 100 10.0 1 .0 0.1 0.01 0.001
GRAIN SIZE - mm

Test % +3" % GRAVEL % SAND I % SILT I % CLAY USCS LL PI

• 2 0.0 0.0 21 .8 \ 26.0 1 52.2 MH 63 28

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
inches • number • • Bar j ng 2-10' Bulksize size NB-2,
0.375 100.0 4 100.0 Light orange brown

10 99.8 elastic si It wi th sand
20 99.4-
40 98.4-
60 96.2

100 89.0

>< GRAIN SIZE 200 78.2

D60 0.0116

D30
DlO Remarks:

>< COEFFICIENTS Sample Number 3203
Methods: Particle Size:

Cc ASTM D 422-63; Sieve
Cu Analysis: AASHTO T 27-99

-I I

Project No. : 3043051021 .0001
Project: TVA Kingston - Proposed Gypsum Stack

Date: June 23, 2005

TVA-00023226



==========================~====================~====~===============~======~===

GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 2

After wash
159.81

0.00
159.81

Date: June 23, 2005p.t No.: 3043051021.0001
P t: TVA Kingston - Proposed Gypsum Stack
============~==-========~======================================================

Sample Data

Location of Sample: Boring NB-2, 2-10' Bulk
Sample Description 1: Light orange brown
Sample Description 2: elastic silt with sand
USCS Class: MH Liquid limit: 63 Plasticity index: 28

Notes

Remarks: Sample Number 3203 Methods: Particle Size:
ASTM D 422-63; Sieve Analysis: AASHTO T 27-99

Fig. No.: 203

Mechanical Analysis Data

Initial
Dry sample and tare= 686.56
Tare ~ 0.00
Dry sample weight = 686.56
Minus #200 from wash= 76.7 %
Tare for cumulative weight retained= 0

~
ve Cumul. Wt. Percent

retained finer
.375 inches 0.00 100.0

# 4 0.14 100.0
# 10 1.59 99.8
# 20 4.37 99.4
# 40 10.77 98.4
# 60 26.19 96.2
# 100 75.76 89.0
# 200 149.82 78.2

Hydrometer Analysis Data

Separation sieve is number 40
Percent -# 40 based on complete sample= 98.4
Weight of hydrometer sample: 63
Hygroscopic moisture correction:

Moist weight & tare 55.28
Dry weight & tare 54.50
Tare = 22.40
Hygroscopic moisture= 2.4 %

Calculated biased weight= 62.49
Table of composite correction values:

Temp, deg C: 20.0 21.0 22.0 22.5 23.0

•
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- 5.8

16.294964 ~ 0.164 x Rm

0.0128
0.0128
0.0128
0.0128
0.0128
0.0129
0.0128

Camp. carr: - 6.7 - 6.4 - 6.1 - 5.9
Meniscus correction only= 0
Specific gravity of solids= 2.75
Specific gravity correction factor= 0.978
~meter type: 152H Effective depth L=

~psed TempI Actual Corrected K
time, min deg C reading reading

2.0 23.0 48.0 42.2
5.0 23.0 45.0 39.2

15.0 23.0 43.5 37.7
30.0 23.0 41.0 35.2
68.0 23.0 39.0 33.2

251.0 22.0 36.5 30.4
1445.0 22.5 34.0 28.1

Rm Eff. Diameter Percent
depth mm finer

48.0 8.4 0.0262 66.1
45.0 8.9 0.0171 61.4
43.5 9.2 0.0100 59.0
41. 0 9.6 0.0072 55.1
39.0 9.9 0.0049 52.0
36.5 10.3 0.0026 47.6
34.0 10.7 0.0011 44.0

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 % GRAVEL = 0.0
% SILT = 26.0 % CLAY = 52.2

% SAND = 21.8

D85=

•

•

0.12 D60= 0.012 D50= 0.004

TVA-00023228



PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

Test % +3" % GRAVEL % SAND % SILT % CLAY USCS LL PI

• 17 0.0 0.9 12.7 22.3 64.1 MH 62 29

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
Inohes • number • Bulksize size .Boring NB-18,5-15'
0.375 100.0 4 99.1 Tan elastic s i I t with

10 97.6 sand
20 95.5
40 93.4
60 92.1

100 89.8

>< GRAIN SIZE 200 86.4

°60 0.0030

°30
°10 Remarks:

>< COEFFICIENTS Sample Number 3198
Methods: Part i c Ie Size:

Cc ASTM D 422-63; Sieve
Cu Analysis: AASHTO T 27-99

-I I

Project No. : 3043051021 .0001
Project: TVA Kingston - Proposed Gypsum Stock

Date: June 29, 2005

TVA-00023229



=====~~======;=======-================================~========================

GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 17

After wash
79.24

0.00
79.24

Date: June 23, 2005 .e ct No.: 3043051021.0001
ct: TV~ Kingston - Proposed Gypsum Stack

===~==========================~============================================~===

----------------------------------;~~~f~~---------------------------------­
Location of Sample: Boring NB-18,~-15' Bulk
Sample Description 1: Tan elastic silt with
Sample Description 2: sand
USCS Class: MH Liquid limit: 62 Plasticity index: 29

Notes

Remarks: Sample Number 3198 Methods: Particle Size:
ASTM D 422-63; Sieve Analysis: AASHTO T 27-99

Fig. No.: 198

Mechanical Analysis Data
--------------------------------------------------.-----------------------------

Initial
Dry sample and tare= 568.96
Tare = 0.00
Dry sample weight = 568.96
Minus #~OO from wash= 86.1 %

_
for cumulative weight retained= 0
ve Cumul. Wt. Percent

retained finer
0.375 inches 0.00 100.0
# 4 5.33 99.1
# 10 13.60 97.6
# 20 25.62 95.5
# 40 37.82 93.4
# 60 44.98 92.1
# 100 58.22 89.8
# 200 77.60 86.4

Hydrometer Analysis Data

separation sieve is number 40
Percent -# 40 based on complete sample= 93.4
Weight of hydrometer sample: 62.28
Hygroscopic moisture correction:

Moist weight & tare = 52.49
Dry weight & tare = 51.78
Tare = 22.04
Hygroscopic moisture= 2.4 %

Calculated biased weight= 65.16
Table of composite correction values:

Temp, deg C: 21.0 22.0 23.0 23.5 24.0

•
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- 5.4

16.294964 - 0.164 x Rm

0.0127
0.0127
0.0127
0.0127
0.0127
0.0127
0.0126

Compo corr: - 6.4 - 6.1 - 5.8 - 5.6
Meniscus correction only= 0
Specific gravity of solids= 2.76

t
p ific gravity correction factor= 0.976
- meter type: 152H Effective depth L=

apsed TempT Actual Corrected K
time, min deg C reading reading

2.0 23.5 58.0 52.4
5.0 23.5 56.0 50.4

15.0 23.5 53.5 47.9
30.0 23.5 50.5 44.9
60.0 23.5 48.0 42.4

250.0 23.0 45.0 39.2
1441.0 24.0 41.0 35.6

Rm Eff. Diameter Percent
depth mm finer

58.0 6.8 0.0233 78.5
56.0 7.1 0.0151 75.5
53.5 7.5 0.0090 71.8
50.5 8.0 0.0065 67.3
48.0 8.4 0.0047 63.5
45.0 8.9 0.0024 58.7
41.0 9.6 0.0010 53.3

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 % GRAVEL = 0.9
% SILT = 22.3 % CLAY = 64.1

% SAND = 12.7

D85=

•

•

0.06 D60= 0.003

TVA-00023231





GRAIN SIZE DISTRIBUTION TEST DATA

Client: TVA

•

ect: TVA Kingston - Proposed
ect Number: 3043051021

Gypsum Stack

Sample Data

Source:
Sample No.: UD-l, 3 & 4 (CU)
Elev. or Depth: 6.5'-18.5'
Location: NB-18
Description: Brown to red brown
Date: PL: 42
USCS Classification: MH
Testing Remarks:

Sample Length(in./cm.):

elastic silt
LL: 81 PI: 39
AASHTO Classification:

Mechanical Analysis Data

Initial
Dry sample and tare= 224.16
Tare = 0.00
Dry sample weight = 224.16
Sample split on number 10 sieve
Split sample data:

Sample and tare = 50.53 Tare = .00 Sample weight = 50.53
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00
Sieve Cumul. wt. Percent

_
. retained finer

75 inch 0.00 100.0
4 0.32 99.9* 10 1.85 99.2* 20 0.22 98.8

* 40 0.46 98.3
* 60 0.67 97.9* 140 1.32 96.6* 200 1.86 95.5

Hydrometer Analysis Data

Separation sieve is #10
Percent -#10 based upon complete sample= 99.2
Weight of hydrometer sample: 53.51
Hygroscopic moisture oorreotion:

Moist weight & tare = 40.29
Dry weight & tare = 38.67
Tare = 11.02
Hygroscopio moisture= 5.9 %

Caloulated biased weight= 50.96
Table of oomposite correotion values:

Temp, deq C: 13.7 24.7 29.1
Compo corr: -6.0 -5.0 -3.5

_
scus correotion only: 1.0
ifio gravity of solids= 2.62

ecifio gravity oorrection factor= 1.007
Hydrometer type: 152H

================================= MACTEC, INC.
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Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent

~'min deg C reading reading depth mm finer
0.50 23.5 53.5 48.4 0.0132 54.5 7.4 0.0506 95.6
1. 00 23.5 53.0 47.9 0.0132 54.0 7.4 0.0360 94.6
2.00 23.5 52.5 47.4 0.0132 53.5 7.5 0.0256 93.6
5.00 23.5 52.0 46.9 0.0132 53.0 7.6 0.0163 92.7

15.00 23.5 51.5 46.4 0.0132 52.5 7.7 0.0094 91. 7
30.00 23.5 51. 0 45.9 0.0132 52.0 7.8 0.0067 90.7
60.00 23.5 50.0 44.9 0.0132 51.0 7.9 0.0048 88.7

250.00 23.5 48.0 42.9 0.0132 49.0 8.3 0.0024 84.8
1440.00 23.3 46.0 40.9 0.0132 47.0 8.6 0.0010 80.8

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = O. 1
% SILT = 6.5 % CLAY = 89.0

085= 0.00

•

•

% SAND = 4.4

================= MACTEC, INC.
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: TVA

•

ect: TVA Kingston - Proposed
ect Number: 3043051021

Gypsum Stack

Sample Data

Source:
Sample No.: UD-1, 2 & 3 (CU)
Elev. or Depth: 15'-23'
Location: NB-21A
Description: Brown fat clay with sand
Date~ PL: 28
USCS Classification: CH
Testing Remarks:

Sample Length(in./cm.):

LL: 53 PI: 25
AASHTO Classification:

Mechanical Analysis Data

Initial
Dry sample and tare= 243.64
Tare = 0.00
Dry sample weight = 243.64
Sample split on number '10 sieve
Split sample data:

Sample and tare = 50.04 Tare = .00 Sample weight = 50.04
Cumulative weight retained tare= .00

Tare for oumulative weight retained= .00
Sieve Cumul. wt. Percent

.,
retained finer

10 0.00 100.0
20 0.11 99.8* 40 0.25 99.5* 60 0.80 98.4* 140 5.89 88.2

# 200 8.10 83.8

Hydrometer Analysis Data

Separation sieve is #10
Percent -'10 based upon complete sample= 100.0
Weight of hydrometer sample: 51.29
Hygroscopic moisture correction:

Moist weight & tare = 41.04
Dry weight & tare = 40.31
Tare = 11.09
Hygroscopic moisture= 2.5 %

Calculated biased weight= 50.04
Table of oomposite oorrection values:

Temp, deg C: 13.7 24.7 29.1
Compo corr: -6.0 -5.0 -3.5

Meniscus correction only: 1.0
Specific gravity of solids= 2.65

•

ifiC gravity correction factor= 1.000
ometer type: 152H

Effective depth L= 16.294964 - 0.164 x Rm

================= MACTEC, INC.
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Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading depth Dml finer

0.50 23.5 45.5 40.4 0.0131 46.5 8.7 0.0544 80.7

• 1. 00 23.5 44.0 38.9 0.0131 45.0 8.9 0.0390 77.7
2.00 23.5 42.0 36.9 0.0131 43.0 9.2 0.0281 73.7
5.00 23.5 40.0 34.9 0.0131 41.0 9.6 0.0181 69.7

15.00 23.5 37.0 31.9 0.0131 38.0 10.1 0.0107 63.7
30.00 23.5 35.0 29.9 0.0131 36.0 10.4 0.0077 59.7
60.00 23.5 33.0 27.9 0.0131 34.0 10.7 0.0055 55.7

250.00 23.5 30.0 24.9 0.0131 31.0 11.2 0.0028 49.7
1440.00 23.3 25.0 19.9 0.0131 26.0 12.0 0.0012 39.7

Fractional Components

Gravel/Sand based on *4
Sand/Fines based on *200
% COBBLES = % GRAVEL =
% SILT = 29.1 % CLAY = 54.7

DSS= 0.08 D60= 0.01 DSO= 0.00

•

•

% SAND = 16.2

================== MACTEC, INC.
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GRAIN SIZE DISTRIBUTION TEST DATA

C~ient: TVA

•

ect: TVA Kingston - Proposed Gypsum Stack
ect Number: 3043051021

Sample Data

clay with sand
LL: 36 J?I: 15
AASHTO Classification:

Source:
Sample No.: UD-4, 5 & 6 (CU)
E~ev. or Depth: 30 1 -38'
Location: NB-21A
Description: Dark gray lean
Date : J?L : 21
USCS Classification: CL
Testing Remarks:

Sample Length(in./cm.) :

Mechanical Analysis Data

Initial
Dry sample and tare= 202 .53
Tare : 0.00
Dry sample weight = 202.53
Sample split on number 10 sieve
Split sample data:

Sample and tare: 51.29 Tare = .00 Sample weight = 51.29
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00
Sieve Cumul. Wt. J?ercent

~
retained finer

75 inch 0.00 100.0
4 8.36 95.9

# 10 10.36 94.9
# 20 0.03 94.8
# 40 0.11 94.7
# 60 0.20 94.5
# 140 3.05 89.3
# 200 5.45 84.8

Hydrometer Analysis Data

Separation sieve is #10
J?ercent -#10 based upon complete sample= 94.9
Weight of hydrometer sample: 52.28
Hygroscopic moisture correction:

Moist weight & tare = 48.58
Dry weight & tare = 47.88
Tare = 11.01
Hygroscopic moisture= 1.9 %

Calculated biased weight= 54.06
Table of composite correction values:

Temp, deg C: 13.7 24.7 29.1
Compo corr: -6.0 -5.0 -3.5

Wscus correction only: 1.0
ific gravity of solids= 2.66

ecific gravity correction factor: 0.998
Hydrometer type: 152H

=================== MACTEC, INC.
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Effeotive depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Aotual Correoted K Rm Eff. Diameter Percent_me, min deg C reading reading depth mm finer
0.50 23.1 47.0 41. 9 0.0131 48.0 8.4 0.0538 77.3
1. 00 23.1 44.0 38.9 0.0131 45.0 8.9 0.0391 71.7
2.00 23.1 40.0 34.9 0.0131 41. 0 9.6 0.028, 64.3
5.00 23.1 35.0 29.9 0.0131 36.0 10.4 0.0189 55.1

15.00 23.1 31.0 25.9 0.0131 32.0 11. 0 0.0112 47.7
30.00 23.1 28.5 23.4 0.0131 29.5 11.5 0.0081 43.1
60.00 23.1 26.0 20.9 0.0131 27.0 11. 9 0.0058 38.5

250.00 23.1 22.0 16.9 0.0131 23.0 12.5 0.0029 31.1
1440.00 23.1 17 .0 11. 9 0.0131 18.0 13.3 0.0013 21. 9

Fractional Components

Gravel/Sand based on *4
Sand/Fines based on #200
% COBBLES = % GRAVEL = 4.1
% SILT = 48.2 % CLAY = 36.6

DSS= 0.08 D60= 0.02 DSO= 0.01
D30= 0.00

•

•

% SAND = 11.1

================= MACTEC, INC.
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•

Particle Size Distribution Report
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GRAIN SIZE - mm.
%COBBLES 0/0 GRAVEL I % SAND %SILT I % CLAY

0.0. 0.0 I 18.9 40.2 I 40.9

SIEVE PERCENT SPEC." PASS? Soli Description
SIZE FINER PERCENT (X=NO) Reddish ~ge lean clay with sand

#4 100.0
#10 99.8
#20 99.1
#40 98.5 Atterbem Limits#60 97.2 PL= 22 LL= 40 PI= 18#140 86.9

#200 81.1 ..
Coefficients

085= 0.0942 060= 0.0205 050=0.0105
030= 015= . 010=
Cu= Cc=

Classification
USCS: CL MSHTO=

Remarks

..
W (no specification provided)

San:tple No.: Bulk Source of Sample: Date:
Location: NB-22 ElevJDepth: 2'·10'

Client: TVA

MACTEC, INC. Project: TVA Kingston· Proposed Gypsum Stack

ProiectNo: 3043051021 Figure
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: TVA

•

ect: TVA Kingston - Proposed Gypsum Stack
ect Number: 3043051021

Sample Data

Source:
Sample No.: Bulk
Elev. or Depth: 2'-10'
Location: NB-22, 2.0'-10.0'
Description: Reddish orange
Date: PL: 22
USCS Classification: CL
Testing Remarks:

Sample Length(in./cm.):

lean clay with sand
LL: 40 PI: 18
AASHTO Classification:

Mechanical Analysis Data

Initial
Dry sample and tare= 247.01
Tare = 0.00
Dry sample weight = 247.01
Sample split on number 10 sieve
Split sample data:

Sample and tare = 51.79 Tare = .00 Sample weight = 51.79
Cumulative weiqht retained tare= .00

Tare for cumulative weight retained= .00

4·eve Cumul. Wt. Percent
retained finer

4 0.00 100.0
# 10 0.38 99.8
# 20 0.34 99.1
# 40 0.69 98.5
# 60 1.34 97.2
# 140 6.69 86.9
# 200 9.69 81.1

Hydrometer Analysis Data

Separation sieve is #10
Percent -#10 based upon complete sample= 99.~

Weight of hydrometer sample: 52.88
Hygroscopic moisture correction:

Moist weight & tare = 44.40
Dry weight & tare = 43.71
Tare = 11.59
Hygroscopic moisture= 2.1 %

Calculated biased weight= 51.87
Table of composite correction values:

Temp, deg C: 13.7 24.7 29.1
Compo corr: -6.0 -5.0 -3.5

Meniscus correction only: 1.0

l ific gravity of solids= 2.63
ific gravity correction factor= 1.005

ydrometer type: 152H
Effective depth L= 16.294964 - 0.164 x Rm

================= MACTEC, INC.
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Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading depth mm finer

- 0.50 23.5 44.0 38.9 0.0132 45.0 8.9 0.0555 75.4
1. 00 23.5 41. 0 35.9 0.0132 42.0 9.4 0.0403 69.5
2.00 23.5 38.5 33.4 0.0132 39.5 9.8 0.0291 64.7
5.00 23.5 35.5 30.4 0.0132 36.5 10.3 0.0189 58.9

15.00 23.5 31.5 26.4 0.0132 32.5 11. 0 0.0112 51.1
30.00 23.5 29.0 23.9 0.0132 30.0 11.4 0.0081 46.3
60.00 23.5 27.0 21. 9 0.0132 28.0 11.7 0.0058 42.4

250.00 23.5 24.0 18.9 0.0132 25.0 12.2 0.0029 36.6
1440.00 23.3 21.5 16.4 0.0132 22.5 12.6 0.0012 31. 7

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =
% SILT = 40.2 % CLAY = 40.9

085= 0.09 060= 0.02 050= 0.01

•

-

% SAND = 18.9

================== MACTEC, INC.
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

Test % +3" % GRAVEL % SAND I % SILT I % CLAY uses LL PI

• 18 0.0 1 .5 13.3 I 19.9 I 65.3 CH 72 47

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
inches

0
number • • Bor i ng NB-25.2-10· Bulksize sIze

0.75 100.0 4 98.5 Orange brown fat clay
0.375 99.1 10 96.7 wi th sand

20 94.5
40 92.2
60 90.5

100 86.0

>< GRAIN SIZE 200 85.2

0 60 0.0035

0 30
0 10 Remarks:

>< COEFFICIENTS Sample Number 3199
Methods: Particle Size:

Cc ASTM 0 422-63; Sieve
Cu Analysis: AASHTO T 27-99

•
I I

Project No. : 3043051021.0001
Proj ect: TVA Kingston - Proposed Gypsum Stack

Date: June 23, 2005

•

TVA-00023244



===~~========~==========================~;=====================================

GRAIN SIZE DISTRIBUTION TEST DATA

II.June 23, 2005
ct No.: 3043051021.0001
ct: TVA Kingston - Proposed Gypsum Stack

Test No.: 18

After wash
77.56

0.00
77.56

================================================~====================-=---====~

Sample Data

Location of Sample: Boring NB-25,2-10' Bulk
Sample Description 1: Orange brown fat clay
Sample Description 2: with sand
USCS Class: CH Liquid limit: 72 Plasticity index: 47

Notes

Remarks: Sample Number 3199 Methods: Particle Size:
ASTM D 422-63i Sieve Analysis: AASHTO T 27-99

Fig. No.: 199

Mechanical Analysis Data

Initial
Dry sample and tare= 505.06
Tare = 0.00
Dry sample weight = 505.06
Minus #200 from wash= 84.6 %

_
for cumulative weight retained= 0
ve Cumul. Wt. Percent

retained finer
0.75 inches 0.00 100.0
0.375 inches 4.49 99.1
# 4 7.37 98.5
# 10 16.42 96.7
# 20 27.54 94.5
# 40 39.15 92.2
# 60 48.09 90.5
# 100 60.84 88.0
# 200 74.88 85.2

Hydrometer Analysis Data

separation sieve is number 40 .
Percent -# 40 based on complete sample= 92.2
Weight of hydrometer sample: 60.45
Hygroscopic moisture correction:

Moist weight & tare = 51.93
Dry weight & tare = 51.11
Tare = 22.22
Hygroscopic moisture= 2.8 %

Calculated biased weight= 63.72
Table of composite correction values:

•
TVA-00023245



Temp, deg C: 20.0 21.0 22.0 22.5 23.0
Comp .. corr: - 6. 7 - 6. 4 - 6. 1 - 5. 9 - 5. 8

Meniscus correction only~ 0

_
ifiC gravity of solids= 2.74
fie gravity correction factor= 0.980
meter type: 152H Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading depth mm finer

2.0 23.0 58.0 52.2 0.0128 58.0 6.8 0.0236 80.3
6.0 23.0 54.5 48.7 0.0128 54.5 7.4 0.0142 74.9

14.0 23.0 52.5 46.7 0.0128 52.5 7.7 0.0095 71. 9
30.0 23.0 50.5 44.7 0.0128 50.5 8.0 0.0066 68.8
60.0 22.5 48.0 42.1 0.0129 48.0 8.4 0.0048 64.8

252.0 20.0 43.0 36.3 0.0133 43.0 9.2 0.0025 55.9
1492.0 22.5 39.5 33.6 0.0129 39.5 9.8 0.0010 51. 7

-------------------------------------------------------------------------------
Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 % GRAVEL = 1.5
% SILT = 19.9 % CLAY = 65.3

% SAND = 13.3

D85=

•

•

0.07 D60= 0.003

TVA-00023246
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

Test % +3" % GRAVEL % SAND % SILT % CLAY uses LL PI

• 20 0.0 1 .2 19 . 1 31 .7 48.0 CL 47 27

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
inches • number

.Bor ing NB-39.5-10' Bulksize size •
0.375 100.0 4 98.8 Brown lean clay with

10 96.9 sand
20 94.4
40 91 .0
60 88.9

100 85.2

>< GRAIN SIZE 200 79.7

0 60 0.0111

°30
°10 Remarks:

>< COEFFICIENTS Sample Number 3201
Methods: Particle Size:

Cc ASTM D 422-63; Sieve
Cu Analysis: AASHTO T 27-99

I I

Project No. : 3043051021 .0001
Project: TVA Kingston - Proposed Gypsum Stack

Date: June 23, 2005

TVA-00023247



==~=====~====================~-;=~;====~;=;==========~====~=========~===~~=====

GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 20

After wash
164.79

0.00
164.79

_
: June 23, 2005

P ct No.: 3043051021.0001
ct: TVA Kingston ,- Proposed Gypsum Stack

=======================;======~============================~======~===========~

Sample Data

Location of Sample: Boring NB-39,5-10' Bulk
Sample Description 1: Brown lean clay with
Sample Description 2: sand
USCS Class: CL Liquid limit: 47 Plasticity index: 27

Notes

Remarks: Sample Number 3201 Methods: Particle Size:
ASTM D 422-63; Sieve Analysis: AASHTO T 27-99

Fig. No.: 201

Mechanical Analysis Data

Initial
Dry sample and tare= 799'.81
Tare = 0.00
Dry sample weight = 799.81
Minus #200 from wash= 79.4 %
Titfor cumulative weight retained= 0

ve Cumul. Wt. Percent
retained finer

0.375 inches 0.00 100.0
# 4 9.59 98.8
# 10 24.70 96.9
# 20 44.97 94.4
# 40 71.71 91.0
# 60 88.72 88.9
# 100 118.72 85.2
# 200 162.61 79.7

Hydrometer Analysis Data

Separation sieve is number 40
Percent -# 40 based on complete sample= 91.0
Weight of hydrometer sample: 64.07
Hygroscopic moisture correction:

Moist weight & tare = 52.78
Dry weight & tare = 52.15
Tare = 22.40
Hygroscopic moisture= 2.1 %

Calculated biased weight= 68.92
Table of composite correction values:

Temp, deg C: 20.0 21.0 22.0 22.5 23.0

•
TVA-00023248



- 5.8

16.294964 - 0.164 x Rm

0.0128
0.0128
0.0128
0.0128
0.0128
0.0132
0.0128

Camp. carr: - 6.7 - 6.4 - 6.1 - 5.9
Meniscus correction only= 0
Specific gravity of solids= 2.75

'

2 ific gravity correction factor=: 0.978
meter type: 152H Effective depth L=

apsed Temp, Actual Corrected K
time, min deg C reading reading

2.0 23.0 55.0 49.2
5.0 23.0 51.5 45.7

17.0 23.0 46.0 40.2
30.0 23.0 43.0 37.2
60.0 22.5 40.0 34.1

250.0 20.0 35.5 28.8
1483.0 22.5 32.5 26.6

Rm Eff. Diameter Percent
depth mm finer

55.0 7.3 0.0244 69.8
51.5 7.8 0.0160 64.9
46.0 8.8 0.0092 57.1
43.0 9.2 0.0071 52.8
40.0 9.7 0.0052 48.4
35.5 10.5 0.0027 40.9
32.5 11.0 0.0011 37.8

-------------------------------------------------------------------------------
Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 % GRAVEL::; 1.2
% SILT =: 31.7 % CLAY = 48.0

% SAND = 19.1

D85=

•

•

0.15 D60= 0.011 D50= 0.006

TVA-00023249
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•

•
PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

Test % +3" % GRAVEL % SAND % SILT % CLAY USCS LL PI
e 1 0.0 2.0 23.1 32.4 42.5 CL 35 17

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
Inches e number • eBor i ng NB-41 ,2-10' Bulksize size

0.75 100.0 4 98.0 Brown lean clay with
0.375 99.7 10 94.4 sand

20 90.4
40 86.7
60 84.4

100 80.6

>< GRAIN SIZE 200 74.9

0 60 0.0151

0 30 0.0013

0 10 Remarks:

>< COEFFICIENTS Sample Number 3202
Methods: Particle Size:

Cc ASTM ° 422-63; Sieve
Cu Analyrsis: AASHTO T 27-99

I I

Project No. : 3043051021 .0001
Pro ject: TVA Kingston - Proposed Gypsum Stack

Date: June 23, 2005

TVA-00023250



====~~====~~;====~~==;=====~==========~===~====~=~=~========~====~=====~=======

GRAIN SIZE DISTRIBUTION TEST DATA

_
. June 23 1 2005
ct No.: 3043051021.0001
ct: TVA Kingston - Proposed Gypsum Stack

Test No.: 1

After wash
189.68

0.00
189.68

==================================~=====~==========~~~--===--===-==~=====~=====

Sample Data

Location of Sample: Boring NB-41,2-10· Bulk
Sample Description 1: Brown lean clay with
Sample Description 2: sand
USCS Class: CL· Liquid limit: 35 Plasticity index: 17

Notes

Remarks: Sample Number 3202 Methods: Particle Size:
ASTM D 422-63; Sieve Analysis: AASHTO T 27-99

Fig. No.: 202

Mechanical Analysis Data

Initial
Dry sample and tare= 742.20
Tare = 0.00
Dry sample weight = 742.20
Minus #200 from wash= 74.4 %

_
for cumulative weight retained= 0
ve Cumul. Wt. Percent

retained finer
0.75 inches 0.00 100.0
0.375 inches 2.30 99.7
# 4 14.60 98.0
# 10 41.29 94.4
# 20 71.55 90.4
# 40 98.62 86.7
# 60 115.68 84.4
# 100 143.76 80.6
# 200 186.56 74.9

Hydrometer Analysis Data

Separation sieve is number 40
Percent -# 40 based on complete sample= 86.7
Weight of hydrometer sample: 67.67
Hygroscopic moisture correction:

Moist weight & tare = 53.32
Dry weight & tare = 52.74
Tare = 22.19
Hygroscopic moisture= 1.9 %

Calculated biased weight= 76.59
Table of composite correction values:

•
TVA-00023251



Temp, deg C: 20.0 21.0 22.0 22.5 23.0
Compo corr: - 6.7 - 6.4 - 6.1 - 5.9 - 5.8

Meniscus correction only= 0

_
'fiC gravity of solids= 2.73
fic gravity correction factor= 0.983
meter type: 152H Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading depth mm finer

2.0 23.0 56.0 50.2 0.0128 56.0 7.1 0.0242 64.4
5.0 23.0 53.0 47.2 0.0128 53.0 7.6 0.0158 60.6

15.0 23.0 47.0 41.2 0.0128 47.0 8.6 0.0097 52.9
32.0 23.0 42.5 36.7 0.0128 42.5 9.3 0.0069 47.1
60.0 22.5 39.5 33.6 0.0129 39.5 9.8 0.0052 43.1

250.0 22.0 33.5 27.4 0.0130 33.5 10.8 0.0027 35.2
1471.0 22.5 28.5 22.6 0.0129 28.5 11. 6 0.0011 29.0

----------------------------------------------------~--------------------------

Fractional Components
-------------------------------------------------------------------------------
Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 ~ GRAVEL = 2.0
% SILT = 32.4 ~ CLAY = 42.5

% SAND = 23.1

D85=
D30=

•

•

0.28 D60=
0.0013

0.015 D50= 0.008

TVA-00023252





GRAIN SIZE DISTRIBUTION TEST DATA

Client: TVA

•

ject: TVA Kingston - Proposed
ject Number: 3043051021

Gypsum Stack

Sample Data

Source:
Sample No.: UD-2
Elev. or Depth: 16.5'-18.5'
Location: NB-44 (16.5'-18.5')
Description: Yellowish brown sandy
Date: PL: 22
USCS Classification: CL
Testing Remarks:

Sample Length(in./cm.):

silty clay
LL: 45 PI: 23
AASHTO Classification:

Mechanical Analysis Data

Initial After wash
Dry sample and tare= 366.18 0.00
Tare = 0.00 0.00
Dry sample weight = 366.18 0.00
Minus #200 from wash= 100.0 %
Sample split on number 10 sieve
Split sample data:

Sample and tare = 51.24 Tare = .00 Sample weight = 51.24
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00

•

eve Cumul. Wt. Percent
retained finer

.75 inch 0.00 100.0

.375 inch 1.30 99.6
* 4 5.07 98.6* 10 8.66 97.6
* 20 0.94 95.8
* 40 1.65 94.5* 60 2.28 93.3
* 140 9.01 80.4* 200 15.83 67.4

Hydrometer Analysis Data

Separation sieve is *10
Percent -#10 based upon complete sample= 97.6
Weight of hydrometer sample: 52.32
Hygroscopic moisture correction:

Moist weight & tare = 49.42
Dry weight & tare = 48.65
Tare = 11.66
Hygroscopic moisture= 2.1 %

Calcuiated biased weight= 52.51
Table of composite correction values:

Temp, deg C: 13.7 24.7 29.1
~p. corr: -6.0 -5.0 -3.5

~iscus correction only= 1.0
Specific gravity of solids= 2.71

======================= MACTEC, INC.

TVA-00023254



Specific qravity correction factor= 0.987
Hydrometer type: 152H

Effective depth L= 16.294964 - 0.164 x am

aapsed. Temp, Actual Corrected K am Eff. Diameter Percent
1Jne, :m:Ln deq C readinq readinq depth mm finer

0.50 23.1 38.0 32.9 0.0129 39.0 9.9 0.0574 61. 8
1. 00 23.1 35.0 29.9 0.0129 36.0 10.4 0.0416 56.1
2.00 23.1 34.0 28.9 0.0129 35.0 10.6 0.0296 54.2
5.00 23.1 32.0 26.9 0.0129 33.0 10.9 0.0190 50.5

15.00 23.1 30.0 24.9 0.0129 31. a 11. 2 O. 0112 46.7
30.00 23.1 29. a 23.9 0.0129 30.0 11. 4 0.0079 44.8
60.00 23.1 28.0 22.9 0.0129 29.0 11.5 0.0057 43.0

250.00 23.1 25.0 19.9 0.0129 26.0 12.0 0.0028 37.3
1440.00 23.2 22.0 16.9 0.0129 23.0 12.5 0.0012 31.7

Fractional Co~nents

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = 1.4
% SILT = 25.3 % CLAY = 42.1

Des= 0.12 D60= 0.05 DSO= 0.02

•

•

% SAND = 31.2

================= MACTEC, INC.
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•

•

•

Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBLES I % GRAVEL I % SAND %SILT I %CLAY

0.0 I 0.3 I 28.7 12.9 I 58.1

SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Dark yellowish brown fat clay with sand

.375 in. 100.0
#4 99.7

#10 95.0
#20 94.0 Atterberg limits
#40 92.3 PL= 24 LL- 54 PI= 30
#60 85.6

#140 72.6 Coefficients
#200 71.0 085= 0.241 060= 0.0072 050= 0.0022

°30= °15= °10=
c u= cc=

Classification
USCS= CH MSHTO= -

Remarks

.,. (no specification provided)

Sample No.: UD4 Source of Sample: Date:
Location: NB-44 (21.5'-23.5') ElevJDepth: 21.5'-235'

Client: TVA

MACTEC, INC. Project: TVA Kingston - Proposed Gypsum Stack

Project No: 3043051021 FIGure

TVA-00023256



GRAIN SIZE DISTRIBUTION TEST DATA

Client: TVA

•

ect: TVA Kingston - Proposed Gypsum Stack
'ect Number: 3043051021

Sample Data

Source:
Sample No.: UD-4
Elev. or Depth: 21.5'-23.5 1

Location: NB-44 (21.5 1 -23.5')
Description: Dark yellowish brown
Date: PL: 24
USCS Classification: CH
Testing Remarks:

Sample Length(in./cm.):

fat clay with sand
LL: 54 PI: 30
AASHTO Classification:

Mechanical Analysis Data

Initial After wash
Dry sample and tare= 465.57 0.00
Tare = 0.00 0.00
Dry sample weight = 465.57 0.00
Minus #200 from.wash= 100.0 %
Sample split on number 10 sieve
Split sample data:

Sample and tare = 54.20 Tare = .00 Sample weight = 54.20
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00

e eve eumul. Wt. Percent
retained finer

.375 inch 0.00 100.0
# 4 1.61 99.7
# 10 23.08 95.0
# 20 0.57 94.0
# 40 1.55 92.3
# 60 5.35 85.6
# 140 12.79 72.6
# 200 13.68 71.0

Hydrometer Analysis Data

Separation sieve is *10
Percent -#10 based upon complete sample= 95.0
Weight of hydrometer sample: 55.70
Hygroscopic moisture correction:

MOist weight & tare = 45.71
Dry weight & tare = 44.82
Tare = 11.59
Hygroscopic moisture= 2.7 %

Calculated biased weight= 57.10
Table of composite correction values:

Temp, deg C: 13.7 24.7 29.1

~~~C;;;~~:;;O~~;~~~.~~~:
Specific gravity correction factor= 0.983

===================== MACTEC, INC.

TVA-00023257



Hydrometer type: 152H
Effective depth L= 16.294964 - 0.164 x Rm

fFPsed

.

Temp, Actual Corrected K Rm Eff. Diameter Percent
e, mJ.n deg- C reading- reading' depth mm finer
0.50 23.1 45.0 39.9 0.0128 46.0 8.8 0.0537 68.6
1. 00 23.1 44.0 38.9 0.0128 45.0 8.9 0.0383 66.9
2.00 23.1 43.0 37.9 0.0128 44.0 9.1 0.0273 65.2
5.00 23.1 42.0 36.9 0.0128 43".0 9.2 0.0174 63.4

15.00 23.1 41. 0 35.9 0.0128 42.0 9.4 0.0102 61.7
30.00 23.1 40.0 34.9 0.0128 41.0 9.6 0.0072 60.0
60.00 23.1 39.0 33.9 0.0128 40.0 9.7 0.0052 58.3

250.00 23.1 35.0 29.9 0.0128 36.0 10.4 0.0026 51.4
1440.00 23.2 32.0 26.9 0.0128 33.0 10.9 0.0011 46.2

Fractional Components

Gravel/Sand based on *4
Sand/Fines based on *200
% COBBLES = % GRAVEL = 0.3
% SILT = 12.9 % CLAY = 58.1

DSS= 0.24 D60= 0.01 DSO= 0.00

•

•

% SAND = 28.7

=================== MACTEC, INC.
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•

•

Particle Size Distribution Report
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GRAIN SIZE - mm

% COBBLES % GRAVEL I % SAND % SILT I % CLAY
0.0 4.1 I 21.4 12.5 I 62.0

SIEVE PERCENT SPEC: PA$S? Soli pescrlptlon
"

SIZE FINER PERCENT (X=NO) Brown fat clay with sand
.375 in. 100.0

#4 95.9
#10 80A
#20 79.2 Atterberg Limits#40 77.9 PL= 32 LL= 74 PI= 42#60 77.0

#140 75.1 Coefficients#200 74.5 085= 2.67 Dao= 0.0041 D50=
030= 015= D10=-
Cu= Cc=

Classification
USCS= CH AASHTO=

Remarks

W (no specification provided)

Sample No.: UD-6 Source of Sample: Date:
.Location: NB-44 Elev.lDepth: 31!..33'

Client: TVA

MACTEC, INC. Project: TVA Kingston· Proposed Gypsum Stack

ProlectNo: 3043051021 Flaure

TVA-00023259



GRAIN SIZE DISTRIBUTION TEST DATA

lient: TVA
'ect: TVA Kingston - Proposed Gypsum Stack
ect Number: 3043051021

Sample Data

Source:
Sample No.: UD- 6
Elev. or Depth: 31'-33'
Location: NB-44 (31'-33')
Description: Brown fat clay with sand
Date: PL: 32
USCS Classification: CH
Testing Remarks:

Sample Length (in./cm.) :

LL: 74 PI: 42
AASHTO Classification:

Mechanical Analysis Data

Initial
Dry sample and tare= 161. 52
Tare = 0.00
Dry sample weight = 161.52
Sample split on number 10 sieve
Split sample data:

Sample and tare = 50.80 Tare = .00 Sample weight = 50.80
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00
Sieve Cumul. wt. Percent

•

retained finer
75 inch 0.00 100.0*4 6.60 95.9

# 10 31.62 80.4
# 20 0.77 79.2
# 40 1.56 77.9
# 60 2.13 77.0
# 140 3.32 75.1
# 200 3.71 74.5

Hydrometer Analysis Data

Separation sieve is #10
Percent -#10 based upon complete sample= 80.4
Weight of hydrometer sample: 52.58
Hygroscopic moisture correction:

Moist weight & tare = 38.35
Dry weight & tare = 37.43
Tare = 11.07
Hygroscopic moisture= 3.5 %

Calculated biased weight= 63.19
Table of composite correction values:

Temp, deg C: 13.7 24.7 29.1
Compo corr: -6.0 -5.0 -3.5

4!scus correction only: 1.0
ific gravity of solids= 2.74

ecific gravity correction factor= 0.980
Hydrometer type: 152H

============================ MACTEC, INC.

TVA-00023260



Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter PercentfI"'" min deg C reading reading depth mIn finer
0.50 23.2 53.0 47.9 0.0128 54.0 7.4 0.0493 74.2
1. 00 23.2 52.0 46.9 0.0128 53.0 7.6 0.0352 72.7
2.00 23.2 51.0 45.9 0.0128 52.0 7.8 0.0252 71.1
5.00 23.2 49.0 43.9 0.0128 50.0 8.1 0.0163 68.0

15.00 23.2 48.0 42.9 0.0128 49.0 8.3 0.0095 66.5
30.00 23.2 46.5 41.4 0.0128 47.5 8.5 0.0068 64.1
60.00 23.2 45.0 39.9 0.0128 46.0 8.8 0.0049 61.8

250.00 23.2 40.0 34.9 0.0128 41.0 9.6 0.0025 54.1
1440.00 23.2 35.0 29.9 0.0128 36.0 10.4 0.0011 46.3

Fractional Components

Gravel/Sand based on 14
Sand/Fines based on 1200
% COBBLES = % GRAVEL = 4. 1
% SILT = 12.5 % CLAY = 62.0

D8S= 2.67 D60= 0.00 DSO= 0.00

•

•

% SAND = 21.4

================================== MACTEC, INC.

TVA-00023261



•
Particle Size Distribution Report
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GRAIN SIZE - mm

r %cOBBU:S % GRAVEL I 0/0 SAND % SILT I % CLAY
0.0 0.3 I 20.5 24.3 I 54.9

SIEVE PERCENT SPEC." PASS? Soli Description
SIZE FINER PERCENT (X"'NO) Brown elastic silt with sand .

.375 in. 100.0
#4 99.7

#10 98.1
#20 98.0 Atterbem Limits#40 97.7 PL= 30 LL= 51 PI= 21#60 95.7

#140 83.1 Coefficients#200 79.2
085= 0.121 Deo= 0.0099 050= 0.0027
030= D15= 010=
Cu= Cc=

Classification
uscs= MH . . AASHTO=

Remarks

* (no specification provided)

Sample No.: UD-l, 2 & 3 (CD) Source of Sample: Date:
Location: NB-47A ElevJDepth: 9'-17'

Client: TVA

MACTEC, INC. Project: TVA Kingston - Proposed Gypsum Stack

ProJect No: 3043051021 Flaure

•

•

I.:

i
i.,
I
I
i

I
i
I
I
i

.1

I
!
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: TVA
....ect: TVA Kingston - Proposed
~ect Number: 3043051021

Gypsum Stack

S~le Data

Source:
Sample No.: UO-l, 2 & 3 (CU)
Elev. or Depth: 9'-17'
Location: NB-47A
Description: Brown elastic silt with sand
Date: PL: 30
USCS Classification: MH
Testing Remarks:

Sample Length(in./cm.):

LL: 51 PI: 21
AASBTO Classification:

Mechanical Analysis Data

Initial
Dry sample and tare= 335.39
Tare = 0.00
Dry sample weight = 335.39
Sample split on number 10 sieve
Split sample data:

Sample and tare = 53.95 Tare = .00 Sample weight = 53.95
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00
Sieve Cumul. Wt. Percent

•
retained finer

75 inch 0.00 100.0
# 4 1.04 99.7
# 10 6.49 98.1
# 20 0.04 98.0
# 40 0.21 97.7
# 60 1.34 95.7
# 140 8.25 83.1
# 200 10.42 79.2

Hydrometer Analysis Data

Separation sieve is #10
Percent -#10 based upon complet~ sample= 98.1
Weight of hydrometer sample: 55.96
Hygroscopic moisture correction:

Moist weight & tare = 44.87
Dry weight & tare = 43.70
Tare = 10.80
Hygroscopic moisture= 3.6 %

Calculated biased weight= 55.08
Table of composite correction values:

Temp, deg C: 13.7 24.7 29.1
Compo corr: -6.0 -5.0 -3.5

4!scus correction only: 1.0
ific gravity of solids= 2.72

ecific gravity correction factor: 0.985
Hydrometer type: 152H

================= MACTEC, INC.
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Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent

~,min deg C reading reading depth mm finer
0.50 23.1 47.0 41. 9 0.0129 48.0 8.4 0.0528 74.8
1.00 23.1 44.0 38.9 0.0129 45.0 8.9 0.0384 69.5
2.00 23.1 43.0 37.9 0.0129 44.0 9.1 0.0274 67.7
5.00 23.1 41. 0 35.9 0.0129 42.0 9.4 0.0177 64.1

15.00 23.1 39.0 33.9 0.0129 40.0 9.7 0.0104 60.5
30.00 23.1 37.0 31. 9 0.0129 38.0 10.1 0.0075 57.0
60.00 23.1 36.0 30.9 0.0129 37.0 10.2 0.0053 55.2

250.00 23.1 33.0 27.9 0.0129 34.0 10.7 0.0027 49.8
1440.00 23.2 30.0 24.9 0.0129 31.0 11.2 0.0011 44.5

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = 0.3
% SILT = 24.3 % CLAY =. 54.9

D8S= 0.12 D60= 0.01 DSO= 0.00

•

•

% SAND = 20.5

==:;::==:::::==:::::::::;========== MACTEC, INC.

TVA-00023264





GRAIN SIZE DIS~RIBUTION TEST DATA

Client: TVA
~ect: TVA Kingston - Proposed Gypsum Stack
~ect Number: 3043051021

Sample Data

Source:
Sample No.: UO-4, 5 & 6 (UU)
Elev. or Depth: 18'-27'
Location: NB-47A
Description:
Date: PL: 34
USCS Classification: MH
Testing Remarks:

Sample Length(in./cm.):

LL: PI:
AASHTO Classification:

Mechanical Analysis Data

Initial
Dry sample and tare= 428.50
Tare = 0.00
Dry sample weight = 428.50
Sample split on number 10 sieve
Split sample data:

Sample and tare = 54.58 Tare = .00 Sample weight = 54.58
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00
Sieve Cumul. wt. Percent

•

retained finer
5 inch 0.00 100.0

.375 inch 32.31 92.5* 4 59.79 86.0* 10 62.30 85.5* 20 4.90 77.8* 40 7.08 74.4* 60 8.54 72.1* 140 12.70 65.6
# 200 14.48 62.8

Hydrometer Analysis Data

Separation sieve is *10
Percent -#10 based upon complete sample= 85.5
Weight of hydrometer sample: 56.21
Hygroscopic moisture correction:

Moist weight & tare = 51.05
Dry weight & tare = 49.91
Tare = 10.82
Hygroscopic moisture= 2.9 %

Calculated biased weight= 63.88
Table of composite correction values:

Temp, deg C: 13.7 24.7 29.1

~~~C;;;~~;:;;O:~~~~.;~~:
Specific gravity correction factor= 0.985

================= MACTEC, INC.
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Hydrometer type: 152H
Effective depth L= 16.294964 - 0.164 x Rm

f/FPSed, Temp, Actual Corrected K Rm Eff. Diameter Percent
e, m.:I.n deg C reading reading depth mm finer
0.50 23.1 44.0 38.9 0.0129 45.0 8.9 0.0543 59.9
1,00 23.1 42.0 36.9 0.0129 43.0 9.2 0.0391 56.8
2.00 23.1 41.0 35.9 0.0129 42.0 9.4 0.0279 55.3
5.00 23.1 39.0 33.9 0.0129 40.0 9.7 0.0180 52.2

15.00 23.1 37.0 31,9 0.0129 38.0 10.1 0.0105 49.1
30.00 23.1 36.0 30.9 0.0129 37.0 10.2 0.0075 47.6
60.00 23.1 34.0 28.9 0.0129 35.0 10.6 0.0054 44.5

250.00 23.1 31. 0 25.9 0.0129 32.0 11, 0 0.0027 39.9
1440.00 23.2 27.0 21. 9 0.0129 28.0 11.7 0.0012 33.7

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = 14.0
% SILT = 19.0 % CLAY = 43.8

D8S= 1.90 D60= 0.05 DSO= 0.01

•

% SAND = 23.2

================= MACTEC, INC.

TVA-00023267
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Particle Size Distribution Report
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GRAIN SIZE - mm
I % COBBLES % GRAVEL I 0/0 SAND % SILT I %CLAY
I 0.0 5.4 I 11;3 31.7 I 51.6 I

SIEVE PERCENT SPEC." PASS? Soli Description
SIZE FINER PERCENT (X=NO) Brown'fat clay with sand

.7Sin. 100.0
.375 in. 97.5

#4 94.6
#10 91.6 ..

Atterbem limits#20 89.3 PL= 27 LL= 59 PI= 32#40 88.0
#60 87.1 Coefficients#140 84.6

Da5= 0.120 060= 0.0087 D50= 0.0043#200 83.3
D30= 015= D10=
Cu= Cc=

Classification
USCS= CH AASHTO=

Remarks

" (no specification provided)

Sample No.: UD-7 Source of Sample: Date:
Location: NB-47A Elev./Depth: 30'-32'

Client: TVA

MACTEC, INC. Project: TVA Kingston - Proposed Gypsum Stack

ProleetNo: 3043051021 Flaure

TVA-00023268



GRAIN SIZE DISTRIBUTION TEST DATA

Client: TVA

_
ect: TVA Kingston - Proposed
-ect Number: 3043051021

Gypsum Stack

Sample Data

Source:
Sample No.: UD-7
Elev. or Depth: 30'-32'
Location: NB-47A
Description: Brown fat clay with sand
Date: PL: 27
USCS Classification: CH
Testing Remarks:

Sample Length(in./cm.):

LL: 59 PI: 32
AASHTO Classification:

Mechanical Analysis Data

Initial
Dry sample and tare= 149.36
Tare = 0.00
Dry sample weight = 149.36
Sample split on number 10 sieve
Split sample data:

Sample and tare = 49.70 Tare = .00 Sample weight = 49.70
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00
Sieve Cumul. Wt. Percent

•

retained finer
5 inch 0.00 100.0

.375 inch 3.75 97.5* 4 8.04 94.6* 10 12.52 91.6* 20 1.24 89.3* 40 1.95 88.0* 60 2.43 87.1* 140 3.79 84.6* 200 4.52 83.3

Hydrometer Analysis Data

Separation sieve is #10
Percent -#10 based upon complete sample= 91.6
Weight of hydrometer sample: 51.29
Hygroscopic moisture correction:

MOist weight & tare = 47.90
Dry weight & tare = 46.74
Tare = 10.95
Hygroscopic moisture= 3.2 %

Calculated biased weight= 54.24
Table of composite correction values:

Temp, deg C: 13.7 24.7 29.1
Compo corr: -6.0 -5.0 -3.5

~scus correction only: 1.0
~ific gravity of solids= 2.68

Specific gravity correction factor= 0.993

================= MACTEC, INC.
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Hydrometer type: 152H
Effective depth L= 16.294964 - 0.164 x Rm

Faed, Temp, Actual Corrected K Rm Eff. Diameter Percent
e, mJ.n deg C reading reading depth mm finer
0.50 23.1 49.5 44.4 0.0130 50.5 8.0 0.0521 81.2
1. 00 23.1 48.0 42.9 0.0130 49.0 8.3 0.0374 78.5
2.00 23.1 46.0 40.9 0.0130 47.0 8.6 0.0270 74.8
5.00 23.1 43.0 37.9 0.0130 44.0 9.1 0.0175 69.3

15.00 23.1 39.0 33.9 0.0130 40.0 9.7 0.0105 62.0
30.00 23.1 37.0 31. 9 0.0130 38.0 10.1 0.0075 5.8.3
60.00 23.1 34.0 28.9 0.0130 35.0 10.6 0.0055 52.8

250.00 23.1 31.0 25.9 0.0130 32.0 11.0 0.0027 47.3
1440.00 23.1 27.0 21.9 0.0130 28.0 11. 7 0.0012 40.0

Fractional Components

Gravel/Sand based on *4
Sand/Fines based on #200
% COBBLES = % GRAVEL = 5. 4
% SILT = 31.7 % CLAY = 51.6

085= 0.12 060= 0.01 050= 0.00

•

•

% SAND = 11.3

================================= MACTEC, INC.

TVA-00023270
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PARTI~LE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

Test % +3" % GRAVEL % SAND I % SILT I % CLAY USCS LL PI

• 15 0.0 0.0 22.7 I 30.6 I 46.7 ML 40 12

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
inches • number • 5-15 1 Bulksize size & Bar i ng NB-59 ,

4 100.0 Light red brown si It
10 99.9 wi th sand
20 99.5
40 98.7..
60 97.2

100 89.9

>< GRAIN SIZE 200 77.3

0 60 0.0174

0 30
°10 Remarks:

>< COEFFICIENTS Sample Number 3196
Methods: Particle Size:

Cc ASTM D 422-63; Sieve
C u Analysis: AASHTO T 27-99

I I
Project No. : 3043051021 .0001
Proj ect: TVA Kingston - Proposed Gypsum Stock

Dote: June 13, 2005 _.

TVA-00023271
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 15

Date: June 13, 2005e ct No.: 3043051021.0001 .
ct: TVA Kingston - Proposed Gypsum Stack

=:=========~==========~=================================c=====================~

Sample Data

Location of Sample: Boring NB-59, 5-15'Bulk
Sample Description 1: Light red brown silt
Sample Description 2: with sand
USCS Class: ML Liquid limit: 40 plasticity index: 12

Notes

Remarks: Sample Number 3196 Methods: Particle Size:
ASTM D 422-63; Sieve Analysis: AASHTO T 27-99

Fig. No.: 196

Mechanical Analysis Data

After wash
147.20

0.00
147.20

~for.-ve
# 4
# 10
# 20
# 40
# 60
# 100
# 200

Initial
Dry sample and tare= 602.60
Tare = 0.00
Dry sample weight = 602.60
Minus #200 from wash= 75.6 %

cumulative weight retained= 0
Cumul. Wt. Percent
retained finer

0.00 100.0
0.68 99.9
3.18 99.5
7.88 98.7

17.13 97.2
60.60 89.9

136.81 77.3

Hydrometer Analysis Data

Separation sieve is number 40
Percent -# 40 based on complete sample= 98.7
Weight of hydrometer sample: 61.46
Hygroscopic moisture correction:

Moist weight & tare = 51.99
Dry weight & tare = 51.42
Tare = 22.18
Hygroscopic moisture= 1.9 %

Calculated biased weight= 61.09
Table of composite correction values:

Temp, deg C: 21.0 22.0 23.0 23.5 24.0
Compo corr: - 6.4 - 6.1 - 5.8 - 5.6 - 5.4

•
TVA-00023272



Meniscus correction only= 0
Specific gravity of solids= 2.75
Specific gravity correction factor= 0.978
"meter type: 152H Effective depth L= 16.294964 - 0.164 x Rm

psed Temp, Actual Corrected K Rm Eff. Diameter Percent
ime, min deg C reading reading depth mm finer

2.0 23.5 46.0 40.4 0.0127 46.0 8.8 0.0266 64.7
5.0 23.5 43.0 37.4 0.0127 43.0 9.2 0.0173 59.9

15.0 23.5 39.0 33.4 0.0127 39.0 9.9 0.0103 53.5
30.0 23.5 36.5 30.9 0.0127 36.5 10.3 0.0074 49.5
60.0 23.5 35.0 29.4 0.0127 35.0 10.6 0.0053 47.1

250.0 23.0 32.0 26.2 0.0128 32.0 11.0 0.0027 42.0
1440.0 24.0 29.5 24.1 0.0126 29.5 11.5 0.0011 38.6

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 % GRAVEL = 0.0
% SILT = 30.6 % CLAY = 46.7

% SAND = 22.7

085=

•

•

0.11 060= 0.017 D50= 0.008

TVA-00023273
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

Test % +3" % GRAVEL % SAND % SILT % CLAY USCS LL PI

• 16 0.0 1 .2 26.5 25.7 46.6 CH 60 32

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
inohes • number •size size • Bar i n9 NB-65,2-10' Bulk
0.75 100.0 4 98.8 Red brown fat clay wi th

0.375 99.6 10 97.9 sand
20 96.6
40 94.6
60 90.9

100 82.4

>< GRAIN SIZE 200 72.3

D60 0.0219

D30
D10 Remarks:

>< COEFFICIENTS Sample Number 3197
Methods: Particle Size:

Cc ASTM D 422-63; Sieve
Cu Analysis: AASHTO T 27-99

I I

Project No. : 3043051021 .0001
Project: TVA Kingston - Proposed Gypsum Stack

Date: June 29, 2005

TVA-00023274



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 16

After wash
173.55

0.00
173.55

_
: June 13, 2005

P ct No.: 3043051021.0001
ct: TVA Kingston - Proposed Gypsum Stack

===~~==~~~=========================~=============================~=============

5 Samp~¥ Data--- N ~~~qr~c:---~---------- _
Location of Sample: Boring NB-~~,2-10' Bulk
Sample Description 1: Red brown fat clay with
Sample Description 2: sand
USCS Class: CH Liquid limit: 60 Plasticity index: 32

Notes

Remarks: Sample Number 3197 Methods: Particle Size:
ASTM D 422-63; Sieve Analysis: AASHTO T 27-99

Fig. No.: 197

Mechanical Analysis Data

Initial
Dry sample and tare= 567.15
Tare = 0.00
Dry sample weight = 567.15
Minus #200 from wash= 69.4 %

_
for cumulative weight retained= 0
ve Cumul. Wt. Percent

retained finer
0.75 inches 0.00 100.0
0.375 inches 2.41 99.6
# 4 6.80 98.8
# 10 12.01 97.9
# 20 19.22 96.6
# 40 30.72 94.6
# 60 51.46 90.9
# 100 99.63 82.4
# 200 157.24 72.3

Hydrometer Analysis Data

Separation sieve is number 40
Percent -# 40 based on complete sample= 94.6
Weight of hydrometer sample: 60.13
Hygroscopic moisture correction:

Moist weight & tare = 53.87
Dry weight & tare = 53.55
Tare = 21.88
Hygroscopic moisture= 1.0 %

Calculated biased weight= 62.94
Table of composite correction values:

•
TVA-00023275



Temp, deg C: 21.0 22.0 23.0 23.5 24.0
Compo corr: - 6.4 - 6.1 - 5.8 - 5.6 - 5.4

Meniscus correction only= 0

_
~g ific gravity of solids= 2.78

fic gravity correction factor; 0.972
meter type: 152H Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading depth mm finer

2.0 23.5 45.5 39.9 0.0126 45.5 8.8 0.0265 61. 6
5.0 23.5 43.0 37.4 0.0126 43.0 9.2 0.0171 57.8

15.0 23.5 40.0 34.4 0.0126 40.0 9.7 0.0101 53.2
31.0 23.5 38.0 32.4 0.0126 38.0 10.1 0.0072 50.1
60.0 23.5 36.0 30.4 0.0126 36.0 10.4 0.0052 47.0

252.0 23.0 34.5 28.7 0.0127 34.5 10.6 0.0026 44.3
1440.0 24.0 32.0 26.6 0.0125 32.0 11. 0 0.0011 41.1

-------------------------------------------------------------------------------
Fractional Components

-------------------------------------------------------------------------------
Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 % GRAVEL; 1.2
% SILT = 25.7 % CLAY = 46.6

% SAND = 26.5

D85=

•

•

0.17 D60; 0.022 D50"" 0.007

TVA-00023276





GRAIN SIZE DISTRIBUTION TEST DATA

Client: TVA

_
ect: TVA Kingston - Proposed
ect Number: 3043051021

Gypsum Stack

Sample Data

Source:
Sample No.: Bulk
Elev. or Depth: 5'-15'
Location: NB-76, 5.0'-15.0'
Description: Reddish brown sandy silt
Date: PL: 28
USCS Classification: ML
Testing Remarks:

Sample Lenqth(in./cm.) :

LL: 47 PI: 19
AASHTO Classification:

Mechanical Analysis Data

Initial
Dry sample and tare= 305.41
Tare = 0.00
Dry sample weight = 305.41
Sample split on number 10 sieve
Split sample data:

Sample and tare = 48.47 Tare = .00 Sample weight = 48.47
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00
Sieve CUJnul. Wt. Percent

_
retained finer

75 inch 0.00 100.0
4 0.86 99.7

# 10 11.66 96.2
# 20 1.34 93.5
# 40 2.90 90.4* 60 5.52 85.2* 140 11.40 73.6
# 200 13.22 70.0

Hydrometer Analysis Data

Separation sieve is #10
Percent -#10 based upon complete sample= 96.2
Weight of hydrometer sample: 50.02
Hygroscopic moisture correction:

Moist weight & tare = 51. 54
Dry weight & tare = 50.33
Tare = 10.83
Hygroscopic moisture= 3.1 %

Calculated. biased weight= 50.45
Table of composite correction values:

Temp, deq C: 13.7 24.7 29.1
Compo corr: -6.0 -5.0 -3.5

_
scus correction only: 1.0
ific gravity of solids= 2.65

ecific gravity correction factor: 1.000
Hydrometer type: 152H

========================== MACTEC, INC.
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Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent

__' min deg C reading reading depth rom finer
0.50 23.1 39.0 33.9 0.0131 40.0 9.7 0.0580 67.1
1. 00 23.1 37.0 31.9 0.0131 38.0 10.1 0.0417 63.1
2.00 23.1 36.0 30.9 0.0131 37.0 10.2 0.0297 61.2
5.00 23.1 35.0 29.9 0.0131 36.0 10.4 0.0189 59.2

15.00 23.1 32.0 26.9 0.0131 33.0' 10.9 0.0112 53.2
30.00 23.1 29.0 23.9 0.0131 30.0 11. 4 0.0081 47.3
60.00 23.1 28.0 22.9 0.0131 29.0 11.5 0.0058 45.3

250.00 23.1 26.0 20.9 0.0131 27.0 11. 9 0.0029 41. 3
1440.00 23.1 23.0 17.9 0.0131 24.0 12.4 0.0012 35.4

Fractional Components

Gravel/Sand based on i4
Sand/Fines based on *200
% COBBLES = % GRAVEL = 0.3
% SILT = 25.3 % CLAY = 44.7

085= 0.25 060= 0.02 050= 0.01

•

•

% SAND = 29.7

:;::::============================================== MACTEC, INC.
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: TVA

_
ect: TVA Kingston - Proposed
ect Number: 3043051021

Source:
Sample No.: UD-2
Elev. or Depth: 19'-20.5'
Location: NB-76
Description: Brown and red brown
Date: PL: 24
USCS Classification: CL
Testing Remarks:

Gypsum Stack

Sample Data

Sample Length(in./cm.):

lean clay with sand
LL: 37 PI: 13
AASHTO Classification:

Mechanical Analysis Data

Initial
Dry sample and tare= 331.04
Tare = 0.00
Dry sample weight = 331.04
Sample split on number 10 sieve
Split sample data:

Sample and tare = 51.85 Tare = .00 Sample weight - 51.85
Cumulative weight retained tare- .00

Tare for cumulative weight retained- .00
Sieve eumui. wt. Percent

_ retained finer
75 inch 0.00 100.0
4 3.73 98.9

* 10 7.70 97.7* 20 1.16 95.5* 40 1.98 94.0* 60 2.84 92.3* 140 7.12 84.3* 200 11.36 76.3

Hydrometer Analysis Data

Separation sieve is *10
Percent -#10 based upon complete sample= 97.7
Weight of hydrometer sample: 52.78
Hygroscopic moisture correction:

Moist weight & tare = 46.17
Dry weight & tare = 45.54
Tare = 10.83
Hygroscopic moisture= 1.8 %

Calculated biased weight= 53.06
Table of composite correction values:

Temp, deg C: 13.7 24.7 29.1
Compo corr: -6.0 -5.0 -3.5

_
scus correction only: 1.0
ific gravity of solids= 2.69

cific gravity correction factor=' 0.991
Hydrometer type: 152H

================= MACTEC, INC.
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Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percentr,mi. deg C reading reading depth mm finer
0.50 23.1 42.0 36.9 0.0130 43.0 9.2 0.0558 68.8
1. 00 23.1 38.0 32.9 0.0130 39.0 9.9 0.0408 61.4
2.00 23.1 34.0 28.9 0.0130 35.0 10.6 0.0298 53.9
5.00 23.1 30.5 25.4 0.0130 31.5 11.1 0.0194 47.4

15.00 23.1 27.0 21. 9 0.0130 28.0 11. 7 0.0115 40.8
30.00 23.1 25.0 19.9 0.0130 26.0 12.0 0.0082 37.1
60.00 23.1 23.0 17.9 0.0130 24.0 12.4 0.0059 33.3

250.00 23.1 20.0 14.9 0.0130 21.0 12.9 0.0029 27.7
1440.00 23.1 17.0 11.9 0.0130 18.0 13.3 0.0012 22.1

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = 1. 1
% SILT = 44.6 % CLAY = 31.7

D8S= 0.11 D60= 0.04 DSO= 0.02
D30= 0.00

•

•

% SAND = 22.6

====::::;:::============== MACTEC, INC.
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: TVA

•

ect: TVA Kingston - Proposed Gypsum Stack
'ect Number: 3043051021

Sample Data

Source:
Sample No.: UD-l, 2 & 3 (UU)
Elev. or Depth: 4'-14'
Location: NB-77A
Description:
Date: PL: 25
USCS Classification: CL
Testing Remarks:

Sample Lenqth(in./am.):

LL: PI:
AASHTO Classification:

Mechanical Analysis Data

Initial
Dry sample and tare= 408.59
Tare = 0.00
Dry sample weight = 408.59
Sample split on number 10 sieve
Split sample data:

Sample and tare = 52.47 Tare = .00 Sample weight = 52.47
Cumulative weiqht retained tare: .00

Tare for cumulative weight retained= .00
Sieve Cumul. wt. Percent

•

retained finer
5 inch 0.00 100.0

.375 inch 2.87 99.3
# 4 4.32 98.9
# 10 12.97 96.S
# 20 1.04 94.9
# 40 2.45 92.3
# 60 4.42 88.6
# 140 18.63 62.4
# 200 22.50 55.3

Hydrometer Analysis Data

Separation sieve is #10
Percent -#10 based upon complete sample= 96.8
Weight of hydrometer sample: 53.60
Hygroscopic moisture correction:

Moist weight & tare = 55.37
Dry weight & tare = 54.48
Tare = 11.31
Hygroscopic moisture= 2.1 %

Calculated biased weight= 54.25
Table of composite correction values:

Temp, deg C: 13.7 24.7 29.1
Camp. corr: -6.0 -5.0 -3.5

~scus correction only: 1.0
~ific gravity of solids= 2.66
Specific gravity correction factor= 0.998

============================== MACTEC, INC.
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Hydrometer type: 152H
Effective depth L= 16.294964 - 0.164 x Rm

ffPsed

.

Temp, Actual Corrected K Rm Eff. Diameter Percent
e, nu.n deg C reading reading depth nun finer
0.50 23.1 33.0 27.9 0.0131 34.0 10.7 0.0606 51.2
1. 00 23.1 31. 0 25.9 0.0131 32.0 11. 0 0.0435 47.6
2.00 23.1 30.0 24.9 0.0131 31.0 11. 2 0.0310 45.7
5.00 23.1 28.0 22.9 0.0131 29.0 11.5 0.0199 42.0

15.00 23.1 27.0 21. 9 0.0131 28.0 11. 7 0.0116 40.2
30.00 23.1 26.0 20.9 0.0131 27.0 11. 9 0.0082 38.4
60.00 23.1 25.0 19.9 0.0131 26.0 12.0 0.0059 36.5

250.00 23.1 23.0 17.9 0.0131 24.0 12.4 0.0029 32.8
1440.00 23.2 21.0 15.9 0.0131 22.0 12.7 0.0012 29.2

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = 1.1
% SILT = 19.7 % CLAY = 35.6

D8S= 0.21 D60= 0.10 DSO= 0.06
D30= 0.00

•

•

% SAND = 43.6

================================== MACTEC, INC.
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Particle Size Distribution Report
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,GRAIN SIZE ~ mm
% COBBLES I % GRAVEL I % SAND % SILT I OfoCLAY

0.0 I 4.8 I 37.7 19.1 \ 38.4

SIEVE PERCENT SPEC: PASS? Soil Description
SIZE FINER PERCENT (X=NO) Brown sandy elastic silt

.75 in. 100.0
.375 in. 97.6

#4 95.2
#10 87.4 Atterberg Umlts#20 84.8 PL= 29 LL- 53 PI= 24#40 80.6
#60 76.4 Coefficients#140 62.0

#200 57.5 085= 0.899 0eo= 0.0909 050= 0.0385
030= °15=

,.
P10=

Cu= Ce=

Classification
USCS: MIl AASHTO=

Remarks

* (no specification provided)

Sample No.: 00-4, 5 & 7 (CU) Source of Sample: Date:
Location: NB-77A ElevJDepth: 15"26'

Client: TVA

MACTEC, INC. Project: TVA Kingston. Proposed Gypsum Stack

ProiectNo: 3043051021 Figure
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: TVA

•

ect: TVA Kingston - Proposed Gypsum Stack
ect Number: 3043051021

Sample Data

Source:
Sample No.: UD-4, 5 & 7 (CU)
Elev. or Depth: 15'-26'
Location: NB-77A
Description: Brown sandy elastic silt
Date: PL: 29
USCS Classification: MH
Testing Remarks:

Sample Length(in./cm.) :

LL: 53 PI: 24
AASHTO Classification:

Mechanical Analysis Data

Initial
Dry sample and tare= 305.81
Tare = 0.00
Dry sample weight = 305.81
Sample split on number 10 sieve
Split sample data:

Sample and tare = 51.86 Tare = .00 Sample weight = 51.86
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00
Sieve Cumul. Wt. Percent

•
retained finer

5 inch 0.00 100.0
.375 inch 7.23 97.6* 4 14.80 95.2* 10 38.54 87.4* 20 1.57 84.8* 40 4.04 80.6* 60 6.52 76.4* 140 15.07 62.0* 200 17.72 57.5

Hydrometer Analysis Data

Separation sieve is #10
Percent -#10 based upon complete sample= 87.4
Weight of hydrometer sample: 53. 57
Hygroscopic moisture correction:

Moist weight & tare = 40.94
Dry weight & tare = 39.99
Tare = 10.89
Hygroscopic moisture= 3.3 %

Calculated biased weight= 59.36
Table of composite correction values:

Temp, deg C: 13.7 24.7 29.1
Camp. corr: -6.0 -5.0 -3.5

t iscuS correction only: 1.0
ecific gravity of solids= 2.64

Specific gravity correction factor= 1.002

MACTEC, INC.

TVA-00023287



Hydrometer type: 152H
Effective depth L= 16.294964 - 0.164 x Rm

.,apSed. Temp, Actual Corrected Kr Rm Eff. Diameter Percent
me, mJ.n deg C reading reading depth mm finer

0.50 23.5 37.0 31. 9 0.0131 38.0 10.1 0.0588 53.8
1. 00 23.5 35.0 29.9 0.0131 36.0 10.4 0.0423 50.5
2.00 23.5 34.0 28.9 0.0131 35.0 10.6 0.0301 48.8
5.00 23.5 32.0 26.9 0.0131 33;0 10.9 0.0193 45.4

15.00 23.5 31. 0 25.9 0.0131 32.0 11. 0 0.0113 43.7
30.00 23.5 30.0 24.9 0.0131 31.0 11.2 0.0080 42.0
60.00 23.5 28.5 23.4 0.0131 29.5 11. 5 0.0057 39.5

250.00 23.5 25.5 20.4 0.0131 26.5 11. 9 0.0029 34.4
1440.00 23.3 23.0 17.9 O. 0131 24.0 12.4 0.0012 30.2

Fractional Components

Gravel/Sand based on i4
Sand/Fines based on i200
% COBBLES = % GRAVEL = 4. 8
% SILT = 19.1 % CLAY = 38.4

Des= 0.90 D60= 0.09 DSO= 0.04

•

•

% SAND = 37.7

=============================== MACTEC, INC.
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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10.0 1.0 0.1
GRAIN SIZE - mm

0.01 0.001

Test % +3'"
., 19 0.0

% GRAVEL
0.2

% SAND
18.2

I % SILT
I. 33.3

\. %' CLAY
.1 48.3

USCS

CL
LL PI
47· 22

0.375 100.0

SIEVE
inches
size

><

PERCENT FINER

•

GRAIN SIZE

SIEVE PERCENT FINER
number
size. •

4 99.8
10 99.7
20 99.5
40 99.1
60 98.2.

10093.2
200 81.6

Sample information:
.Boring NB-84,2-10' Bulk

Light orange brown fat
clay with sand

'1lProject No.: 3043051021 ,0001
It[,p ro j ect: TVA Ki rigs ton - Proposed. Gypsum Stock

.. Dote: June 23, 2005

0 60 . 0.0135

0 30
0 10 Remarks:

~ COEFFICIENTS Sample Number 3200
i-=--~"!---...,.----r----!I Me t hods: Pa r.t i c: e Size:

CC~' . I ASTM 0 42.2-63; Sieve
'Ana I ys is: AASHTO T 27-99I.---=-_-'--__....L-__..l.-_-...I '--__-'--__.l--__.l....-_---' I.'--;;.~..L.:;;;...:....;:..;.....;...:;....;.::;.;..;c..;...:..__'_-:::..'__"-'-_.....J

-I
I.!;;;;;;;;;;;=========::;;;;;:;;;;!.===~~:=:;~~~=:::.=;======~

TVA-00023289
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 19

After wash
106.31

0.00
106.31

_
: June 23, 2005

P ct No.: 3043051021.0001
ct: TVA Kingston - Proposed Gypsum stack

=====~=========================================,========;========~======~=======

Sample Data

Location of Sample: Boring NB-84,2-10 1 Bulk
Sample Description 1: Light orange brown fat
Sample Description 2: clay with sand
USCS Class: CL Liquid limit: 47 Plasticity index: 22

Notes

Remarks: Sample Number 3200 Methods: Particle Size:
ASTM D 422-63; Sieve Analysis: AASHTO T 27-99

Fig. No.: 200

Mechanical Analysis Data

Initial
Dry sample and tare= 479.21
Tare = 0.00
Dry sample weight = 479.21
Minus #200 from wash= 77.8 %
T_for cumulative weight retained= 0

ve Cumul. Wt. Percent
retained finer

0.375 inches 0.00 100.0
# 4 0.93 99.8
# 10 1.57 99.7
# 20 2.57 99.5
# 40 4.44 99.1
# 60 8.84 98.2
# 100 32.41 93.2
# 200 88.09 81.6

Hydrometer Analysis Data

Separation sieve is number 40
Percent -# 40 based on complete sample= 99.1
Weight of hydrometer sample: 62.39
Hygroscopic moisture correction:

Moist weight & tare = 52.68
Dry weight & tare = 51.95
Tare = 22.35
Hygroscopic moisture= 2.5 %

Calculated biased weight= 61.46
Table of composite correction values:

Temp, deg C: 21.0 22.0 23.0 23.5 24.0

•
TVA-00023290



- 5.4

16.294964 - 0.164 x Rm

0.0127
0.0127
0.0127
0.0127
0.0127
0.0127
0.0127

Compo corr: - 6.4 - 6.1 - 5.8 - 5.6
Meniscus correction only= 0
Specific gravity of solids= 2.76
~illtfic gravity correction factor: 0.976
_~meter type: 152H Effective depth L=

Elapsed Temp, Actual Corrected K
time, min deg C reading reading

2.0 23.5 48.0 42.4
5.0 23.5 45.0 39.4

15.0 23.5 41.0 35.4
30.0 23.5 38.5 32.9
60.0 23.0 36.5 30.7

250.0 23.0 34.0 28.2
1443.0 23.5 31.0 25.4

Rm Eff. Diameter Percent
depth mm finer

48.0 8.4 0.0260 67.4
45.0 8.9 0.0169 62.6
41.0 9.6 0.0101 56.2
38.5 10.0 0.0073 52.3
36.5 10.3 0.0053 48.8
34.0 10.7 0.0026 44.8
31.0 11.2 0.0011 40.4

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 % GRAVEL = 0.2
% SILT = 33.3 % CLAY = 48.3

% SAND = 18.2

D8S:

•

•

0.09 D60= 0.013 DSO= 0.006

TVA-00023291
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•

Particle Size Distribution Report
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GRAIN SIZE - mm

% COBBLES % GRAVEL I "/0 SAND %SILT I 0/0 CLAY I
I 0.0 0.5 I 38.7 37.5 I 23.3 I

SIEVE PERCENT SPEC.* PASS? Soli Description
SIZE FINER PERCENT (X=NO) Brown sandy silt

.375 in. 100.0
#4 99.5

#10 99.1
#20 91.7 Atterbem Limits#40 92.7 PL= 30 LL= 46 PI= 16#60 84.1

#140 68.3 Coefficients#200 60.8
085= 0.263 Oao= 0.0723 050= 0.0461
030= 0.0091 015= 0.0016 010= .
Cu= cc=

Classification
USCS= ML AASHTO=

Remarks

* (no specification provided)

Sample No.: UD-4 Source of Sample: Date:
Location: NB-84 ElevJDepth: 32.5'-34.5'

Client: TVA

MACTEC, INC. Project: TVA Kingston • Proposed Gypsum Stack

ProiectNo: 3043051021 Figure

TVA-00023292



GRAIN SIZE DISTRIBUTION TEST DATA

Client: TVA

•

ect: TVA Kingston - Proposed Gypsum Stack
'ect Number: 3043051021

Sample Data

Source:
Sample No.: UD-4
Elev. or Depth: 32.5'-34.5'
Location: NB-84
Description: Brown sandy silt
Date: PL: 30
USCS Classification: ML
Testing Remarks:

Sample Length(in./cm.):

LL: 46 PI: 16
AASHTO Classification:

Mechanical Analysis Data

Initial
Dry sample and tare= 190.97
Tare = 0.00
Dry sample weight = 190.97
Sample split on number 10 sieve
Split sample data:

Sample and tare = 52.06 Tare = .00 Sample weight = 52.06
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00
Sieve Cumul. Wt . Percent

•
retained finer

75 inch 0.00 100.0
# 4 1.04 99.5
# 10 1.76 99.1
# 20 0.73 97.7
# 40 3.36 92.7
# 60 7.89 84.1
# 140 16.17 68.3
# 200 20.11 60.8

Hydrometer Analysis Data

Separation sieve is #10
Percent -#10 based upon complete sample= 99.1
Weight of hydrometer sample: 52.06
Hygroscopic moisture correction:

Moist weight & tare = 45.54
Dry weight & tare = 44.10
Tare = 10.89
Hygroscopic moisture= 4.3 %

Calculated biased weight= 50.35
Table of composite correction values:

Temp, deg C: 13.7 24.7 29.1
Compo corr: -6.0 -5.0 -3.5

~
scus correction only= 1.0
ific gravity of solids= 2.70

ecific gravity correction factor= 0.989
Hydrometer type: 152H

===:;::=============== MACTEC, INC.

TVA-00023293



Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter PercenteUna, min deq C readinq readinq depth DIm finer
0.50 23.1 33.5 28.4 0.0129 34.5 10.6 0.0597 55.7
1.00 23.1 30.0 24.9 0.0129 31. 0 11.2 0.0433 48.8
2.00 23.1 27.5 22.4 0.0129 28.5 11. 6 0.0312 43.9
5.00 23.1 25.0 19.9 0.0129 26.0 12.0 0.0201 39.0

15.00 23.1 22.0 16.9 0.0129 23.0 12.5 0.0118 33.1
30.00 23.1 20.0 14.9 0.0129 21.0 12.9 0.0085 29.2
60.00 23.1 18.0 12.9 0.0129 19.0 13.2 0.0061 25.2

250.00 23.1 15.0 9.9 0.0129 16.0 13.7 0.0030 19.4
1440.00 23.2 12.0 6.9 0.0129 13.0 14.2 0.0013 13.5

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = 0.5
% SILT = 37.5 % CLAY = 23.3

D8s= 0.26 D60= 0.07 DsO= 0.05
D30= 0.01 D1s= 0.00

•

•

% SAND = 38.7

========================= MACTEC, INC.

TVA-00023294



Particle Size Distribution Report
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0/0 SILT
12.5

I 0/0 CLAY
I 32:9

Soli Description
Brownish yellow clayey sand with gravel

SIEVE

SIZE
lin.

.75 in.
.375 in.

#4
#10
#20·
#40
#60

#140
#200

PERCENT
FINE:R
100.0
97.5
86.8
76.5
66.7
61.0
56.1
52.9
47.2
45.4

SPEC:
PERCENT

PASS?

(X=NO)

PL= 30

085= 8.53
030= 9·0030
Cu=

uscs= sc

Atterbem l.imlts
LL= 59

Coefficients
060= 0.735
°15=
Cc=
Classification

MSHTO=

Remarks

PI= 29

Prolect No: 3043051021 Flaure

Client: TVA

Project: TVA Kingston· Proposed Gypsum Stack•
W (no specification provided)

Sample No.: UD-l, 2 & 3 (CD) Source of Sample:
Location: NB-85A and NB-85B

MACTEC, INC.

Date:
Elev.lDe~h: 13'-19'

TVA-00023295



GRAIN SIZE DISTRIBUTION TEST DATA

Client: TVA

•

ect: TVA Kingston - Proposed Gypsum Stack
ect Number: 3043051021

Sample Data

Source:
Sample No.: UD-l, 2 & 3 (CU)
Elev. or Depth: 13'~19'

Location: NB-85A and NB-85B
Description: Brownish yellow
Date: PL: 30
USCS Classification: SC
Testing Remarks:

Sample Length(in./cm.):

clayey sand with gravel
LL: 59 PI: 29
AASHTO Classification:

Mechanical Analysis Data

Initial
Dry sample and tare= 732.52
Tare = 0.00
Dry sample weight = 732.52
Sample split on number 10 sieve
Split sample data:

Sample and tare = 51.33 Tare = .00 Sample weight = 51.33
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00
Sieve Cumul. Wt. Percent

•

retained finer
inch 0.00 100.0

.75 inch 18.41 97.5

.375 inch 96.86 86.8* 4 172.34 76.5* 10 244.12 66.7* 20 4.39 61.0* 40 8.14 56.1* 60 10.63 52.9* 140 15.01 47.2*200 16.37 45.4

Hydrometer Analysis Data

Separation sieve is #10
Percent -#10 based upon complete sample= 66.7
Weight of hydrometer sample: 52.25
Hygroscopic moisture correction:

Moist weight & tare == 40.44
Dry weight & tare = 39.91
Tare = 11.02
Hygroscopic moisture= 1.8 %

Calculated biased weight= 76.92
Table of composite correction values:

Temp, deg C: 13.7 24.7 29.1
~mp. corr: -6.0 -5.0 -3.5

~scus correction only: 1.0
Specific gravity of solids= 2.66

=::;:::=============== MACTEC, INC.

TVA-00023296



Specific gravity correction factor= 0.998
Hydrometer type: 152H

Effective depth L= 16.294964 - 0.164 x Rm_apsed Temp, Actual Corrected K Rm Eff. Diameter Percent
ime, min deg C reading reading depth rom finer

0.50 23.5 39.0 33.9 0.0130 40.0 9.7 0.0575 44.0
1. 00 23.5 38.0 32.9 0.0130 39.0 9.9 0.0410 42.7
2.00 23.5 37.0 31. 9 0.0130 38.0 10.1 0.0292 41. 4
5.00 23.5 35.5 30.4 0.0130 36.5 10.3 0.0187 39.4

15.00 23.5 33.5 28.4 0.0130 34.5 10.6 0.0110 36.8
30.00 23.5 32.5 27.4 0.0130 33.5 10.8 0.0078 35.5
60.00 23.5 31. 0 25.9 0.0130 32.0 11. 0 0.0056 33.6

250.00 23.5 28.0 22.9 0.0130 29.0 11.5 0.0028 29.7
1440.00 23.3 24.0 18.9 0.0131 25.0 12.2 0.0012 24.5

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = 23.5
% SILT = 12.5 % CLAY = 32.9

085= 8.53 060= 0.74 050= 0.16
030= 0.00

•

•

% SAND = 31.1

============================== MACTEC, INC.

TVA-00023297
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Particle Size Distribution Report
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GRAIN SIZE" mm
% COBBLES I % GRAVEL I % SAND % SILT 1 0/0 CLAY 1

I 0.0 I 1.7 I 29.6 23.0 I. 45.7 1

SIEVE PERCENT. SPEC: PASS? Soli Description
SIZE FINER PERCENT :(X=NO) Brown sandy fat clay

.•375 in. 100.0
#4 98.3

#10 95.5
#20 93.6 Atterbem Umits#40 91.2 PL= 24 LL= 50 PI= 26#60 86.4

#140 73.1 Coefficients#200 68.7
085= 0.225 060= 0.0302 050= 0.0084
030= 015= 010=
Cu= Cc=

Classification
USCS= CH MSHTO=

Remarks

.. (no specification provided)

Sample No.: 00-6, 7 & 8 (CD) Source of Sample: Date:
Location: NB~85B ElevJDepth: 23'·29'

Client TVA

MACTEC, INC. Project: TVA Kingston· Proposed Gypsum Stack

ProJect No: 3043051021 Figure

TVA-00023298



GRAIN SIZE DISTRIBUTION TEST DATA

Client: TVA

•

ect: TVA Kingston - Proposed Gypsum Stack
'ect Number: 3043051021

Sample Data

Source:
Sample No.: UD-6, 7 & 8 (CU)
Elev. or Depth: 23'-29'
Location: NB-85B
Description: Brown sandy fat clay
Date: PL: 24
USCS Classification: CH
Testing Remarks:

Sample Length(in./cm.):

LL: 50 PI: 26
AASHTO Classification:

Mechanical Analysis Data

Initial
Dry sample and tare= 365.89
Tare = 0.00
Dry sample weight = 365.89
Sample split on number 10 sieve
Split sample data:

Sample and tare = 51.01 Tare = .00 Sample weight = 51.01
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00
Sieve Cumul. Wt. Percent

•
retained finer

75 inch 0.00 100.0* 4 6.28 98.3*10 16.56 95.5*20 1.04 93.6* 40 2.32 91.2* 60 4.85 86.4*140 11.99 73.1*200 14.29 68.7

Hydrometer Analysis Data

Separation sieve is *10
Percent -#10 based upon complete sample= 95.5
Weight of hydrometer sample: 51.93
Hygroscopic moisture correction:

Moist weight & tare = 40.16
Dry weight & tare = 39.64
Tare = 10.94
Hygroscopic moisture= 1.8 %

Calculated biased weight= 53.41
Table of composite correction values:

Temp, deg C: 13.7 24.7 29.1
Compo corr: -6.0 -5.0 -3.5

~
scus correction only: 1.0
ific gravity of solids= 2.64

ecific gravity correction factor= 1.002
Hydrometer type: 152H

============================ MACTEC, INC.

TVA-00023299



Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp I Actual Corrected K Rm Eff. Diameter Percent
__• min deg C reading reading depth rom finer

0.50 23.5 40.5 35.4 0.0131 41.5 9.5 0.0571 66.4
1. 00 23.5 38.5 33.4 0.0131 39.5 9.8 0.0411 62.6
2.00 23.5 37.0 31. 9 0.0131 38.0 10.1 0.0294 59.8
5.00 23.5 35.0 29.9 0.0131 36.0 10.4 0.0189 56.1

15.00 23.5 33.0 27.9 0.0131 34.0 10.7 0.0111 52.3
30.00 23.5 31.5 26.4 0.0131 32.5 11. 0 0.0079 49.5
60.00 23.5 30.0 24.9 0.0131 31.0 11. 2 0.0057 46.7

250.00 23.5 27.0 21.9 0.0131 28.0 11. 7 0.0028 41.1
1440.00 23.3 24.0 18.9 0.0131 25.0 12.2 0.0012 35.4

Fractional Components

Gravel/Sand based on *4
Sand/Fines based on *200
% COBBLES = % GRAVEL = 1. 7
% SILT = 23.0 % CLAY = 45.7

085= 0.22 060= 0.03 DSO= 0.01

•

•

% SAND = 29.6

================= MACTEC, INC.

TVA-00023300



•
Proposed Gypsum DispostdArea. TVA Kingston Fossil Plant
MACTECProjecI3043051021.01

October 10. 2005

•

•

MOISTURE-DENSITY RELATIONSHIP TEST RESULTS

TVA-0002330 1
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MOISTURE-DENSITY RELATIONSHIP TEST
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Test specification: ASTM D 69B-00ae1 Procedure B, Standard

Elevl Classification Nat. Sp.G. LL PI % > % <
Depth USCS AASHTO Mo i st. 3/6 in No.200

2-10' MH A-7-5(25) 30.9 % 2.75 63 28 o % 78.2 %

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 100.7 pcf Light orange brown elas-

Optimum mo i stu re = 2.3. 1 % tic si It with sand

Project No. : 3043051021 .0001 Remarks:

Proj ect: TVA Kingston - Proposed Gypsum Stack Sample Number 3203

Locat ion: Boring NB-2, 2-10' r;;ruger cuttings NT - No Test

bulk sample DNS - Data Not Submitted

Date: June 23, 2005

MOISTURE-DENSITY RELATIONSHIP TEST

TVA-00023302



MOISTURE-DENSITY RELATIONSHIP TEST
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Test specification: ASTM D 698-00ae1 Procedure B. Standard

Elev/ Classification Nat. Sp.G. LL PI % > % <
Depth USCS AASHTO Moist. 3/8 in No.200

5-15' MH A-7-5(29) 33.3 % 2.76 62 29 o % 86.4 %

TEST RESULTS MATERIAL DESCRIPTIOf\1

Maximum dry density = 94.7 pcf Tan elastic silt

Opt imum moisture = 26.8 %

Project No. ; 3043051021.0001 Remarks:

Project: TVA Kingston - Proposed Gypsum Stack Samp I e Numbe r 3198

Locat ion: Boring NB-18, 5-15' auger cuttings NT - No Test

bulk sample DNS - Data Not Submitted

• Date: June 23, 2005

MOISTURE-DENSITY RELATIONSHIP TEST
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COMPACTION TEST REPORT
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Test specification: ASTM D698-91 Procedure A Standard

Elevl Classification Nat
Sp.G. Ll PI

%> %<
Depth USCS AASHTO Moist No.4 No.200

2'-10' CL - 30.7 2.63 40 18 0.0 81.1

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 107.6 pef Reddish orange lean clay with sand

Optimum moisture = 17.7 %

ProJect No. 3043051021 Client: TVA Remarks:
Project: TVA Kingston - Proposed Gypsum Stack

• Location: NB-22, 2.01.1 0.0'

COMPACTION TEST REPORT

MACTEC. INC. Figure

TVA-00023304



MOISTURE-DENSITY RELATIONSHIP TEST
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Test spec i fica t ion: ASTM D 698-00ae1 Procedure B, Standard

Elev/ Classification Nat. Sp.G. LL PI % > % <
Depth uses AASHTO Moist. 3/8 in No.200

2-10' CH A-7-6(44) 33.1 % 2.74 72 47 0.9 % 85.2 %

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density Q 95.1 pef Orange brown fat clay

Optimum moisture = 26.0 %

Project No. : 3043051021 .0001 Remarks:

Project: TVA Kingston - Proposed Gypsum Stack Sample Number 3199

Location: Bor i ng NB-25, 2-10' auger cuttings NT - No Test

bulk sample DNS - Data Not Submitted

• Date: June 23. 2005

MOISTURE-DENSITY RELATIONSHIP TEST

TVA-00023305
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MOISTURE-DENSITY RELATIONSHIP TEST
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Test specification: ASTM D 698-000e1 Procedure B, Standard

Elev/ Classification Nat. Sp.G. LL PI %. > % <
Depth USCS AASHTO Mo i st. 3/8 in No.200

5-10' CL A-7-6(22) 18.3 % 2.75 47 27 o % 79.7 %

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 103.8 pcf Brown lean clay with

Opt imum maisture = 20.8 % sand

Project No. : 3043051021.0001 Remarks:

Project: TVA Kingstan - Proposed Gypsum Stack Samp Ie Numbe r 3201

Loco t ion: Bar i ng NB-39. 5-10' auger cuttings NT - No Test

bulk sample DNS - Data Not Submitted

Dote: June 23, 2005

MOISTURE-DENSITY RELATIONSHIP TEST

TVA-00023306



MOISTURE-DENSITY RELATIONSHIP TEST
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Test specification: ASTM D 698-00ae1 Procedure 8, Standard

Elev/ Classification Nat.
Sp.G. LL PI % > % <

Depth uses AASHTo Moist. 3/8 in No.200

2-10' CL A-6(11) 17.7 % 2.73 35 17 0.3 % 74.9 %

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 106.1 pcf Brown lean clay with

Opt imum moisture = 18.8 % sand

Project No. : 3043051021 .0001 Remarks:

Project: TVA Kingston - Proposed Gypsum Stack Sample Number 3202

Locat ion: Bor i ng N8-41 , 2-10' auger cuttings NT - No Test

bulk sample DNS - Data Not Submitted

• Date: June 23, 2005

MOISTURE-DENSITY RELATIONSHIP TEST

L- . _

TVA-00023307
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MOISTURE-DENSITY RELATIONSHIP TEST
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Test specification: ASTM D 698-000e1 Procedure B, Standard

Elevl Classification Nat.
Sp.G. LL PI % > % <

Depth USCS AASHTO Moist. 3/8 in No.ZOO

5-15' ML A-6el0) 25.5 % 2.75 40 12 o % 77.3 %

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 103.6 pef Li ght red brown s i It

Optimum moisture = 20.1 % with sand

Prqject No. ; 3043051021 .0001 Remarks:

Proj ect: TVA Kingston - Proposed Gypsum Stack Sample Number 3196

Locat ion: Boring NB-59. 5-15' auger cuttings NT - No Test

bulk sample DNS - Data Not Submitted

Date: 6-13-2005

MOISTURE-DENSITY RELATIONSHIP TEST

TVA-00023308



MOISTURE-DENSITY RELATIONSHIP TEST
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Test specification: ASTM D 698-00ae1 Procedure 8, Standard

Elevl Classification Nat. Sp.G. LL PI
% > % <

Depth USCS AASHTO Moi st. 3/6 in No.200

2-10' CH A-7-6(24) 30.9 % 2.78 60 32 0.4 % 72.3 %

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 100.2 pef Red brown fat clay wit h

Optimum moisture = 23.1 % sand

Project No. : 3043051021 . 000 1 Remarks:

Project: TVA Kingston - Proposed Gypsum Stack Sample Number 3197

Location: Boring NB-65, 2-10' auger cuttings NT - No Test

bulk sample DNS - Dato Not Submitted

• Date: 6-13-2005

MOISTURE-DENSITY RELATIONSHIP TEST

TVA-00023309
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COMPACTION r:EST REPORT
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Test specification: ASTM D 698-91 ProCedure A Standard

Elevl Classification Nat.
LL PI

%.> %<

Depth USCS AASHTO Malsl
Sp.G.

No.4 No.200

5'-15' ML - 25.3 2.65 48 2.0 0.3 70.0

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 100.7 pef
Reddish brown sandy silt

Optimum moisture =21.7 %

~roject No. 3043051021 Client: TVA Remarks:

Project: TVA Kingston - Proposed Gypsum Stack

• Location: NB"76, 5.0'-15.0'

COMPACTION TEST REPORT

MACTEC. INC. Figure

i
I

I

!

I
'1
I

I

I
I

I
I
i
i

TVA-0002331 0



MOISTURE-DENSITY RELATIONSHIP TEST
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Water content, %

Test specification: ASTM D 698-000e1 Procedure 8, Standard

Elev/ e I ass j fica t ion Nat. Sp.G. LL PI
% > % <

Depth uses AASHTO Moist. 3/8 in No.200

2-10' CL A-7-6(19) 24.2 % 2.76 47 22 a % 81.6 %

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry dens j ty = 102.2 pef Light orange brown lean

Opt i mum moisture = 21.6 % clay wit h sand

Project No. : 3043051021 .0001 Remarks:

Project: TVA Kingston - Proposed Gypsum Stack Sample Number 3200

Locat ion: Boring NB-84. 2-10' auger cu t t j ngs NT - No Test

bulk sample DNS - Data Not Submitted

• Date: June 23, 2005

MOISTURE-DENSITY RELATIONSHIP TEST

•
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Proposed Gypsum Disposal Area, TVA Kingston Fossil Plant
MACTEC Project 3043051021.01

PERMEABILITY TEST RESULTS

October 10, 2005
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MACTEC

CON'STANT HEAD PERMEABILITy,'TEST"
,(ASTM D5084) .

JOB NAJvt~: ,cr-VA ~/NGSn>"J - PlOP.C;yp.~ TECHNICIAN; J4.'
JOB NO.: "30'1'3 -ooS "\0'2.-) DATE: e-'1'--5~-----

BORlNGNO.:, NB..:7.-\A .~'
DEPTH: ?' - ~ t; I CHECKEDB~
SAMPLE: C - S CELL NO.: ..-.-1'--"'_-,---

I .::~~~~::::.*::*.:=:**::*=••:::.*;:••::.;:.*::.;;.::;::.=.*!i.:=::::;=~._ ••••••:~::::~~~~:-~!=liIli.'-..-**-.-••-.-._- -••-••-••-•••••••••.

i
I,
I
t
I,
i

.••*•••*.**••••••*.*.*.*.*••••**•••~ *•••••......................................................- ••••••

~AMPLE INFoRMAnON
WEIGHT TUBE &. SOIL (g):. ~~ _
WEIGHT TUBE (g): _
WEIGHT SOIL (x):'"""::-:-' _

VOLUME son. (cu·ft):._~
DRY UNIT WEIGHT (pcf):_
WET UNIT WEIGHT (pcf):_

DATE TIME ,

START END START END
t'\ • ... -

'~-l'j '~"'Ii'/ H~50 'i;0'1 ('IfI'l

);-}7 b-:CID .~:~r,~ '~:·ott~"'"

CC '-' (,'b ~1'6, e>r:-a"'t Atil1 "?:1CJ t'JttI

<z_·tq; . ~ ....~ ~ t; lfo P1A... ("". Q'.tll'\,

B-l!Q 'e?"'lO'J . ec..:Q'5~"" la:Q~"""
"'

TUBE"LENGi:"H: (in). (c;m) .
TUBE DIAJvtETER,:6h6I ;:;$ (m)" &:1\'\) I
SOIL LENGTH(L): 1.:1'"150 (in) '5.0 I '" "" ,(i::t'I) "
SOIL DIAMETER: r2. ..8'.f35 (in) '7.22.t- t/ jcn.' t
,AREA(A):, (in190."l7(cn'l} 1

I
!
I
I

.!

I

I.

I.
TOTALS I

:OEFFICIENT OF PER1YffiABll.ITY',k=Q x L x R~ x C
kx A"to "t:.

'r
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,MA,CTEC
• ' CON'ST~T HEAD PERMEABILITY'TEST

(ASTM D5084) , ,

JOB NAME: '1\ICr- l£-t~'~~" , TECHNICIAN: ~.~.
lOB NO.: ~=----==\Q.q:: DATE: ~-'''=2J-:::6:---:.S~----
BORING NO.: ' tv - 2- :(lbuLOOk\ 11
DEP7H: ~ -! () I 'j CHECKEDBY:~V
SAMPLE: ' fiD 2;&2../;1 f -M.$e= eL..& \ CELL NO.::-=-_~&~ ..;.,-.
DESCRIPTION: " SYSTEM NO.: 1t-z.....

r••••••••••••••••••••••••··~······~*·~···.·•....a •••••• ~m••**•••*~••* •••••••••••••••••••••••••••••_~.*..•...........
'. ;"

,TUBE'LENarH:, (in) (cm)

'TUBE DIA.'vIETER: (in) " < (ClYl)
SOIL LENGTH(L): 2.0 L4 ,(In) S." b 17 ,.(C;l'l)
SOIL DIAMETER: '2.. ~""'1 (in) ?..2.'27.(cm)
AREA(A): (in1 41kS7 {cll\)

~A1vfPLE INFORMATION
WEIGHT TUBE .& SOlt 00:, ---:-- _

' WEIGHT TUBE (g):, _

WEIGHT SOIL (g):,~,:-=""_--::::--::__--=--,,--...--­
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WET tINITWEIGHT (pet): ' 1:2.2.../ (e lq.a.,..)

....................*••_ --~ *••*-* ~.*••••*..*.*.*..*D•••••••••••••••••••••

: .
•••••••~~~.......................*....*•••••••••~••••••••**......*~...........*.................................

LE OF HYDRAULIC CONDUl TlVlTY :

DATE ,'l'i:ME EI.ASPED TIME (+) READING 'fLOW (CC)

"~ E1'm sTART JiliQ MIN!.ITES SECONPS START ~, 0:!- k "

'"'b ~2.--S ~"'Z.-5 tot:4: (p9~ S·. I) Vrvt ?.5 LS~ ,1~.2 (( .\ IlSq '/'1":f ~.~ ~.~)4o-4
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.A .... II..ll ...... ...

• I ....
u' -<:.il> ..,.. v' 1J ,l> f 7 ~
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\
' ~-

~
..

, ,

I V
<{~..

TOTALS t== 2-73XJ . Q..

:OEFFICIENT OF PE:Rl\.1EA:BnnY, k=Q xL xR-r. xC
-t-~'

i .tl \; I Q',",I} L.? 'f tG ~ltJ /1'rlf9.Lt'b{.~(,£.s') • -" " hXA)(~

tfOISTURE CONT.Em y u 7 ' PERM mFORMATION (p:)~O
,INInAI. WET WEIGHT (g):_---:~\.-.__::p~' ~ ,~ PRESSURE(psi):.....' _--=__~_
fINAL WET WEIGHT, (g): ::0 ::., .FORE PREssUR£(psi)::__..:;S~2. _
FINAL DRY WEIGHT (g): ~ ~j: BACK PRESSURE (psi):,__·-==.s~OI:...- _
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PERMEANT LIQUID USED: +iaQ
BURET CORRECTION FACTOR(C) , 0
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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 infonnation 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 ofthe 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.

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

Mr. Ron Purkey
Tennessee Valley Authority
1101 Market Street, LP-2G
Chattanooga, TN 37402

October 4, 2005

MACTEC
-+---- engineering and constructing a better tomorrow

•
We anticipate further dialog and interaction with the designers as the design proceeds and will be
happy to provide any additional infonnation or interpretation of the data presented here in which
may be necessary.

Carl D. Tockstein, P.E.
Chief Engineer - Tennessee Operations

•
MACTEC Engineering and Consulting, Inc.
1725 Louisville Drive • Knoxville, TN 37921-5904 ~ Phone: 865.588.8544 • Fax: 865.588.8026 www.mactec.com
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REPORT OF GEOTECHNICAL INVESTIGATION

GYPSUM STACK BORROW AREA
KINGSTON FOSSIL PLANT

KINGSTON, TENNESSEE

Prepared For:

TENNESSEE VALLEY AUTHORITY

Chattanooga, Tennessee

Prepared By:

MACTEC ENGINEERING AND CONSULTING, INC.

Knoxville, Tennessee

MACTEC Project 3043051030.01

October 4, 2005
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Gypsum StackBorrow Area, TVA Kingston Fossil Plant
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EXECUTIVE SUMMARY

MACTEC was selected 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-! through OT-5) to maximum

depths of 10 feet or refusal, whichever occurred first. The major fmdings of our geotechnical

exploration are as follows:

. • The observation trenches excavated in the Gypsum Stack Borrow Area
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 feet.

• Ground water was not encountered in the observation trenches during the
time of our investigation. Long-term measurements for the presence or
absence ofground 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-I through C-4.

• 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 boundaries.
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

TVA-00023320



This report presents the fmdings 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.

•
Gypsum Stack BorrawArea, TVA Kingston Fossil Plant
MACTEC Project 3043051030.01

1.0 INTRODUCTION

October 4, 2005

•

•

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 engineering

characteristics 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.

3.0 SCOPE OF EXPLORATION

The scope of our exploration was based on our proposal number Prop05Knox/182, dated June 9,

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

following:

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

• Locate each observation trench using GPS

• Conduct laboratory testing on the potential borrow soils

• Develop moisture-density / hydraulic conductivity relationships for each
soil type encountered

• 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

work was performed on June 28, 2005. TVA provided the backhoe equipment used to excavate the

observation trenches. A MACTEC geotechnical engineer was present to identify and log the various

soil types encountered. Bulk soil samples of each soil type were obtained from the excavated soils

TVA-00023321



Gypsum Stack Borraw Area, TVA Kingston Fossil Plant
MACTECProject 3043051030,01
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•

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

the trenches were made upon completion of s~pling.

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

excavated soils.

The samples were transported to our laboratories in Knoxville, Tennessee and Charlotte, North

Carolina where the soil samples were tested. The testing program for tbis project consisted of the

following:

• 9 Plasticity Index (Atterberg Limits) Tests
• 9 Grain Size Distribution Tests
• 3 Natural Moisture Content Tests
• 9 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 CONDmONS

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

northwest ofthe 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 Appalacbian Valley and Ridge Physiographic Province.

Tbis province extends as a continuous belt from central Alabama, through Georgia and Tennessee,

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 CONDmONS

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 interpretation ofthe 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 interface locations.

The observation trenches excavated at this site encountered topsoil 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-l 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 I-inch) were

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

3
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surface. The percentage of chert observed within the encountered soils was visually estimated and

noted on the observation trench logs.•
Gypsum Stack BorrowArea, TVA Kingston Fossil Plant
MACTEC Project 3043051030.01

October 4, 2005

•

•

7.0 LABORATORY TESTING METHODOLOGY AND DISCUSSION OF TEST RESULTS

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 "CO'. Soil type A consists of reddish orange fat clay with varying

amounts of chert fragments (observed in OT-I, 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 perfonned on bulk soil samples obtained from observation trenches OT-l

(soil type A), OT-3 (soil type B), and OT-4 (soil type C). The laboratory testing for each soil type

included the following:

• 1 Natural Moisture Content Test
• 3 Plasticity Index (Atterberg Limits) Tests
• 3 Grain Size Distribution Tests
• 3 Specific Gravity Tests
• 3 Standard Proctor Compaction Tests
• 6 to 7 Hydraulic Conductivity Tests

Representative samples of each 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 to

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 statldard

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 I x 10-6 cm/s.

4
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The tests and test results are summarized below in the following paragraphs. Table Col summarizes

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 analysis tests were performed on bulk

samples obtained from the potential borrow soils at trench locations OT-I, 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-I).

The Atterberg limits test results indicated that liquid limits for the on-site borrow soils tested

ranged from 36 to 60, plastic limits ranged from 19 to 29, and plasticity indices 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 ofthe 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-I, 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.

7.3 HYDRAULIC CONDUCTIVITY

Constant head permeability tests were performed on remolded samples from bulk soil samples

obtained at locations OT-I, 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-I 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.

5
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The permeability test results indicated that the permeability's ranged from 1.2 x 10-5 cm/s to 8.1 x

10.8 cm/s.

8.0 RECOMMENDATIONS

The laboratory testing program just described was used 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 specimens with hydraulic conductivity values

approximately less than or equal to 1 x 10-6 cm/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 soil 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 quality 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-moisture 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.

6
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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

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

analysis. Therefore, experienced. geotechnical engineer should interpret the field data and review

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

retain MACfEC to provide this service, based upon our familiarity with the subsurface conditions,

the field and 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 otherwise.

7

TVA-00023327



•

•

•

Gypsum Stack Borrow Area, TVA Kingston Fossil Plam
MACTEC Project 3043051030.01

TABLES

October 4, 2005
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•
TABLE C-1
Index Property and Moisture-Density Test Results
TVA Kingston Gypsum Stack Borrow Area
MACTEC Project 3043051030/01

• •
,O~~Mg'~ture

Coottlirit; %

28.3

Atlerberg LImits Compaction Tests
r--cc-:;:-~__r--c--__T'"""""'-__T7" -=__=t~__= __,-., ...,..,.,.

LO~~~~ri;.. ;~~~t~j~~;~fq~; 'ih,.~~~\i!~rK~t+h~J~~~~~I"i: ..G~~~~~\~{~
NumberContent;.% No: ~llO Sieve •... ' ,'ClassificatIOn

OT·1 24.6 58 29 29 87.8 CH 2.75

OT·1

OT-1

OT-3

OT-3

OT-3

OT-4

OT-4

OT-4

2.5 ·10 24.6 26 33 87.5 CH 2.75 91.8 28.3

2.5 -10 24.6 28 32 87.7 CH 2.75 91.4 28.8

3 ·10 I B I 23.3 I 47 I 23 24 74.0 CL 2.74 101.0 I 22.4

3-10 B 23.3 50 23 27 74.6 CH 2.75 101.3 I 20.3

3 -10 B 23.3 45 22 23 74.1 I CL I 2.73 I 100.6 I 22.1

4-10 C 22.5 36 19 17 82A I CL I 2.72 I 107.3 I 17.6

4 -10 C 22.5 38 20 18 83.8 I CL I 2.73 I 105.9 I 18.8

4·10 C 22.5 39 19 20 83.5 I CL I 2.73 I 104.9 I 18.4

PreparedlDate: CTJ 07/29/05
Checked/Date: SDS 08/05/05
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~
o
o
o
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W
W

~ '''"----------------------------------------------------------



•Table C-2
Hydraulic Conductivity
Soil Type A
TVA Kingston Gypsum Stack Borrow Area
MACTEC Project 3043051030101

- •

Trench Bulk Sample
Target Remolded

Remolded WetUnitwt DryUnitwt
ilydrauiic

Proctor Dry Conductivity
Location Depth (ft)

Density o~
Moisture (%) (pet) (pd) '(em/sec):

QT-1 2.5 - 10 90 26.4 103.1 81.6
.. -61

.. ··(ji,OXIO r

QT-1 2.5 - 10 90 29.3 105.5 81.6 ;J.9X 10..(j·

OT-1 2.5 - 10 90 32.5 108.0 81.5 4.3 XIQ -7:

!

OT-1 2.5 - 10 95 26.4 109.0 86.2
....- - ·..(ji

1.1 X 10 i,

QT-1 2.5 - 10 95 29.3 111.5 86.2 i.8 XI0-6'
... ... . .............

QT-1 2.5 - 10 95 30.0 112.1 86.2 1.4 X 10 ~7

QT-1 2.5 - 10 95 32.5 114.0 86.0 ...... ui 10 .7':'
.. ,

Note: Maximum dry denisity is 90.7 pcf and optimum moisture content is 28.3 % for soil type A

....,
-<
~
o
o
o
tv
W
W
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•Table C-3
Hydraulic Conductivity
Soil Type B
TVA Kingston Gypsum Stack Borrow Area
MACTEC Project 3043051030/01

e •

..

Trench Bulk Sample
Target Remolded

Remolded WetUnitwt DryUnitwt
.Hydraulic

Proctor Dry .Conductivity
Location Depth (ft) Moisture (%) (pet) (pet)

Density % :(em/sec)

QT-3 3 - 10 90 19.9 108.7 90.7 -62.1'x 10.. !

QT-3 3 -10 90 22.5 111.4 90.9 ..():
2.4 x 10.;

"-'

OT-3 3 - 10 90 25.6 114.0 90.8 2.1 x 10;'7
M'l'" ...............

OT-3 3 - 10 95 19.9 114.7 95.7 '. -s
laxl0 :

OT-3 3 - 10 95 22.5 117.6 96.0 . -1
2.6xl0

OT-3 3 - 10 95 25.6 120.6 96.0
. -7

3~5 X 10 .
'.' . ' .....

Note: Maximum dry denisity is 100.6 pef and optimum moisture is 22.1% for soil type B
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•Table C-4
Hydraulic Conductivity
Soil Type C
TVA Kingston Gypsum Stack Borrow Area
MACTEC Project 3043051030101

• •

Trench BnlkSample
Target Remolded

Remolded WetUnitwt DryUnitwt
Hydraulic

Proctor Dry Conductivity
Location Depth (ft) Moisture (%) (pct) (pct)

Density % (ctn/se£)

OT-4 . 4 -10 90 17.1 111.2 95.0
. ~5.. . 1.lX10· .- ..

OT-4 4 -10 90 19.8 114.2 95.3 . -6
3.5 X.10

OT-4 4 -10 90 22.7 117.1 95.4 -7
4.0 XlO

-

OT-4 4 -10 95 17.1 117.5 100.3 '4~jfx'1(f-6-- ...- ....
;

1.6XI0 -6
;

OT-4 4 -10 95 19.8 120.5 100.6
.... .. ... '.' ..... i

OT-4 4 -10 95 20.6 121.3 100.6 1.1 X10-6
·1

'.

OT-4 4 -10 95 22.7 123.6 100.7
- . -8 - _...
8.1X 10

'.:'

Note: Maximum dry denisity is 105.9 pcf and optimum mositure is 18.8 % for soil type C
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Gypsum &ack Borrow Area, TVA Kingston Fossil Plant
MACTEC Project 3043051030.01

FIGURES

October 4. 2005
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FIGURE 1: SITE LOCAT~ON MAP
TVA KINGSTON
PROPOSED GYPSUM STACK BORROW AREA
KINGSTON, TENNESSEElIMACTEC
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Soil Type "A" - Reddish Orange Fat Clay with Chert Fragments (CH)
Standard Proctor Maximum Dry Density =90.7 pef. Optimum Moisture Content:::; 28.3%

-----------------------------------------------------lIiIiIli ~
~

~
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• Figure 3A- Hydraulic Conductivity versus_9 Moisture Content for Type "A' Soil
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Soil Type "sa - Reddish Brown Lean Clay / Fat Clay with Sand and Chert Fragments (CUCH)
Standard Proctor Maximum Dry Density = 100.6 pef, Optimum Moisture Content =22.1 %

-----------------------------------------------------~i ~~
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• Figure 3B- Hydraulic Conductivity versusIgMoisture Content for Twe "8' Soil
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• Soil Type 'C" - Dark Red<Jish Brown Lean _fth sand and BIacI< Mangane... Nodules (CL)
Standard Proctor Maximum Dry Density =105.9 pef. Optimum Moisture Content::= 18.8% •

HYDRAULIC CONDUCTIVITY DATA ~ SOIL TYPE nCII

1.0E-03 I I

302520
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1.0E-08I'-,_ I
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Figure 3C- Hydraulic Conductivity versus Molding Moisture Content for Type "cn Soil
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• Soil Type "A" - Reddish orane Clay with Chert Fragments (CH)
Standard Proctor Maximum Dry Density =90.7 pef, Optimum Moisture Content =28.3%

COMPACTION DATA FOR SOIL TYPE "A"

•
100.0 .

95.0

'S
90.0Q.

~.c
0)

~
.'!::
C
;:)

~ 85.0 .
0

80.0 .

75.0·

20 21 ~ ~ ~ ~ ~ V ~ ~ ~ ~

Moisture Content, %

32 33 34 35 36 37 38 39 40

'"---
•

Figure 4- Solid symbols are for compacted specimens with a hydraulic conductivity < 1 x 10-6 cmls and open symbols for specimens with a hydraulic

conductivity> 1 x 10-6 cm/s. Squares and Diamonds represent 95 and 9QOk compaction. respectively.



• Son Type 'B' - Reddish Brown Lean ClayalaYwith Sand and Chert Fragments (CUCHl
Standard Proctor Maximum Dry Density = 100.6 pet, Optimum Moisture Content = 22.1 %

COMPACTION DATA FOR SOIL TYPE IIB"

•
110.0·

105.0 .

100.0·

'5
Q.
..,;-
.c
D)

~ 95.0
:t:c
:::;)

~
Q

90.0 .

85.0

roo
15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Moisture Content, %

32 33 34 35

Figure 5- Solid symbols are for compacted specimens with a hydraulic conductivity < 1 x 10-6 cmls and open symbols for specimens with a hydraulic
conductivity> 1 x 10-6 ern/so Squares and Diamonds represent 95 and 90% compaction, respectively.
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• Soil Type ·C· - Dark Reddish Brown Leanaith Sand and Black Manganese Nodules (CL)
Standard Proctor Maximum Dry Density = 105.9 pef, Optimum Moisture Content =18.8%

COMPACTION DATA FOR SOIL TYPE lIe"

•
120.0·

115.0·

110.0·

i
~ 105.0·
!lJ

~
=c
:::> 100.0·
~
Q

95.0·

90.0·

85.0 .
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Moisture Content, %

'"---
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Figure 6- Solid symbols are for compacted specimens with a hydraulic conductMty < 1 x 10-6 cmls and open symbols for specimens with a hydraulic

conductivity> 1 x 10-6cm/s. Squares and Diamonds represent 95 and 90% compaction, respectively.
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G>psum Stack Borrow Area, TVA Kingston Fossil Plant
MACTEC Project 304305/030.01

APPENDIX A

FIELD EXPLORATORY PROCEDURES

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

FffiLDEXPLORATORYPROCEDURES

Observation Trenches

October 4, 2005

•

•

The observation trenches were excavated by TVA using a Ford backhoe excavator. One of our

geotechnical engineers observed the excavation and documented the materials exposed. The

observation trenches 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.

A-I
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Gypsum Stack Borrow Area. TVA Kingston Fossil Plant
MACTEC Project 304305](130.01

APPENDIXB

OBSERVATION TRENCH LOGS

October 4. 2005
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ITA Kings/oil Propnsed Gypsum SUzek Borrow Area
MACrEC /'rojec/3043051030/01

JUlie 30, ZOO5

•

OBSERVAnON TRENCH LOG

Project Name: TVA Kingston Proposed Logged By: Todd Justice
Gypsum Stack Borrow Area

Project Number: 304305103010 I Date Logged: 6/28/05

Observation Trench Number: OT-I DegreeslMinutes (GPS):

N35°53.754' W84°30.410·

Depth (Feet) I

From To Stratum Descriptio* Chert%.

0.0 0.5 Topsoil with roots (up to I-inch diameter) 0

0.5 2.5 Brown, clayey silt 1silty clay with sand and roots 0
(up to I-inch diameter)

2.5 10.0 Reddish orange, fat clay with chert fragments 5to 10

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

Page 1of 10
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T\lA KillgSlOtI I'roP0.f('tl Gypsum SIC/ck lJormw Arell

MACTfX Prujcc1304305J030101
June 30. 2005

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

•

Page 2 of 10
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OBSERVAnON 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 DegreeslMinutes (GPS):

N35D 53,775' W84° 30.421'

Depth (Feet) :

Fl"()m To Stratum Descriptio;n Cbert%

0 0.5 Topsoil with roots (up to i-inch diameter) 0

0.5 2.0 Light brown, clayey silt with sand and roots (up to 0
I-inch diameter)

2.0 10.0 Reddish onmge, 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.

•

•

•

TVA Kings/Oil Proposed GypSUJII Slack Borrow Area
MACff;C Project 3043051030101

Page 3 of 10

JUlie 30. 2005
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TVA Kingstoll PropoSl:'cI Gypsum Swck Borrow Area
MA(7EC ProjeN 304305lV30101

Photograph 3 - Observation Trench OT-2.,

Photograph 4 - Materials excavated from Observation rench OT-2.

Page 4 of to

Jlllie 30. 2005
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IVA Killgstoll Proposed Gypsum S/lu:k Bormw Area
MACTEC Projec1304305J03010/

.II/fie ]0, 2005

•

OBSERVATION TRENCH LOG

Project Name: TVA Kingston Proposed Logged By: Todd'Justice
Gypsum Stack Borrow Area

Project Number: 3043051030/0t Date Logged: 6128/05

Observation Trench Number: 01-3 DegreesIMinutes (GPS):

N35°53.783' W84° 30.372'

Depth (Feet) !

i

From To Stratum Description Chert %

0 0.5 Topsoil with roots (up to I-inch diameter) 0

0.5 3.0 Brown, clayey silt I silty clay with sand and roots 0
(up to I-inch diameter)

3.0 10.0 Reddish brown, lean c1ay/ fat clay with sand and 10 to 15
chert fragments

Remarks and Notes: Observation Trench OT-3 was terminated at approximately 10 feet. Bulk
sample was obtained from 3.0 to 10.0 feet.

Page 5 of 10
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JUlie 30. 2005

Photograph 5 - Observation Trench OT~3 .

"'

Photograph 6 - Materials excavated from Observation Trench OT-3.

TVI\ Kingsto/l PrOflO$ed Gypsum Stack Bon·ow I\rea
MACTEC Project 304305J03010J

•

•

•

Page 6 of 10
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TVA Kingstoll Proposed Gypsl/m Stack Borrow Area
MACfEC Project 3043051030101

JUlie 30. 2005

•

•

OBSERVATION TRENCH LOG

Project Name: TVA Kingston Proposed Logged By: Todd Justice
Gypsum Stack Borrow Area

Project Number: 3043051030/01 Date Logged: 6128/05

Observation Trench Number: OT-4 DegreeslMinutes (CPS):

N35°53.792' W84° 30.381 '

Depth (Feet)

From To Stratum Description i Cbert %

0 0.5 Topsoil with roots (up to I-inch diameter) 0

0.5 4.0 Brown. clayey silt with sand and roots (up to 1- 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 G)'l'SI1I11 Slack [lQrro\ll!\.rea
MACnC Project 3U43051030/0}

Photograph 7 - Observation Trench OT-4.!

Photograph 8 - Materials excavated from Observation rench OT-4.

Page 80f 10
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OBSERVATION TRENCH LOG

Project Name: TVA Kingston Proposed Logged By: ToddJustice
Gypsum Stack Borrow Area

Project Number: 3043051030/01 Date Logged: 6/28/05

Observation Trench Number: OT-5 DegreeslMinutes (GPS):

N35°53.826' W84°30.272'

Depth (Feet)
;

From To Stratum Descriptio~ Chert %

0 1.0 Topsoil with roots (up to t-inch diameter) 0

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

2.0 10.0 Reddish orange, fat 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.

•

•

•

n/A King510tl Proposed Gypsum Stack Borrow Area
MACTHC Projl'c/304305J030101

Page 9 of 10
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!VII KirlKswll Proposed (iYl'swn Stack Borrow Area
MACrEC Project 3043051030/01

~'..lUI .'~ ., •
Photograph 9 - Observation Trench OT·5J

Photograph to - Materials excavated from ObservalionTrench OT-5.

Page lOof 10
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Gypsum Stack Borrow Area, TVA Kingstoll Fossil Plallt
MACTEC Project 3043051030.01

APPENDIXC

LABORATORY TEST PROCEDURES

LABORATORY TEST RESULTS

October 4, 2005
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•
Gypsum Stack Borrow Area, TVA Kingston Fossil Plant
MACTECProject 3043051030.01

LABORATORY TEST PROCEDURES

Moisture Content

October 4, 2005

•

•

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 fine-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 lI8-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 calculated difference in water contents between the LL and PL.

Together the LL and PI are used to classify silts and clays according to the Unified Soils

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

in confined soils beneath foundations or grade slabs. The LL, PL,' and PI are 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

distribution. The soil samples are prepared for testing according to ASTM D 421 (dry preparation) or

ASTM D 2217 (wet preparation). Ifonly the grain size distribution ofsoils coarser than a number 200

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

over a number 200 sieve and, after drying, passing the samples through a standard set ofnested sieves.

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 than the number 10 sieve is determined by passing the sample through

a set ofnested sieves. Materials passing the number 10 sieve are dispersed with a dispersing agent and

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

TVA-00023356



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).•
Gypsum Stack Borrow Area, TVA Kingston Fossil Plant
MACTEC Project 3043051030.01

October 4, 2005

•

•

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 determining the

specific gravity of soil solids that passes the 4.75-mm (No.4) sieve using a water pycnometer is

described in ASTM D 854, Method B, lITest Methods for Specific Gravity of Soil Solids by Water

. Pycnometer".

Compaction Tests (Moisture-Density Relationship)

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 engineering properties 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.

The two 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 areas where moderate

loads are anticipated. The modified Proctor compaction test is generally used for analyses ofhighways

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

upon soil particle size:

i Hammer .Hammer :Mold Screen~e .Numberof .
; Weight Fall Diameter; (Material Number of ..Blowsper

Test PfOCOO'V~ (pounds) (lJIthes) (Inches) FinerT~) .
'. Layers Layer

Standard A 5.5 12 4 No.4 sieve 3 25
(D698)

B 5.5 12 4 No. 3/8" sieve 3 25

C 5.5 12 6 3/4" sieve 3 56

Modified A 10 18 4 No. 4 sieve 5 25
(D 1557)

B 10 18 4 No. 3/8" sieve 5 25

C 10 18 6 3/4" sieve 5 56

C-2
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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.•
Gypsum Stack Borrow Area, TVA Kingston Fossil Plant
MACTEC Project 3043051030,01

October 4, 2005

•

•

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 membrane and placed in a triaxial chamber.

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

saturation was obtained, the sample was consolidated under la-psi confining stress. Upon completion

of consolidation, a constant head permeability test was performed.

C-3
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Gypsum Stack Bon·ow Area.. TVA Kingston Fossil Plant
MACTEC Project 3043051030.01

GRAIN SIZE ANALYSIS TEST RESULTS

October 4, 2005
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

Test % +3" % GRAVEL % SAND % SILT % CLAY uses LL PI

• 1 1 0.0 1 .5 10.7 21 .2 66.6 CH 58 29

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample i n forma t ion:
inches • number •size size a 80 rrow area OT-1 ,2.5-10
0.75 100.0 4 98.5 Reddish orange fat clay

0.375 99.6 10 97.1 , Sample Na. 3221
20 95.4
40 93.3
60 92.2

100 90.5

>< GRAIN SIZE 200 87.8

D60 0.0022

D30
0 10 Remarks:

>< COEFFICIENTS Methods: Port i c I e Size:
ASTM 0 422-63; Sieve

Cc Analysis: AASHTO T27-99;
Cu Specific Gravity: 2.75

I I

Project No. : 3043051030.0001

Project: TVA Kingston - Proposed Gypsum Stock

Date: July 28, 2005 Fig. No. : 221
_." ..
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===============================================================================
GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 11

Date: July 21, 2005-
Project No.: 3043051030.0001
~ct: TVA Kingston - Proposed'Gypsum Stack
~==========================================================================

Sample Data

Location of Sample: Borrow area OT-l,2.5-10
Sample' Description 1: Redd,Sh Or'o.flS'.e ~ ·fat
Sample Description 2: clay,. Sample No. 3221
uses Class: CH Liquid limit: 58 Plasticity index: 29

Notes
------------------------------------------------------~--------~---------------

Remarks: Methods: Particle size: ASTM D 422-63; Sieve
~alysis: AASHTO'T27-99; Specific Gravity: 2.75

Fig·. No.: 221

Mechanical Analysis Data
------------------------------------------------~-----~-----~------------------

Initial
Dry sample and tare= 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

emulative weight retained tare= 0
for cumulative weight retained= 0

~eve Cumul. Wt. Percent
retained finer

0.75 inches 0.00 100.0
0.375 inches 3.44 99.6
# 4 11.78 98.5
# 10 23:63 97.1
# 20 36.62 95.4
# 40 53.40 93.3
# 60 0.64 92.2
# 100 1.58 90.5
# 200 3.08 87.8

Hydrometer Analysis Data

Separation sieve is number 40
~ercent -# 40 based on complete sample= 93.3
Weight of hydrometer sample: 54.47
Hygroscopic moisture correction:

Moist weight & tare 53.50
Dry weight & tare = 51.92
Tare = 22.22

•
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Hygroscopic moisture= 5.3 ~

Calculated biased weight= 55.41
Table of composite correction values:

TempI deg C: 21.0 22.0 22.5 23.0

fj
mp . corr: - 6.4 - 6.1 - 5.9 - 5.8

cus correction only~ 0
fic gravity of solids~ 2.75

Specific gravity correction factor= 0.978
Hydrometer type: 152H Effective depth L=

23.5
- 5.6

16.294964 - 0.164 x Rm

Elapsed TempI Actual Corrected K Rm Eff. Diameter Percent
time l min deg C reading reading depth mm finer

2.0 23.0 52.0 46.2 0.0128 52.0 7.8 0.0252 81. 6
5.0 23.0 49.5 43.7 0.0128 49:5 8.2 0.0163 77.2

15.0 23.0 46.5 40.7 0.0128 46.5 8.7 0.0097 71. 9
31.0 23.0 45.0 39.2 0.0128 45.0 8.9 0.0068 69.2
60.0 23.0 43.5 37.7 0.0128 43.5 9.2 0.0050 66.6

250.0 22.0 40.5 34.4 0.0129 40.5 9.7 0.0025 60.7
1441.0 23.0 38.5 32.7 0.0128 38.5 10.0 0.0011 57.7

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 % GRAVEL = 1.5
% SILT = 21.2 % CLAY = 66.6

% SAND = 10.7

D85=

•

•

0.04 D60= 0.002

TVA-00023362



PARTICLE SIZE DISTRIBUTION TEST REPORT
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Test % +3"• • 12 0.0 2.3 10.2 . I 21 .6 65.9 CH 59 33

0.75 100.0
0.375 99.5

SIEVE PERCENT FINER
inches I----,----r---'-----i

size •

>< GRAIN SIZE

SIEVE PERCENT FINER
number •size

4 97.7
10 96.2
20 94.6
40 92.8
60 91 .7

100 90.0
200 87.5

Sample information:

8Sorrow area OT-1,2.5-10
Reddish orange fat clay
, Sample No. 3222

~ COEFFICIENTS

Remarks:
Methods: Particle Size:
ASTM 0 422-63; Sieve
Analysis: AASHTO T27-99;
Specific Gravi ty: 2.75

-I
I.!:::;;;;;;;;;===========~===========~====================.J
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~~=====~=====================~===~~~==================;===============~========

GRAIN .SIZE DISTRIBUTION TEST DATA Test No.: 12

Date: July 20, 2005

_
.ect No.: 3043051030.0001

ct: TVA Kingston - Proposed Gypsum Stack
==;==============~=~~===========;================~=============;==========

Sample Data

Location of Sample: Borrow area OT-1,2.5-10
Sample Description 1: RedJlsh Ot"DJ1se fat
Sample Description 2: clay, Sample No. 3222
USCS Class: CH Liquid limit: 59 Plasticity index: 33

Notes

Remarks: Methods: Particle Size:
Analysis: AASHTO T27-99;

Fig. No.: 222

ASTM D 422-63; Sieve
Specific Gravity: 2.75

Mechanical Analysis Data

52.65Sample weight =

Initial
849.43

0.00
849.43
40 sieve

inches
inches

0.75
0.375
# 4
# 10
# 20
# 40
# 60
# 100
# 200

Dry sample and tare=
Tare =
Dry sample weight =
Sample split on number
Split sample data:

IIPle and tare = 52.65 Tare = 0
ulative weight retained tare= 0
for cumulative weight retained= 0

sieve Cumul. Wt. Percent
retained finer

0.00 100.0
4.13 99.5

19.88 97.7
32.60 96.2
45.53 94.6
61.10 92.8

0.62 91.7
1.58 90.0'
3.02 87.5

Hydrometer Analysis Data

Separation sieve is number 40
Percent -# 40 based on complete sample= 92.8
Weight of hydrometer sample: 56.02
Hygroscopic moisture correction:

Moist weight & tare = 54.00
Dry weight & tare = 52.09
Tare = 22.27

•
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Hygroscopic moisture= 6.4 %.
Calculated biased weight= 56.73
Table of composite correction values:

Temp, deg C: 21.0 22.0 22.5 23.0

•

mp . corr: - 6.4 - 6.1 - 5.9 - 5.8
cus correction only= 0

ific gravity of solids= 2.75
Specific gravity correction factor= 0.978
Hydrometer type: 152H Effective depth. L=

23.5
- 5.6

16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading depth mm finer

2.0 23.0 52.0 46~2 0.0128 52.0 7.8 0.0252 79.7
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 8.6 0.0097 71.1
30.0 23.0 45.0 39.2 0.0128 45.0 8.9 0.0070 67.6
60.0 23,0 44.0 38.2 0.0128 4·4.0 9.1 0.0050 65.9

250.0 22.0 41.5 35.4 0.0129 41.5 9.5 0.0025 61.1
1440.0 23.0 39.5 33.7 0.0128 39.5 9.8 0.0011 58.1

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 % GRAVEL = 2.3
% SILT = 21.6 % CLAY = 65.9

% SAND = 10.2

D85=

•

•

0.05 D60= 0.002

TVA-00023365



0.75 100.0
0.375 99.6

SIEVE
inches
size

><

PERCENT FINER

•

GRAIN SIZE

SIEVE
number
size

4.
10
20

. 40
60

100
200

PERCENT FINER

98.4
96.9
95.3
93.3

·92.2
90.4­
87.7

Sample information:
.Borrow area OT-1,2.5-10

Reddish orange fat clay
, Sample No. 3223

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

I

Project No.: 3043051030.0001
Project: TVA Kingston - Proposed Gypsum Stack

Date: July 28, 2005 Fig. No.; 223

~ COEFFICIENTS

-I
~===========::!..!;;;;;;;:======~========:':==;==~
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~==============================================================================

GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 13

Date: July 21, 2005
project No.: 3043051030.0001 '

•

ct: TVA Kingston - Proposed Gypsum Stack
=================.============================~==~~==~===~=================

Sample Data

Location of Sample: Borrow area OT-1., 2.5-10
Sample Description 1: ReJdU.hOf'o.n:;,e. fat
Sample Description 2: clay, Sample No. 3223
USCS Class: CH Liquid limit: 60 Plasticity index: 32

Notes
-----------------------"------------------------------------,-------------------
Remarks: Methods: Particle Size:

Analysis: AASHTO T27-99;
Fig. No.: 223

ASTM D 422-63; Sieve
Specific Gravity: 2.75

Mechanical Analysis Data

53.02Sample weight =

Initial
821.53

0.00
821.53
40 sieve

inches
inches

0.75
0.375

'# 4
# 10
# 20
# 40
# 60
# 100
# 200

Dry sample and tare=
Tare =
Dry sample weight =
Sample split on number
Split sample data:

t/i
mPle and tare = 53.02 Tare'= a
ulative weight retained tare= 0
for cumulative weight retained= 0

Sieve Cumul. Wt. Percent
retained finer

0.00 100.0
3.35 99.6

12.86 98.4
25.56 96.9
38.86 95.3
55.24 93.3

0.62 92.2
1.66 90.4
3.17 87.7

Hydrometer Analysis Data
----------~-------------------------------------------.-------------------------

Separation sieve is number 40
Percent -# 40 based on complete sample=, 93.3
weight of hydrometer sample: 54.24
Hygroscopic moisture correction:

Moist weight & tare = 56.01
Dry weight & tare = 55',25
Tare = 22.22

•
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Hygroscopic moisture= 2.3 %
Calculated biased weight= 56.84
Table of composite correction values:

Temp, deg C: 21.0 22.0 22.5 23.0

etmp. corr: - 6.4 - 6.1 - 5.9 - 5.8
cus correction only= 0

ific gravity of solids= 2.75
Specific gravity correction factor= 0.978
Hydrometer type: 152H Effective depth L=

23.5
- 5.6

16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff .. Diameter Percent
time, min deg C reading reading depth mm finer

2.0 23.0 52.0 46.2 0.0128 52.0 7.8 0.0252 79.5
5.0 23.0 50.0 44.2 0.0128 50.0 8.1 0.0163 76.1

18.0 23.0 47.0 41.2 0.0128 47.0 8.6 0.0088 70.9
31. 0 23.0 45.5 39.7 0.0128 45.5 8.8 0.0068 68.3
60.0 23.0 43.5 37.7 0.0128 43.5 9.2 0.0050 64.9

266.0 22.0 41.0 34.9 0.0129 41.0 9.6 0.0025 60.1
1440.0 23.0 39.0 33.2 0.0128 39.0 9.9 0.001·1 57.1

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. =. 0.0 % GRAVEL = 1. 6
% SILT == 22.8 % CLAY = 64.9

% SAND == 10.7

D85=

•

•

0.05 D60= 0.002

TVA-00023368



PARTICLE SIZE DISTRIBUTION 'TEST REPORT
c

c: c: c
.",

C C
C "

C 0 0.- I" "!'
"'~

0 0 0 0 ... 0
~ 't ~ '" .... co <'I

•
100 ro t'1 N ~ ~ >1") """ """ '*" ... "'" .... '*"......

1>0_
~~

90 ~~.

l!lI",
~~
~80 ~

~
70 '. ~

0:: ' . "-w
~z

60H
lL.

"/- .':

z 50
w

~~u
n::

40 "-W
il. I"""""-30

20

10 ,

, " ' '

0
200 100 10.0 1 .0 0.,1 0.01 0.001

• GRAIN SIZE - mm

Test % +3" % GRAVEL % SAND I % SILT I % ,CLAY USCS LL PI

• 14 0.0 4.3 21 .7 I 28.9 I 45.1 CL 47 24

0.75 100.0
0.375 98.3

SIEVE PERCENT FINER
inches f------'-.:;:-=--..:..--..:..:::;;-:-=-...:.--j
size ,

>< GRAIN SIZE

SIEVE
number

si.ze

4
10
20
40
60

100
200

PERCENT FINER

•
95.7
92.1
89.0
85.5
83.3
79.4
74.0

Sample information:'

'Borrow area OT-3, 3-10'
Reddish brown lean clay
with sand,Sample # 3224

Remarks:
Methods: Particle Size:
ASTM D 422-63; Sieve
Analysis: AASHTO T27-99;
Specific Gravity; 2.74

I

Project No.: 3043051030. 0001

Project: TVA Kingston - Proposed Gypsum Stack

Date: July 28, 2005 Fig. No.: 224

>< COEFFICIENTS

-I
I;;;;;;;;===========;;!.!:;;,;;;;~~~==~;;;;;;;;;;;;===;;;;;====~==~
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===~==================~======================~===============~=========~=======

GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 14

Date: July 21, 2005

_

.ect No.: 3043051030.0001
ct: TVA Kingston - Proposed Gypsum Stack

============~===============~=======~==~====~====~=====~=======~===========

Sample Data

Location of Sample: Borrow area OT-3, 3-10'
Sample Description 1: Reddish brown lean
Sample Description 2: clay w/sand/Sample 3224
uses Class: CL Liquid limit: 47 Plasticity index: 24
-------------------------------------------------------------------------------

. Notes

Remarks: Methods: Particle Size:
Analysis: AASHTO T27-99i

Fig. No.: 224

ASTM D 422-63i' Sieve
Specific Gravity: 2.74

Mechanical Analysis Data

Sample weight'= 59.13

Initial
980.29

0.00
980.29
40 sieve

inches
inches

0.75
0.375
# 4
# 10
# 20
# 40
# 60
# 100
# 200

Dry sample and tare=
Tare =
Dry sample weight =
Sample split on number
Split sample data: .

emPle and tare = 59.13 Tare =0
mulative weight retained tare= 0

for cumulative weight retained= 0
Sieve Cumul. Wt. Percent

retained finer
0.00 100.0

17.15 98.3
42.37 95.7
77.60 92.1

107.68 89.0
l41.66 85.5

1.55 83.3
4.26 79.4
7.96 74.0

Hydrometer Analysis Data

Separation sieve is number 40
Percent -# 40 based on complete sample: 85.5
Weight of hydrometer sample: 59.72
Hygroscopic moisture correction:

Moist weight & tare = 54.87
Dry weight & tare : 54.53
Tare = 22.14

•
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Hygroscopic moisture= 1.0 %
Calculq~ed bia~ed weight= 69.08
Table of ""composite correction values:

Temp, deg C: 21.0 22.0 22.5 23.0 23.5
Compo corr: - 6.4 - 6.1 - 5.9 - 5.8 - 5.6

Ifcus correction only; 0
ific gravity of solids= 2.74

S ecific gravity correction factor= 0.980
Hydrometer type: 152H Effective depth L; 16.294964 - 0.164 x Rm

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
5.0 23.0 47.0 41.2 0.0128 47.0 8.6 0.0168 58.5

15.0 23.0 43.0 37.2 0.0128 43.0 9.2 0.0101 52.8
30.0 23.0 41.0 35.2 0.0128 41.0 9.6 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 27.9 0.0130 34.0 10.7 0.0027 39.6
1449.0 23.0 30.0 24.2 0.0128 30.0 11.4 0.0011 34.3

Fractional Components
----------------~-------_._----------------------------~------------------------

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 % GRAVEL = 4.3
% SILT = 28.9 % CLAY = 45.1

% SAND = 21. 7

D85=

•

•

0.37 D60= 0.019 D50= 0.007
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN· SIZE - mm

Test % +3" % GRAVEL % SAND I % SILT % CLAY USCS LL PI

• 15 0.0 3.0 22.4 I 28.5 46.1 CH 50 27

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample i nformat ion:
inches • number
size size • .Borrow area OT-3, 3-10'
0.75 100.0 4 97.0 Reddish brown .fat clay

'0.375 99.3 10 93.4 wi th sand,Sample # 3225
20 90.1
40 86.4
60 84.0

100 80.0

>< GRAIN SIZE 200 74.6

0 60 0.0157

°30
°10 Remarks:

>< COEFFICIENTS Methods: Po rt j c Ie Size:
ASTM D 422-63; Sieve

Cc Analysis: AASHTO T27-99:
Cu Specific Gravity: 2.75

I
] Project No . : 3043051030.0001

Project: TVA Kingston - Proposed Gypsum Stock

Date: July 28. 2005 Fig. No. : 225
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~;===================================~========================~================

GRAIN SIZE DISTRIBUTION TEST DATA Test No,: 15

Date: July 21, 2005

_
.ect No.: 3043051030.0001

ct: TVA Kingston - Proposed Gypsum Stack
===========================================~=====~=========================

Sample Data

Locat~on of Sample: Borrow area OT-3, 3-10'
Sample Description 1: ReJdlsll brown fat
Sample Description 2: clay w/sand/Sample 3225
USCS Class: CH Liquid limit: 50 Plasticity index: 27

Notes
.----~-------------------------------------------------,-------------------------

Remarks: Methods: Particle Size:
Analysis: AASHTO T27-99;

Fig. No.: 225

ASTM D 422-63; Sieve
Specific Gravity: 2.75

Mechanical Analysis Data

54.49Sample weight =

Initial
836.50

0.00
836.50
40 sieve

inches
inches

0.75
0.375
# 4
# 10
# 20
# 40
# 60
# 100
# 200

Dry sample and tare=
Tare =
Dry sample weight =
Sample split on number
Split sample data:

_
pIe and tare = 54.49 Tare ~ 0
ulative weight retained tare= 0
for cumulative weight retained= 0

Sieve Cumul. Wt. Percent
retained finer

0.00 100.0
5.70 99.3

25.34 97.0
55.35 93.4
82.95 90.1

114.15 86.4
1.51 84.,0
4.01 80.0
7.41 74.6

Hydrometer Analysis Data

Separation sieve is number 40
Percent -# 40 based on complete sample= 86.4
Weight of hydrometer sample: 56.02
Hygroscopic moisture correction:

Moist weight & tare = 53.51
Dry weight & tare = 52.66
Tare 22.10

•
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Hygroscopic moisture::: 2.8 %
Calculated biased weight::: 63.12
Table of composite correction values:

Temp, deg C: 21.0 22.·0 22.5 23.0

_
po corr: - 6.4 - 6.1 - 5.9 - 5.8
cus correction only= 0

ific gravity of solids::: 2.75
Specific gravity correction factor: 0.978
Hydrometer type: 152H Effective depth L=

23.5
- 5.6

16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading depth mm finer

2.0 23.0 47.5 41. 7 0.0128 47.5 8.5 0.0263 64.6
5.0 23.0 45.0 39.2 0.0128 45.0 8.9 0.0171 60.8

15.0 23.0 41.0 35.2 0.0128 41.0 9.6 0.0102 54.6
38.0 23.0 37.0 31.2 0.0128 37.0 10.2 0.0066 48.4
60.0 22.5 36.0 30.1 0.0128 36.0 10.4 0.0053 46.7

2S0.0 22.0 32.0 25.9 0.0129 32.·0 11.0 0.0027 40.2
1442.0 23.0 28.5 22.7 0.0128 28.5 11.6 0.0011 35.2

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in.:=: 0.0 % GRAVEL'::: 3·. a
% SILT::: 28.5 % CLAY::: 46.1

% BAND = 22.4

D8S=

•

•

0.30 D60= 0.016 D50= 0.007
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

Test % +3" % GRAVEL % SAND I % SILT % CLAY USCS LL PI

• 16 0.0 3.9 22.0 I 29.2 44.9 CL 45 23

SIEVE PERCENT FINER SIEVE PERCENT FINER ·Sompl e information:
inches • number • 3-10'size size • Borrow area OT-3,
0.75 100.0 4 96.1 Reddish brawn lean clay

0.375 98.4 10 92.9 with sand,Sample # 3226
20 89.5
40 85.7
60 83.4

100 79.4

>< GRAIN SIZE 200 74.1

D60 0.0176

D30
D10 Remarks:

>< COEFFICIENTS Methods: Particle Size:
ASTM D 422-63; Sieve

Cc Analysis: AASHTO T27-99;
Cu Specific Gravity: 2.73

I I

Project No. : 3043051030.0001
Project: TVA Kingston - Proposed Gypsum Stack

Date: July 21 , 2005 Fig. No. : 226

TVA-00023375



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 16

Date: July 21, 2005

lI
'ect No.: 3043051030.0001
ect: TVA Kingston - Proposed Gypsum Stack
=~==~===;==================================================================

Sample Data

-Location of Sample: Borrow area OT-3, 3-10'
Sample Description 1: Re.dJ.lsn brown lean
Sample Description 2: clay w/sand,Sample 3226
USCS Class: CL Liquid limit: 45 Plasticity index: 23

Notes

Remarks: Methods: Particle Size:
Analysis: AASHTO T27-99j

Fig. No.: 226

ASTM D 422-63j Sieve
Specific Gravity: 2.73

Mechanical Analysis Data

53.77Sample weight =:

Initial
902.40

0.00
902.40
40 sieve

inches
inches

0.75
0.375
# 4
# 10
# 20
# 40
# 60
# 100
# 200

Dry sample and tare=
Tare =
Dry sample weight =
Sample split on number
Split sample data:

•

mPle and tare = 53.77 Tare = 0
mulative weight retained tare= 0
for cumulative weight retained= 0

Sieve Cumul. Wt. Percent
retained finer

0.00 100.0
14.25 98.4
35.33 96.1
64.17 92.9
94.5-1 89.5

129.34 85.7
1.45 83.4
3.95 79.4
7.29 74.1

Hydrometer Analysis Data

Separation sieve is number 40
Percent -# 40 based on complete sample= 85.7
Weight of hydrometer sample: 56.14
Hygroscopic moisture correction:

Moist weight & tare 53.13
Dry weight & tare 51.84
Tare 22.50

•
TVA-00023376



Hygroscopic moisture= 4.4 %
Calculated biased weight~ 62.77
Table of composite correction values:

Temp, deg C: 21.0 22.0 22.5 23.0

•

mp . corr: - 6.4 - 6.1 - 5.9 - 5.8
scus correction only~ 0
ific gr~vity of solids= 2.73

Specific gravity correction factor~ 0.983
Hydrometer type: 152H Effective depth L=

24.0
- 5.4

16.294964 - 0.164 x Rm

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 0.0128 47.0 8.6 0.0266 64.5
5.0 23.0 44.0 38.2 0.0128 44.0 9.1 0.0173 59.8

16.0 23.0 40.0 34.2 0.0128 40.0 9.7 0.0100 53.5
30.0 23.0 37.0 31. 2 0.0128 37.0 10.2 0.0075 48.8
60.0 23.0 35.0 29.2 0.0128 35.0 10.6 0.0054 45.7

260.0 22.0 30.0 23.9 0.0130 30.0 11.4 0.0027 37.4
1441.0 23.0 27.0 21. 2 0.0128 27.0 11. 9 0.0012 33.2

-----------------------------------------------------~-------------------------

Fractional Components
-------------------------------------------------------------------------------
Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 % GRAVEL::;: 3.9
% SILT::;: 29.2 % CLAY::;: 44.9

% SAND :::: 22.0

D85::::

•

•

0.36 D60= 0.018 D50= 0.008

TVA-00023377
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

Test % +3" . % GRAVEL % SAND I % SILT % CLAY USCS LL PI

• 17 0.0 0.4 17.2 I 41 .4 41 .0 CL 36 17

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
inches - number
size si:ze \9 _Borrow area OT-4, 4-10'

0.375 100.0 4 99.6 Dark red brown lean
10 98.8 cloy wlsand,Sample 3227
20 96.7
40 92.9
60 91 .2

100 88.0

>< GRAIN SIZE 200 82.4

0 60 0.0138

0 30 0.0014

0 10 Remarks:

>< COEFFICIENTS Methods: Par t icle Si ze:
ASTM D 422-63 ; Sieve

Cc Analysis: AASHTO T27-99;
Cu Specific Gravi ty: 2.72

I I

Project No. : 3043051030.0001

Project: TVA Kingston - Proposed Gypsum Stack

Date: Ju I y 21 , 2005 , Fig. No. : 227

TVA-00023378



================~==============~=====================~=========================

GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 17

Date: July 21, 2005

lIect No.: 3043051030.0001
ect: TVA Kingston - Proposed Gypsum Stack

---~===~~===============~============================~=========================

Sample Data

Location of Sample: Borrow area OT-4, 4-10 1

Sample Description 1: Dark red brown lean
Sample Description 2: clay with sand, # 3227
uses Class: CL Liquid limit: 36 Plasticity index: 17

Notes

Remarks: Methods: Particle Size:
Analysis: AASHTO T27-99i

Fig. No.: 227

ASTM D 422-63; Sieve
Specific Gravity: 2.72

Mechanical Analysis Data

53.78Sample weight =

inches0.375
# 4
# 10
# 20
# 40
# 60
# 100
# 200

Initial
Dry sample and tare= 766.97
Tare = 0.00
Dry sample weight = 766.97
Sample split on number 40 sieve

•

lit sample data:
mple and tare = 53.78 Tare = 0
mulative weight retained tare= 0

Tare for cumulative weight retained= 0
Sieve eumul. Wt. Percent

retained finer
0.00 100.0
2.93 99.6
9.58 98.8

25.58 96.7
54.33 92.9

0.99 91.2
2.84 88.0
6.09 82.4

Hydrometer Analysis Data

Separation sieve is number 40
Percent -# 40 based on complete sample: 92.9
Weight of hydrometer sample: 54.91
Hygroscopic moisture correction:

Moist weight & tare = 53.25
Dry weight & tare = 52.62
Tare = 21.93
Hygroscopic moisture= 2.1 %

TVA-00023379



Calculated biased weight= 57.91
Table of composite correction values:

Temp, deg C: 21.0' 22.0 22.5 23.0 24.0
Camp. carr: - 6.4 - 6.1 - 5.9 - 5.8 - 5.4

,
scus correction only= 0
ific gravity of solids= 2.72

cific gravity correction factor= 0.985
Hydrometer type: 152H Effective depth L= 16.294964 - 0.164 x Rm

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
6.0 23.0 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 23.0 34.5 28.7 0.0129 34.5 10.6 0.0077 48.8
60.0 23.0 31.0 25.2 0.0129 31. 0 11.2 0.0056 42.8

250.0 22.0 26.5 20.4 0.0130 26.5 11. 9 0.0029 34.7
1440.0 23.0 23.0 17.2 0.0129 23.0 12.5 0.0012 29.2

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 % GRAVEL; 0.4
%' SILT = 41.4 % CLAY = 41.0

% SAND = 17.2

D85=
D30=

.'

•

0.10 D60=
0.0014

0.014 D50= 0.008

TVA-00023380
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

Test % +3" % GRAVEL % SAND I % SILT % CLAY USCS LL PI

• 18 0.0 0.8 15.4 I 42.9 40.9 CL 38 18

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample j n forma t i on :
inches • number •size size • Borrow area OT-4, 4-10'

0.75 100.0 4 99.2 Dark red brown leon
0.375 99.6 10 98.6 clay w/sand.Sample 3228

20 97.2
40 94.6
60 92.9

100 89.7

>< GRAIN SIZE 200 83.8

D60 0.0138

D30
DlO Remarks:

>< COEFFICIENTS Methods: Particle Size:
ASTM D 422-63; Sieve

Cc Analysis: AASHTO T27-99 ;
Cu Specific Gravity: 2.73

I I

Project No. : 3043051030.0001

Project: TVA Kingston - Proposed Gypsum Stack

Date: Jury 21 , 2005 Fig. No. : 228

TVA-00023381



=============================================~===================~=============

GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 18

Date: July 21, 2005 .

•

ect No.: 3043051030.0001 .
ect: TVA Kingston - Proposed Gypsum Stack

~--==============================================================~=============

Sample Data

Location of Sample: Borrow area OT-4, 4-10 1

Sample Description 1: Dark red brown lean
Sample Description 2: clay with sand, # 3228
USCS Class: CL Liquid limit: 38 Plasticity index: 18

Notes

Remarks: Methods: Particle Size:
Analysis: AASHTO T27-99j

Fig. No.: 228

ASTM D 422-63j Sieve
Specific Gravity: 2.73

Mechanical Analysis Data

53.35Sample weight :

inches
inches

0.75
0.375
# 4
# 10
# 20
# 40
# 60
# 100
# 200

Initial
Dry sample and tare= 736.29
Tare = 0.00
Dry sample weight = 736.29
Sample split on number 40 sieve

•

lit sample data:
mple and tare = 53.35 Tare: 0
mulative weight retained tare= 0

Tare for cumulative weight retained: 0
Sieve Cumul. Wt. Percent

retained finer
0.00 100.0
3.01 99.6
5.77 99.2

10.49 98.6
20.88 97.2
39.58 94.6

0.97 92.9
2.79 89.7
6.11 83.8

Hydrometer Analysis Data

Separation sieve is number 40
Percent -# 40 based on complete sample: 94.6
Weight of hydrometer sample: 53.99
Hygroscopic moisture correction:

Moist weight & tare: 53.35
Dry weight & tare : 52.97
Tare : 22.26

•
TVA-00023382



Hygroscopic moisture= 1.2 %
Calculated biased weight= 56.36
Table of composite correction values:

Temp, deg C: 21.0 22.0 22.5 23.0

,

mp. corr: - 6.4 - 6.1 - 5.9 - 5.8
scus correction only= 0

cific gravity of solids= 2.73
Specific gravity correction factor= 0.983
Hydrometer type: 152H Effective depth L=

24.0
- 5.4

16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm EfL Diameter Percent
time, min deg C reading reading depth mm finer

2.0 23.0 46.0 40.2 0.0128 46.0 8.8 0.0269 70.1
5.0 23.0 43.0 37.2 0.0128 43.0 9.2 0.0175 64.9

15.0 23.0 37.0 31.2 0.0128 37.0 10.2 0.0106 54.4
30.0 23.0 34.0 28.2 0.0128 34.0 10.7 0.0077 49.2
60.0 22.5 30.5 24.6 0.0129 30.5 11. 3 0.0056 42.9

250.0 22.0 26.0 19.9 0.0130 26.0 12.0 0.0029 34.7
1444.0 23.0 23.0 17.2 0.0128 23.0 12.5 0.0012 30.0

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 % GRAVEL = 0.8
% SILT = 42.9 % CLAY = 40.9

% SAND 15.4

D85=

•

•

0.08 D60= 0.014 D50= 0.008

TVA-00023383



PARTICLE SIZE DISTRIBUTION TEST REPORT
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• 200 100 10.0 1 .0 0.1 0.01 0.001
GRAIN SIZE - mm

Test % +3" % GRAVEL % SAND I % SILT % CLAY USCS LL PI

• 19 0.0 0.3 16.2 I 41.9 41.6 CL 39 20

0.375 100.0

SIEVE PERCENT FINER
Inches •
size

>< GRAIN SIZE

SIEVE PERCENT FINER
number •size

4 99.7
10 98.8
20 97.1
40 93.9
60 92.4

100 89.3
200 83.5

Sample information:
-Borrow area OT-4, 4-10'

Dark red brown lepn
clay w/sand,Sample 3229

>< COEFFICIENTS

Remarks:
Methods: Particle Size:
ASTM 0 422-63; Sieve
Analysis: AASHTO T27-99;
Specific Gravity: 2.73

-I
U==============~==========:=======~==;;;=:;;;;!J

TVA-00023384



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 19

Date: July 21, 2005

•

ect No.: 3043051030.0001
ect: TVA Kingston - Proposed Gypsum Stack

=-=================================================~========~==~===============

Sample Data

Location of Sample: Borrow area OT-4, 4-10 1

Sample Description 1: Dark red brown lean
Sample Description 2: clay with sand, # 3229
USCS Class: CL Liquid limit: 39 Plasticity index: 20

Notes

Remarks: Methods: Particle Size:
Analysis: AASHTO T27-99;

Fig. No.: 229

ASTM D 422-63; Sieve
Specific Gravity: 2.73

Mechanical Analysis Data

56 ..92Sample weight :

inches0.375
# 4
# 10
# 20
# 40
# 60
# 100
# 200

Initial
Dry sample and tare= 662.70
Tare = 0.00
Dry sample weight : 662.70
Sample split on number 40 sieve

_
lit sample data:

mple and tare = 56.92 Tare: a
ulative weight retained tare: 0

Tare for cumulative weight retained: 0
Sieve Cumul. Wt. Percent

retained finer
0.00 100.0
1.90 99.7
7.78 .98.8

19.16 97.1
40.45 93.9

0.89 92.4
2.81 89.3
6.30 83.5

Hydrometer Analysis Data

Separation sieve is number 40
Percent -# 40 based on complete sample= 93.9
Weight of hydrometer sample: 58.34
Hygroscopic moisture correction:

Moist weight & tare = 53.55
Dry weight & tare = 52.77
Tare 21.97
Hygroscopic moisture= 2.5 ~

•
TVA-00023385



Calculated biased weight= 60.60
Table of composite correction values:

Temp, deg C: 21.0 22.0 22.5 23.0 24.0
Compo corr: - 6.4 - 6.1 - 5.9 - 5.8 - 5.4

_
cus correction only= 0

'fic gravity of solids= 2.73
cific gravity correction factor= 0.983

Hydrometer type: 152H Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading depth mm finer

2.0 23.0 50.0 44.2 0.0128 50.0 8.1 0.0258 71.7
5.0 23.0 45.5 39.7 0.0128 45.5 8.8 0.0171 64.4

15.0 23.0 40.0 34.2 0.0128 40.0 9.7 0.0103 55.5
30.0 23.0 36.0 30.2 0.0128 36.0 10.4 0.0076 49.0
60.0 22.5 32.5 26.6 0.0129 32.5 11. 0 0.0055 43.1

250.0 22.0 28.0 21. 9 0.0130 28.0 11. 7 0.0028 35.5
1440.0 23.0 24.5 18.7 0.0128 24.5 12.3 0.0012 30.3

-----------~-------------------------------------------------------------------

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 % GRAVEL = 0.3
% SILT = 41.9 % CLAY = 41.6

% SAND = 16.2

D85=

•

•

0.09 D60= 0.013 D50= 0.008

TVA-00023386
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Gypsum Stack Borrow Area, TVA Kingston Fossil Plant
MACTEC Project 3043051030,01

MOISTURE-DENSITY RELATIONSHIP TEST RESULTS

October 4, 2005

TVA-00023387
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MOISTURE-DENSITY RELATIONSHIP TEST
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Water content. %

Test spec i fico t ion: ASTM D 698-00ael Procedure B, Standard

Elev/ Classification Not. Sp.G. LL PI % > % <
Depth USCS AASHTO Mo i at. 3/8 in No.200

2.5-10 CH A-7-6(16) 24.6 % 2.75 58 29 0.4 % 87.8 %

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry densi ty = 90.7 pcf Reddish oran<Je fa t clay

Opt imum moisture = 28.3 %

Project No. : 3043051030.0001 Remarks:

Project: TVA Kingston - Proposed Gypsum Stack Sample Number 3221

Locat ion: Borrow Area Obse rva t ion Trench OT-l TIP - Test In Progress

NT - No Test

Date: 7-28-2005

MOISTURE-DENSITY RELATIONSHIP TEST
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MOISTURE-DENSITY RELATIONSHIP TEST
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Test spec if i co t ion: ASTM 0 698-000e1 Procedure S, Standard

Elevl Classification Nat. Sp.G. LL PI % > % <
Depth USCS AASHTO Moist. 3/8 in No.20D

2.5-10 CH A-7-6(32) 24.6 % 2.75 59 33 0.5 % 87.5 %

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry densi ty = 91.6 pcf Reddish orange fat clay

Opt imum moisture = 28.3 %

Project No. : 3043051030.0001
Remorks:

Project: TVA Kingston - Proposed Gypsum Stack Sample Number 3222

Locot ion: Bo r row Area Observat ion Trench OT-1 TIP - Test In Progress

NT - No Test

Dote: 7-28-2005

MOISTURE-DENSITY RELATIONSHIP TEST
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MOISTURE-DENSITY RELATIONSHIP TEST
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Test specification: ASTM D 698-00ae1 Procedure 8, Standord

Elev/ e I ass i fica t ion Nat. Sp.G. LL PI % > % <
Depth uses AASHTO Mo ist. .3/8 in No.200

2.5-10 CH A-7-6(32) 24.6 % 2.75 60 32 0.4 % 87.7 %

TEST RESULTS' MATERIAL DESCRIPTION

Maximum dry densi ty = 91.4 pci' Reddish oronge fat clay

Optimum moisture = 28.8 %

Project No. : 3043051030.0001 Rema rks:

Project: TVA Kingston - Proposed Gypsum Stack Sample Number 3223

Locat ion: Borrow Area Observat ion Trench OT-1 TIP - Test In Progress

NT - No Test

Date: 7-28-2005

MOISTURE-DENSITY RELATIONSHIP TEST
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MOISTURE-DENSITY RELATIONSHIP TEST
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Test specification: ASTM D 698-00ae1 Procedure 8, Standard

Elevl Classification Nat. Sp.G. LL PI % > % <
Depth USCS AASHTO Mo i st. 3/8 in No.200

3-10' 'CL A-7-6(17) 23.3 % 2.74 47 24 1 .7 % 74.0 %

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 101.0 pcf Reddish brown lean clay

Opt imum moisture = 22.4 % wi th sand

Project No. : 3043051030.0001 Remarks:

Project: TVA Kingston - Proposed Gypsum Stack Sample Number 3224

Locat ion: Bor row Area Observat ion Trench OT-3 TIP - Test In Progress

NT - No Test

Date: 7-28-2005

MOISTURE-DENSITY RELATIONSHIP TEST

TVA-00023391
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MOISTURE-DENSITY RELATIONSHIP TEST
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Test specification: ASTM D 698-00ae1 Procedure 8, Standard

Elevl Classification Nat. Sp.G. LL PI % > % <
Depth USCS AASHTO Mo i st. 3/8 in No.200

3-10' CH A-7-6(20) 23.3 % 2.75 50 27 0.7 % 74.6 %

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 101 .3 pcf Reddish brown fat cloy

Optimum moisture = 20.3 % with sond

Project No. : 3043051030.0001 Remarks:

Project: TVA Kingston - Proposed Gypsum Stack Sample Number 3225

Loco t ion: Borrow Area Observation Trench OT-3 TIP - Test In Progress

NT - No Test

Date: 7-28-2005

MOISTURE-DENSITY RELATIONSHIP TEST

TVA-00023392
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MOISTURE-DENSITY RELATIONSHIP TEST
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Test spec if i co t ion: ASTM D 698-00ae1 Procedure 8, Standard

Elevl Classification Nat. Sp.G. LL PI % > % <
Depth USCS AASHTO Moi st. 3/8 in No.200

3-10' CL A-7-6(16) 23.3 % 2.73 45 23 1 .6 % 74.1 %

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry dens i ty = 100.6 pcf Reddish brown leon clay

Optimum moisture = 22.1 % wi th sand

Project No. : 3043051030.0001 Remarks:

Project: TVA Kingston - Proposed Gypsum Stack Somple Number 3226

Locat ion: Borrow Area Observotion Trench OJ-3 TIP - Test In Progress

NT - No Test

Dote: 7-21-2005

MOISTURE-DENSITY RELATIONSHIP TEST
..
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MOISTURE-DENSITY RELATIONSHIP TEST
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Test spec i fico t ion: ASTM D 698-000e1 Procedure B, Standard

Elevl C I ass if j co t ian Nat. Sp.G. LL PI % > % <
Depth USCS AASHTO Mo ist. 3/8 in No.200

4-10' CL A-6(13) 22.5 % 2.72 36 17 0.0 % 82.4 %

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 107.3 pcf Dark red brown lean clay

Opt imum moisture = 17.6 % with sand

Project No. : 3043051030.0001 Remarks:

Project: TVA Kingston - Proposed Gypsum Stack Sample Number 3227

Location: Borrow Area Observation Trench OT-4 TIP - Test In Progress

NT - No Test

Date: 7-21-2005

MOISTURE-DENSITY RELATIONSHIP TEST
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MOISTURE-DENSITY RELATIONSHIP TEST
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Test specification: ASTM D 698-000e1 Procedure B, Stonda rd

Elevl Classification Nat. Sp.G. LL PI % > % <
Depth USCS AASHTO Moist. 3/8 in No.200

4-10' CL A-6(15) 22.5 % 2.73 38 18 0.4 % 83.8 %

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 105.9 pcf Dark red brown lean clay

Optimum moisture =: 18.8 % wi th sand

Project No. : 3043051030.0001 Remarks:

Project; TVA Kingston - Proposed G)lpsum Stack Sample Number 3228

Loco t ion: Bor row Area Observotion Trench OT-4 TIP - Test In Progress

NT - No Test

Date: 7-21-2005

MOISTURE-DENSITY RELATIONSHIP TEST

TVA-00023395
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MOISTURE-DENSITY RELATIONSHIP TEST
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Test spec if i ca t ion: ASTM D 698-00ael Procedure B, Standard

Elevl C loss i fico t ion Nat. Sp.G. LL PI % > % <
Depth USCS MSHTO Mo i st. 3/8 i'n No.200

4-10' CL A-6( 16) 22.5 % 2.73 39 20 0.0 % 83.5 %

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 104.9 pcf Dark red brown lean clay

Opt imum moisture = 18.4 % wi th sond

Project No. : 3043051030.0001 Remarks:

Proj ect: TVA Kingston' - Proposed Gypsum Stack Sample Number 3229

Locat ion: Borrow Area Observation Trench OT-4 TIP - Test In Progress

NT - No Test

Date: 7-21-2005

MOISTURE-DENSITY RELATIONSHIP TEST

TVA-00023396
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Gypsum Stack Borrow Area, TVA Kingston Fossil Plant
MACTEC Project 3043051030.01

HYDRAULIC CONDUCTIVITY TEST RESULTS

October 4. 2005

TVA-00023397



MACTEC
CON'STANT HEAD PERMEABILITY TEST

-;~:~~~~-~;;; . ~~;Ug:""-:/.,q::--::.J~·f:~5=-----
BORING NO.: QT- I ~ :
DEPTH: ']. ·5 - / J CHECKED BY:'~t-~:...li'il-&,---__

. SAMPLE: U CELL NO':'-":~L:......:o3"'--"I"':"-r- __---:..._
' DESCRlPTION: ft,MS' - 0 & SYSTEM NO.: ,1 '+

;AM;L~·m;;~~;:i~;·······~"~"~~;~ ~~~;;5················*·····:t··· ..·~···..···········
WEIGHT TUBE &. SOIL (g): TUBE LENGTH: (in) ,'; (crn)

WEIGHT TUBE (g): TUBE DlAi'vtETER: (in) . (Cl'f')
WEIGHT SOIL (g): SOIL LENGTH(L): 2 .14~5 (in) 5. 'H4 (em)
VOLUME SOIL (eu"ft): SOIL DIAMETER: 'Z,·'jCf/Q (in) 7 .?t.3( (ern)
DRY UNIT WEIGA:T ,(pet): AREA{A): (in:)4-1...'3~ {cor-
WET UNIT WEIGHT (pef):, _

......*•••••••••••••••••••••••••••••••••••••••••••••a ••••••••••*•••••••••••••••••••••* ••••••••••••••••*•••••••••••••

r10ISTURE CONTENT PERM rnFORMATION
INITIAL WET WEIGHT (g):.......;3;;..S-~/,-:;;40;:-:--:-____ :. .CE~ PRESSURE(psi):,...., ~....
FINAL WET WEIGHT, (g): ~7~ '~ . •FORE PREsS'ORE(pSl"):,_· _
FINAL DRY WEIGHT (g): 2J4re Gt, ~:s BACK PRESSURE (psi):,...,....,.._.--,.. _
It'fiTIAL MOISTURE (fa): (}Z¥.""lY HEAD.h (psi):x. 70.34:~J4:J::,;;:O.:JI./9:;uKL..- _
FINAL MOISTURE (fa): TEMPERATURE ~: :- _
PAN NAME: 't..H3 VISCOSITY CORRECTION(RT): _

PERMEANT LIQUID USED: _
A. . BURET CORRECTION FACTOR(C):
~~.~~.~~~~~.~~~~~~••••••••••••*••~••* ••****••*•••••••••••* ~••

DATE TIME ,,-::ELA.SPED TIME (+) READING FLOW (CC)

START ENP START' . END MINUTES SECONDS START END Cc.. k.-
I
~-~~ ~3' 8'~ I~~ 6; ,'2:\f A:~ 5 16co) (1f·1f S.~ I( .'h &1 ~G> 7.~X\O~b!

t8-~{ 'b .. 'b/ '~: 2..\tP<"'" b:,~A,,", l{ I~ U.& b.) lel.o /O.d t·~ Io.~ 'A\O-f.,

'tt-t>l ~/?I b:L.f:,A....., t> :'62.W\ tt r~ 10." 19.0 &.5 I/SI.~ s;).~)!,'O~

~-'bf ~:~2.-M & ~-;~M, ·,r~W} 4,.0
c:>'"

)?~ ) )\.\O·b-~~3( '1 '8·; tIS 11·/1 1..;
- -""

~0'" ')\ ~ ~ ;l v'

I!J..
#,.

I:f 7· 'a ~ 31

~

~,..
TI -~ (p.0 ' [IO- CO

I l..- 't;; )

TOTALS t= tz,O(ll I \\ Q::: b~¥
:OEFFICIENT OF PERMEABIDTY, k=Q X L ,;RT.'; C ~ .r ("5. 't-'T't)lQ.·"r-II) ~ V

hx A'J. 't:. r t4Q,~t.)Ctvu~5' :::: ~~ (JI 'l'j,l5(17x)(t~

TVA-00023398
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MACTEC
CON'STANT HEAD PERMEABILITY TEST

(ASTM D5084)

JOB NAME:-I\1li )(U1,qs1:ol1 - Prywxl~ 50i.c./<.. TECHNIClAN:...,...-;:....1:;;;,-'~-=- _
JOB NO.: '3043 - 09- '03Q &anAJ AJbe DATE: 'if I 'fC)/ 05 :
BORING NO.: QT- I
DEPTH: ~~_~/1::.7-r---------- CHECKED BY: 0.Q·
SAMPLE: CEll NO.: .:::J::t;.::--:5::=-~-----

DESCRlPTrON: SYSTEM NO.: 15
I•••••••••*•••••*.··...··.·~···*········ ••*·••*..... ..••.••.• *•• $ ••*••••~••••*•••*•••••*••_*••*~~•••••••o••••••*.

)AMPLE INFORMAnON· ' ~Ca'MP~~ ,

WEIGHT TUBE & SOIL (g): TUBE LENGTH: -.:(in) " (em)
WEIGHT TUB E (g): TUBE DIA.'\tETER: rm) . (Cl"l'\)
WEIGHT SOIL (g); SOIL LENGTH(L): is ~ '3 :(in) f8~ I ~;Jl) :
'VOLUME SOIL (eu tt): SOIL DrAMETER: ~/'8'7?<:J (in) '7. ~3 V{cm) :
DRY UNIT WEIGHT ,(pcf}:AREA(A): (in!) 4"-1 _'6g (em) .
WF:r UNIT WEIGHT (pcf):. _

•••••••••••••••••••••* ••••••••••••••••••••••••••••••••**•••••••••••••_•••***•••••_•••**•••••••••••••* •••••••••••••••

~OISTURECONTENT PERM lNFORMATION
INITIAL WET WEIGHT Cs): 'JIe'Jz... '" CE~ PRESSUR.E(psi):,,-,__·5~7__...:..-__
FINAL WF:f WEIGHT- (g): f~ ~.~~ -FORE PREsSURE(psi):' 5"'2..

. FINAL DRY WEIGHT (g): 2..!J l£ BACK PRESSURE (psi):......,._·--.4S~Q~ _

INTI1AL MOISTURE (%): : =:::~Jk( HEAD,h (psi) x 70.34:,--!.J.:Jl4~O:.:J.I""'Ql&'~ _
FINAL MOISTURE (%): TEMPERATURE fF): .7 -0 a~
PAN NAME: =IT. VISCOSITY CORRE.CTION(RT): 0/\";11

PERMEANT LIQUID USED: H"Q
.. ' . BURET CORRECTION FACTOR(C): ( ,Q

~.~i;..~;;:;:~~..~~~;C;~ '

DATE ELASPED TIME (+) READING FLOW (cq

! e;-""b}
;g "~I

~""~I

~ <: "J/

b"'Y

~,.,)

tt:. ~~I
~." I

e:/(&~

~:\f7~

C1 ,. t'b 4""

1o~oB~"

END

ees; 1.f7ft:,#l.,

'1= 'j ::>4ll'A.

Io:o~~Ao)

I0: 1<O~

MlNtITES SECONDS

"2 'f \ r 'to

'Z~ t5ll>Q

'5s ~'oO

~ 4~o

START !ili:Q Qc.... k...

IS.Lf ¥40 (~.7 '7./ '2.7) ,.z.i-Iq-~

1:2../ 7·1 fat 1·3 ,~.~ (.'<..'f-\O~ I

fo.~ ?!7 S:~ t:3~ ~\f.~ I. I '1-(Q....1I> f

5.~ l'3.& 5".1 L't.'t(~ i· / 'f.l~~ :
~

TOT~

I I~
t= 1()~o1 I . Q= {o·S

:OEFFIOENT OF PERM:EAEILITY, k=Q iC L iC R.r. x C
I\xAy. 't=.

f. } lto -'P{

TVA-00023399



•
TUBE·LENGTH: Cin) (cm)
TUBE DIA."vtETER.: (in) . (Cl"'l)
SOIL LENGTH'CL): 1=.0110 (in) ~> ;::;'\ (cm)
SOIL DIAlvfETER:1.k~ Cin) 1.~3k (ern)
AREA(A): (in74Z.?..£..- (c~

MACTEC
CON'STANT HEAD PERMEABILITY TEST

(ASTM D5084)

;g: ~~1E~~~~~- Pnr0=l~~A~ ~~~~C?:/-:-:J::::-::~::';'V"':;~-::::5~---
ElORlNG NO.:~C5~T;---;t{-r---------
DEPTH: .5~1 7 CHECKED EY::-:7r-0~...O..... _
SAMPLE:,_~U~=7T-;:-:;~~::-:::---:::::-_--,.et.:;"'-~ CELL NO.:_-*P~ke:.- ---:._
DESCRIPTION:_R..::::.!-.:.::.....I..;;:.~~~_-+.....J.:.=:.:.::~ SYSTEM NO.:_· _

f ••••••••••••*••*••*•••••••~.······*............... . .• * .*••*•••••••*••*.*•••••* ••***•••*.~••_~*••**••••••••••
)AMPLE INFORMAnON . " ~f)~~~

WEIGHT TUBE & SOIL (g):, _
WEIGHT TUBE (g}: _
WEIGHT SOIL (g):.-:-:- _
VOLUME SOIL (ell ft}:--:- _
DRY UNIT WEIGHT ,(pcf):, _
WEf UNIT WEIGHT (pcf):, _

•••••*••*•••~•••*.*••••••••••••••*••*•••***••••••••••••••- ••••••••••••••••••••••••••--••••**•••••••••* .

.10ISTURE CONTENI ·PERM JNFORMATION
INITIAL WET WEIGHT (g):._~:3S8e~IWiJo~,2!L-_____ '. 'C~ PRESSURE(psi):,,-, _
FINAL WET WEIGHT (g): 574-::='1 . 'FORE PREsSUR:E(psi):, ~ _
FINAL DRY WElOHT (g): 2.]a!~t~ BACK PRESSURE (psi):.-..,.._--.- _
L'lITIAL MOISTURE (%):p;:.1O{3$t(l. HEAD.h (psi) x 70.34:--LJ4~O:Jj.Ip:urL-. _
FINAL MOISTURE (PO): TEMPERATURE COF): _
PAN NAME: Ba:r VISCOSITY CORRECTION<&r): _

PERMEANT LIQUID USED:, _
. BURET CORRECTION FACTOR(C): _

~~.~~*~~~~~.~~~;;;~~.•...•.*.**..•....•.....*•.*••..•.•........................

DATE 'I1ME ELASPED TIME (+) READlNG FLOW (cq

START END START END 'MrnUTE.S SECONDS START m:m Cc:.. k.
I

D~~1 ~ 0.-;' ( ?):?l AM <t> :~3 ~ t'2- 71.Jj ($.~ 'T.! II·?> ·3:> ~.~ ~ .4-.<.\D"I

~ ... '?:>J l!>..-1JI . ~1.33AV; ~:tto ;l\o.... , 4U> l( ,'b B,3 ~.~ to·tt lJ 4~1..Jt\(r

t>-"?I c/?j ~: ';;.0.1-1 '&: '+IO~ tt> ~ q.!. 10. \f ~·1 t2. f) 1.1 ." <'\~l()"

1'\~'?1 ~ ..;, 8=ttbA", q:lo ZA Ik4-0 .~.[ 12.D '2-.Q l~ ,/ f,J 3,,5~\{f

-.
}.

I
I

TOTALS t=-z.~ 4 0 I ! 0= 1"$.7-
:OEFFICIENT OF PERMEABlllTY, k=Q X L xRT xC ~. &. 35~)tHi-4 ~.Cl( X K>

-it>
':::... hx Ay, -t:.. f . -

TVA-00023400



WEIGHT TUBE & SOIL (g): TUBE LENGTH: (in) ." (em)
WEIGHT TUBE (g): TUBE DIAJvtETER:' , (in) . , (ct"")
WEIGHT SOIL (g): SOIL LENGTH(L): '2.0t:flO (in) 5 e Z-S$3(e:n)
'VOLUME SOIL (cu ft): SOIL DIAMETER: Z.,g1'~ (in) 7~;:ptp'3 (c:ny
DRY UNIT WEIGHT .(peO: 'AREA(A): (in~) it- '93 {c~

WET UNIT WEIGHT (peO: l! ' '
....................................*••••••••••••••*a•••* •••*••••••••••**••••••••••••••••••••••••••••••••••*••••••••

I I

DATE TlME El.ASPED TIME (+) READING FLOW (eq

START END START END MINUTES SECONDS START END CX- k-
1 ~ ~2.0~ 8 : 3tt; Ao"') r(~'1Q) I~O S.~ l2..'6 '7.5 '(~ e::Z:o(-IO-
I ~-?( g~?J It.\:

~ ~"1I1 ~ ~ '">;)} ee :;~ tt4,., ~ :'lI e)"fot ~7' la-z..z..o) fl.. ~ 7.5 7.5 tz.q 'f) 2.0 'ko-

~'31 tr?( cr.' It #f"" IOi0500
#' ~'{ nz.'tO) 7-'5 (Z/J Q.!. 1'.7'~ 1.7'i-lQ

~'31 2 "';J \,Q;Q7 el-,? IO:2./ A "" l~ '1i:B~o) (Z..~ 7.S !C.O ~.ch V}.tt /. 't~o
=

.,

~

l. ",

I I
I \ I ,

TOTALS t- 'r\.{-o I - Q= (S.to.

=OEFFIc:r:ENT OF PERMEA:BILITY, k=Q X Lx R-r xC ~.r; .t-5'5' IC"'l)-,O:j L '6 ~IO -~
hx A~ "'!:. t l!.l.fottob) l 'if.~~). j

tIOIST'URE CONTENT PERM lNFORMATION
INITIAL WET WEIGHT (g): 379:"2.. ' .. ' CEL!, PRESSURE(psi):,.....' __trf..Ji·~ _

fINAL WET WEIGHT· (g): '.l~!2 of " FORE PREsSURE(psi): $2
FINAL DRY WEIGHT (g)-,,_=~'2.;~q=4:=i~S@W'~~~ BACK PRESSURE (psi):~~·~S:;.:::9L.- _
INITIAL MOISTURE (%):...: ~ HEAD,h (psi),,; 70.34:---:.J4=O=._IaUlll.i~,...-..",.__
FINAL MOISTURE (%): TEMPERATURE ('IF): ' 1)"'F
PAN NAME: FE V1SCOSITY CORRECTIDN(RT): 0.''''>(

PERMEANT LIQUID USED: \;=h..9
.. ' ' 'BURET CORRECTION FACTOR(C): t.o
~~.~;;.~;;:;:~~~.~~~~~~*•.*••.•*•..•.*..•.••*.*.***•••••***.***•••*•••~*..•.*•.••.

TVA-0002340 1



D ?'C>CHECKE B!-k'-.=>...-J::::,...."'--.:.. _

CELL NO.:-..Jf.~..:»._"""""""---__
SYSTEM NO.: "'Z:'-----

MACTEC
CONSTANT HEAD PERMEABILITY TEST

(ASTM D5084)

~~: ~~tE~i~~~~ fhra't~A~~ ~~~~C~:'-:-2i?--.J'""'T7-·f"""5=------
BORING NO.:,-;;;'Jil"0......T_--;-:!:-::r- _
DEPTH: z.O'S - J 7

SAMPLE:~'~~::::_.:..::;--=-.--:;::;-;:;~_::_____:~:...._"....

DESCRIPTION:--;;;:;;;:;~~=;:;:;~~-==~
i~i:~·~~~~C;~·***···~*·~····~~ ~~~;~.a...*.*.*.**.*.*.**..•*.*.A-.•...•..*.*.&...

•
WEIGHT TUBE & SOIL (g):,_________ TUBE'LENGTH:. (in) , ; (em)
WEIGHT TUBE (g):.___________ TUBE DIAJ...tETER:' (in) . , (em)
WEIGHT SOIL (g):.~___________ SOIL LENGTH'(L): /.111'"5 (in).5~Ofqh (C:'l))
'VOLUME SOIL (c:u f'l):---:-__________ SOIL DIAMETER.: Z..$'lIO (in)~~ (em)
DRY UNIT WEIGHT ,(pcf):__________ , AREA1A)t: t • (in:)Ai:.$.5 (c:tn)
WET UNIT WEIGHT (pcf):~---------.:::: . . , .

•••••••••••••••••••••••••••••••••••••••••••••••••••••••**••••••••••••••~.*.*~....~ ~ *.*••**•••••••••••••

t10ISTURE CONTENT : PERM INFORMA'TION
INITIAL WFr WEIGHT (g); $-74.. 52'- ' -~ ,em PR:ESSURE(psi):.....' _-=J~'±7__-.;..__
FINAL WF:T WEIGHT, (g): ;;!tl£ '" q~-:, ,.FOriE PREsStTR.E(psi): . n
FINAL DRY WEIGHT (g): 2M. 1 ~ BACK PRESSURE (psi):---,-_'S<::..,9;:z.... _
lNITIAL MOISTURE ($):,_:_'__.....;_:..-~~ HEAD,h (psi) it 70.34:.--=-J4...:.0=,_la~g'~ _
FINAL MOISTURE (ID:.. TEMPERATURE fF): 73<>F
PAN NAME: ~ VISCOSITY CORRECTlON(RT): Q.'t~(

PERMEANTo LIQUID USED: HWa " 'BURET CORRECTION FACTOR(C): l -2,~r:~.~;;*~;;:;:~~~~~;;;~~..*••••••••••••••*~ *••*••**•••**••••••••~••

7

7

'7

-7

DATE 11ME ELASPED "I'lM:E (+) READING fLOW (CC)

START END START END MINUTES SECONDS START END <=c.... k

I <t;,.?J I ~r'3J ~~·:;'...)tlAI "i:1 JA""l 56 '3oC)o -z.s."'" p;.S "Z>,~ (7.'1 ~() ;-."1> ~J cr J

~-31 b-':!1( ~,' (}4-"1 \0':- 9'1:fA- SCt:. k3?J(P~ Z3-1f (7, J -r.(.4- It.f( 2~ ~ 4.'"'N-(O-

B~;'( ~r 1J{ IOM"O 9'~ }(;) : 'lJ4P'I t'2- ~u;) "1.i.1f- IY·~ -z.( .0 '211.'/-(~ 4-.'+'1-10
~ .. ~/ 6"~1 I ';2},y; \. \ .. 2-S,yA, It>\.\ ' 6~'1l{o) 2.lJO U>:z.. (B.~ ;;n. .'f-~ ,'f. "3>'1- leta. ,

~31 CO ....2>[ \ l~S A-"'I J : ('5" f'A., l (0 ( (;b~~.t) '2:2.·lf f$.~ '2-5.21~ 't.0'l-)O
-, "'...... -- ..-':"'" . "1:;:/

"
, '

• \ I
I I

Q= 7.8TOTALS t= ltf>20\ I .
:OEFFICIENT OF PER:M:EABILlTY, k=Q x Lx RT A C (o:r:o<e£t)XQ·t)1 1) ~""- Lt."? 'I-[C)--7 \h.x A"/. -t:. cr'to .(v~...X.52. .=';;)

..

TVA-00023402



TECHNtClAN:"7'~=:::-:-.i~.....f~,1 _
DATE: [bid a:s

MACTEC
CON'STANT HEAD PERMEABILITY TEST

(ASTM D5084)

JOB NAME:_T\lA KI1'19SYm ~ PorO"*' GxesultL5b.c:.1<-
JOB NO.: '304'3 - 0$'-/030 &mlN Arrtt
BORING NO.: QT:r :
DEPTH: t..S -I 7 CHECKED BY:~S:Sot".;.Ci.:::.:.. _
SAMPLE:~~?77-;:--",:::?~-::;no;~--;L-=""""-"",,,,....,...2\ CELL NO.:....:zt::;:.---t-Z"S...:.- _
DESCRlPTrON:...J::::::...!=:-:-A~~:'='::::::...J,::---L..l...:oJ...-.!J~ SYSTEM NO.: _

;~~.~~~~~~••*.~•••~•••••~~~~~•••••••••••••••* ••••••••••••• ~•••••••••••••••.

•
TUBE LENGTH:, (in). (em)

TUBE DIAJ\-lErER: (in) , (c",)
SOIL LENGTH(L): 2..0435 (in) 15:) (;} 0 (em)
SOIL DIAMETER: Z.s-1P!cJ ~n} :lr?3K (C"'I
AREA(A): (m-L~~~ (c~

WEIGHT TUBE & sor:r.. (g):, _
WEIGHT TUBE (g): _
WEIGHT SOIL (g):,--::"' _
'VOLUME SOIL (cu ft):,--:- _
DRY UNIT WEIGHT .(pcf):, _
WET UNIT WEIGHT (pcf):, _

............................***••••••••••••••••••••••••••••••••••••••••••**•••••••••••••••••••••_•••••••••••••••••••

r10ISTIJRE CONTENT PERM INFORMATION
INITIAL WET WEIGHT (g):.--:'-"1":;:~rr:t.~t-=q~z..:::...-...____ '. ' CELL PRESSURE{psi):. . ~7

. FINAL WET WEIGHT· (g): :9'l..3t; .,FORi PREsSURE(psi): ~
FINAL DRY WEIGHT (g): ?,/L'2.,q ~ i: BACK PRESSURE (psi): .sa
INITIAL MOISTURE (%): ".. : ( •c;,;) HEAD,h (psi) x 70.34:,--...J4...1:.0:.:.~(qLloL8""="'......",.,,---_

. FINAL MOISTURE!%): ----- -- TEMPERATURE fF): . P"F
PAN NAME: 5.s:.: VISCOSITY CORRECTION(R.r): 0;'''.>1

PERMEANT UQUlD USED: W
. • . BURET CORRECTION FACTOR(C): ! Q

~·~ii·~~~;;..~;;;;;:;~ ..········..····..··············..··· ·..·· ,..
DATE ELASPED TIME (+) READING FLOW (eC)

START

I ~.~i

'&-1/

'O .."Sj

'D -3l

END

S·v]
5--,/
'%-'27(
~ .... 3(

STAR'T END

?>',t'l~ ~:lSi' po­

1:1.1 ~ II '. "j~1J.t'-o.

tl ;~~'.~ l ~ ts ,V""
\ :l~ r"" I :r;"o

:MINUTES SECONDS START ~ ~ ~

~{r. ~~~j~ 'ek>.5 {S'.J L5.~ \~,£ I@ '2.5'/..f,Q~7

[39 ~~ l-S,3 !(,:t n.:s l8.5~ 2.1 '/-{0-7

~7 (5a~ "LJ.j It>.S Zf.~ 20.) 'FI..9 '2.1 'f(O-7
5!;"" .VZ=toO~~1 $ ~()·1 "::21.2.. 2.0. 7 L6.~ 2 ,3'1-(0"'7

'.

-= I \

I

TOTALS

:OEFFICIENT OF PER1YfEABILITY, k=Q X Lx RT xC
hxAy, i:

TVA-00023403



TECHNIciAN: j~./J "G .
DATE: ~... 12·-!;; I

CHECKED BY: '~
CELL NO.: -
SYSTEM NO.~I

MACTEC
CON-STANT HEAD PERMEABILITY TEST

(ASTM D5084)

JOB NA.\1E: TVA-- ~NCr"::>~ - '&·4-
JOB NO.: 'J>QY.2:> -0$ .... (C:;:,o
BORlNG NO.: c:::z;r - l
DEPTH: ? . 5 ..... \0 I

SAMPLE: 13 l'-.
DESCRIPT-IO"=:N~:'i2.M.~5::-=~:--A:-=-:S'~,,~----..'T""-_-

•
ME LENGTH:, (in) (em)
TUBE DIA.'vtETER: (in) '. keM )

SOIL LENGTH(L): I. 990 (in) ~ass,?C9l)
SorL DIAMETER: ·2.trl (in) 2J)~
AREA(A): (in~) 4:?,Ob (crr9

)A1fPLE INFORMATION
WEIGHT TUBE & SOIL (8):, -,..-.. _
WEIGHT TUBE (g):, _
WEIGHT SOIL (g):-:-:-. _
VOLUME SOIL (cu ft):,-::- _
DRY UNIT WEIGHT (pcf):, -,-_
WET UNIT WEIGHT (pcf):,~:-:-:- _

•••••* •••••••••••••••••*••••••••••••••*••••••***••••••••_••••••••••••••••••••**•••**.*••••••••••••••••••••••••••••••

JOISTURE CONTENT PERM lNFORMATION
INITIAL WET WEIGHT (8): jgl.7t, :. .CELl.: P~SURE(psi):,'-. ---'
FINAL WET WEIGHT· (g): :£ii!I. 29 .FOliE PREsSURE(psi):, _
FINAL DRY WEIGHT (g): i4£14: BACK PRESSURE (psi):~..-- _
INITIAL MOISTURE (%): ,;l!t.7 HEAD,h (psi) lC: 70.34:---l/~4~Q.;JAl!..lt.t----
FINAL MOISTURE (%): ,3.2'1 TEMPERATURE fF):__7i.::3:....6~.",..,..-__
PAN NAME: ~S VISCOSITY CORRECTION(RT):-!!-~....l._'l3~/---

. PERMEANT LIQUID USED:,--L.'ll,j6l;20""JIt--__a . . BURET CORRECfION FACTOR(C): /.0
~r:ii·~;;·~~~~~*~~~lJ·~~*··········*·····*···········**···~ *.*.*..* .

DATE ELASPED TIME (+) . READING FLOW (cq

I q-lS,

1-5
9-/~

9-15

. END

9-15
9-15

1-15
9-/5

~:. iA­
) [:/4 .

. /I :4q
" :()(')

1'/: If
~I ~4q

I:cc .
1,:<J7

MINtJTES SECONDS START END ~ l<...

,. /'

TOTALS

:OEFFrCIENT OF PERlvffiABILITY, k=Q :': Lx RT xC
hx Ay, ~

TVA-00023404



TECHNICIAN: ~ .C~
DATE: t ''"T;/3~l~7...;Q::::;5=----

CHECKED BY: -.A.
CELL NO.: J3;:---;~'-------
SYSTEM NO':__-.l.q _

TUBE LENGTH: (in) (em}

TUBE DIAMETER: (in) (cl"1j
SOIL LENGTH(L): le9'f50 {in)5:0l/ (C:'l'l)
SOIL DIAlvtETER: Z..tlZAl' (in)'f.§ib (em)

. AREA(A): {in:} 4:'Z...MOCf (ell])

MACTEC
CON'STANT HEAD PERMEABILITY TEST

lk. (ASTM D5084)
ilL.."

JOB NAJ.'vlE:_TvA x"IYlSsto\l! ~ Prrra"J GlfP'XJhf $tc./L
JOB,NO.: 2943 - Q$':- 103Q 6o®N Arret
BORING NO.:,~O;-:.T_-7":3t7-. _
DEPTH: f' - /0 7

SAMPLE: . g He
DESCRIPTION:..J::~M~'~-~~~¥--1~lQ..:..l2sI

I.*•••••••*•••***•••••_.**.~....··***~ ••••••~*••••

;AMPLE rnFORMAnON
~. WEIGHT TUBE & SOIL {g): _

.' WEIGHT TUBE (g):
:i.:'" WEIGHT SOIL (g): -----------
>x;,

VOLUME SOIL (cu L't):,--::- _
':'$". DRY UNIT WEIGHT .(peO:

WET UNIT WEIGHT (pcO':----------

•

,10ISTURE CONTENT'. PERM INFORMATION
INITIAL WET WEIGHT (g):,-;J~:5~?~i>J,5~_____ '< ' CEL4 PRESSURE(psi):,..... -'"
FINAL WET WEIGT:IT (g): 1i£biJi .'FORE PREsS'OR.E(psi):, _

. FINAL DRY WEIGHT (g): 'aQ~ .;0~ BACK PRESSURE (psi):
INITIAL MOISTURE (rV': ~::>::::=:=I). HEAD,h (psi) x 70.34:~J4:£.':O~."""iai.Q.f_ __.;__
FINAL MOISTURE (%):~ TEMPERATURE. fF): _
PAN NAME: 40 \ t VISCOSITY CORRECTlON(RT): _

PERMEANT UQUID USED:, _

4Ii·~;·~AA1ill~-~~~U~-······-····::~·c;~~~'O!.:~:;~~':l.:·····...······

I
'1

!

DATE TIME ELASPED TIME (+) READING FLOW (eC)

START END START END MINtrrES SECONDS START END III<

I q.,. ) !/>-;O'Z.- 10:1""- \\ L.~O Z~g' Y~.z 33.z.1¥\.B 4A 5.'3~lD·

(o: \~ IO~5(j 4t; 2.-100 ~'3>.'l- M(1 i.. I ,L 3\.\ t3:7 4.o~\()

1(}:~9 fI. ~ II ' \3 ?1~6) 4'~.f" 31..\ 4\~ C~~:I ...- l' l..:1x.\O1...

H~ll 11:4~ ?4 'flM(5) .tl~.:; ~.t 'i$.(') Z2..b~ t.~'A'tJ·

\ \ '-4;5 [2..;0) )g' . (~ 5$".0 zz.o~ vt1/f 'ZO.\...~ l·~)\\Cr
"

)1,;63 \2; 2.'L JK /7/0JJ,O ) S'7.4 lJ:J:L. ;;9.~ 17,l",ff:~ /. 8'>t\()

'- ~,.,;;i' ~

..

J

I I
I 1/ .'

).

TOTALS t= "1~to1 I - Q= \'?:z....

:OEFHCIENT OF PERMEABIUTY, k=Q x L x'RT xC £-. ~ ~Oll~ll.t?'};)6o) '\2" IxJ6" f&.y
h.xAy.~ I:. /i4Cl.1f./~/Y 42.eA'l

TVA-00023405



MACTEC
CON'STANT HEAD PERMEABILITY TEST

(ASTM D5084)

;g: ~~~!E:a'e~~~- fhr°:i~~~IL
BORlNG NO.:.~QwT_-T:$~ _

. DEPTH: ,. - I ;

SAMPLE:_·~~::::...:---:;;::::::-;o::-=--::--:-_---r'~-""""",,--
DESCRIPTION: MS - S '

v10ISTURE CONTENT PERM INFORMATION
INITIAL WET WEIGHT (8): 37t618' ~. CEL~ PRESSURE(psi):...., ..:..-_
FINAL WET WEIGHT (g): 41:i.Y'1 . 'FORE PRESS'l1R.E{psi):. _

FINAl DRY WEIGHT (g):,-;~~'3>~Z.~~~.8~(e~~@ BACK PRESSURE (psi):
INITIAL MOISTURE (%>:: :® p HEAD,h (psi) x 70.34:--!.J4~O.:.Jj.lqa.s;iL._ _

.FINAL M01STtLREW:~ TEMPERATURE fF); _
PAN NAME: ~ VISCOSITY CORRECI10N(RT): _

PERMEANT UQUID USED:, _
RREe: . . BURET CO cnON nC1'oR(C):

~·~~·~~~i~·~~~;;·~·;;_~;~~~·*·········-·······*·········...............................
DATE TIME ELA.SPED TIME (+) READING Fl.l :w (CC)

START END START END MINtr1i:s SECONDS START END
I

~ .4~·~ .~- .: \' 1I ......'l- I""" .....
- . - .. f'1 CI .., --f-n-.

.--+~, •••- ~ --' "IT -'- ,. ll'8V<I-' 'v, ... -
I ?..: '2..'1 \2..',;0 . I 7t:()J h'i ~f.'3 ?}.) 17.+ v:n i. ~x\O-'

11:"'\0 \'?.~ :) t .J tT;;& ,\,:} . )lit '12:; "j!.r;j 16 /.;X.lb-5

l'l~~\ I"l..:~ "L I ( &-la.\ "2 '3 '3&.'3 J3.? '3~5
.'~ l/l.. ~.1O-,.o'?P"

. 12.1';"2- \'2..~" I ~r:J5\ ,:;.2 J1.5 34.0 '3q-7 '~ 1.1)l.1~
~

......

~

I
I I 1/

'2 ht=L40~ I Q=TOTALS . ..::>.

:OEFBCIENT OF PER:MEABIlITY, k=Q x Lx RT X C G? ~.o l"b x..<~,i\)LM.~) l. '/-{O-5
h)( Ay. -c --,. obi 42.p~ .1

TVA-00023406



MACTEC
CON'STANT HEAD PERMEABILITY TEST

_ (ASTM D5084)

rOB NAME:_T\lA K'!!9dn \ll - Prrr~ Cit/.p5uM5Ot.c1L TECHNICIAN: ...J C .
JOB NO.: 303-0$"..... '0;30 I30cmN A~ DATE: 5' t;l! 05
BORING NO.: QT- .5 ~
DEPTH: ...._// CHECKED BY: ~4...
SAMPLE: . CELL NO.: 1\--::;.....00::-----

. DESCRIPTION: SYSTEM NO.~,_----",:~~~ _
~~r:~.~~~~C;~ ~ ;;;:;;:~~~~ *••••* •••••••••••••*.*••~.**••••••*.

WEIGHT TUBE & SOIL (g):,_________ TUBE'LENGTH: (in). (cm)
WEIGHT TUBE (g):.___________ TUBE DIAi'ytETER: (In),_'__(cm) .
WEIGHT SOIL (g}:.____________ SOIL LENGTH(L): 1!15'~!Y5 (in}~~q(q"'V (C:r'l) i
'VOLUME SOIL (eu f't):,--::-__________ SOIL DIAMETER: Z.*?\O (in) 7'218 (em) I'

DRY UNIT WEIGHT ,(pcf):__________ AREA(A): (in:) 42,.O!b (e~ IIWET UNIT WEIGHT (pcf): _
•••**•••••••••••••••••••••_•••••**a•••••••••••••••*•••• *•••••••••~••••••••*•••••••••***•••••*••*.*.***•••••••*••••*~

v10ISTIJRE CONTENT PERM INFORMATION
INITIAL WET WEIGm' (g): 37Cf •Tz..: ....C~ PRESSURE(ps!):..... ~_ I,:.

FINAL WF:r WEIGHT (g): 2=t3. fob .'FORE PREsSURE{psi):_' _
'. FINAL DRY' WEIGHT (g): "60 or ,(nCR @ BACK PRESSURE (psi):-:-:-_-=- _

INITIAL MOISTURE (%): ---P:::r:==i HEAD.h (psi) ;II; 70.34:~14..t:,;o=,.KiiIa~8' _
FINAL MOISTURE (%):, ..;::",,_==- TEMPERATURE COF): _
PAN NAME: rJ iJ__________ VISCOSITY CORRECTION(RT): _

PERMEANT LIQUID USED:, _

4lE·;;rm;;;;~;c-;;m;;;rnv;rr·····~·······:'·~·C;~~:::'~:.::~~';!;_·_·····,·· .
DATE TIME ELASPED TnvrE (+) READING FLOW (CC)

START END START END 1vD.NUTES SECONDS ST.-l IRT llliI

I c;- I 9-'.. i7 'tH·q 37 1:aJ!> -zSzO IS~ "Z. ·'....f.~· zz. b 7.2.- 1.bx}(jb
2. \x\O~t..

I

9:4q it; '2."Z.A ,~*S Z4t:
j

IO;o~ ~'tO n,~ 1.:~ I
1f')~O!D IO~J{)' 7 4u:> 1'S.S !Z4.1 /4.3 ~).l.. 2.~)(\O~6 I

2.fc.( I

t:z.x\b-k
i

(O:to fO'~ it) . ~OO . \1f. ~ UJ) l'L.';{J, "L1.~ \,1 I
I. i• j

-. !
i
1

i
!

,
:

I
I

VI ! tPab'J1 'a.1f
TOTALS t = A ••'/':: I I . Q=- ""'f:YJ 1/1

:OEFFICIENT OF PERMEABll.1TY, k='O xL x'RT xC r2...dl' . fI /i'-t. )(~~i)( I, 0; -::.~~\O:J V

h'X A"" "t: 4ow) 7/40 .~~y 12,61c) --

TVA-00023407



MACTEC
CONSTANT HEAD PERMEABILITY TEST

_ (ASTM m084)

JOB NAME:..J\/A KJY'lSs:l:rm - fh,pawl (l;yp:;wn 5Otc.1(. TECHN1ClA.N:-r----.l~.0===- _
JOB NO.: 304=3-C?$'.... '030 . I &aiiAJ A~ DATE: 1 V I Q5
BORlNG NO.: QT- :3 ,
DEPTH: '~t':':'.---;-';/~7~------- CHECKED BY: JIr-
SAMPLE:' U CELL NO.: '-2.:~,.,,:-~:-----=
DESCRIPTION: . SYSTEM NO.:,_-,Ztic0'7-__

,$•••••••••••••••••••••••••••••••••*.............. •.••...•••••.•*•••••••~•••••••••••*••~--••--••--••--•••••••••
)AM:PLE INFORMATION . .' ~~j •

I

I
.!
!

TUBE LENGTH:, (in) . ; (em)

TUBE DtAJ'ytETER: , (in) '. (CI"\)
SOIL LENGTH(L}: 2J9([5 (in) 6. lOt.. (C:r'l)
SOIL DIAMETER: z.Wa5" (in) 7. '5 tie> (em)
AREA(A): (in~) 41...0 k (crr9

WEIGHT TUBE & SOIL (g):, --:- _
WEIGHT TUBE (g):. _

WEIGHT SOIL (g):.~----------_
VOLUME SOIL (cu'ft): _
DRY UNIT WEIGHT ,(pcf): _
WET UNIT WEIGHT (pcf):--=-:- _

•••••••••••••••••••••••••••••••••••••••••••••••••••••••***••••••••••••••••••••••••••••*•••••••••••••••••••••••••••••

r10ISTURE CONTENI EERM INFORMATION
INITIAL WET WEIGHT (g): fo \.57 .~ .CEL~ PRESSURE(psi):.
FINAL WET WEIGHT (g): "frz. . 71 ..FORE PREsSURE(psi):'""--·------
FINAL DRY WEIGHT (g): '"!:>2..Cp. 50 ~ ,BACK PRESSURE (psi): .
INITIAL MOISTURE (%)}::::::::======::liatii'Ali HEAD,h (psi) X 70.34:.--:.J4..&,o=,..,.,blJll!,8' _
FINAL MO~W%): ' TEMPERATURE fF}: , _
PAN NAME..._ bb VISCOSITY CORR.EcrION(RT): _

PERMEANT UQUlD USED:, _

-7
-1
:'1

..1

DATE TIME ELAS?ED TIME (+) READmO FLOW (CC)

START END START END :MIN1ITES SECONDS START END
I

q-l In: )L! . ,. ·h1
,', i t,

l/ :oz. ' 12.: d4 ~2 ~llJD Z4,«\ ~$,~ ZL..I :?L1J11.~ 2k~)O

f2.~01 \~:'51, 30 k1'" I~Df)) U. \ 3-q.1 z/o.t, 3:'.' ,~ z.:l.~\O;~

1Z.~.,+ /: (j 0, 35 ('Z.lOO) zt,.h ".f.t, 7.1."2.- "}1.o >::;
'l.l~\o-.

/ ):Oq l; '51- 2.5 6'00) z:I.1•• '3$.() 2-1.1 ~415~ l.,')i,t01
" i~-.J

\

I I
I I I~

~~ ,

TOTALS t=CHLO'1 I - Q= 2.~q r

:OEFFICIENT OF PERMEABILITY, k=Q A L :x R~ x C 9- /;;. Ioz.X·q,lJtV.>} ;: :1&)(IO~iV
x )( . '"'

TVA-00023408



1
I

ELASPED TIME (+) READING FLOW (CC) \
;

MlNUTES SECONDS~'~ I
Li-; Z,S~O ~4S 15,,5 Z4,~ /10.7,.l&> 1.«xl.cr1 i

1'6 IOZO) 7!I;'L 111;2. ~.'\, It..,s~ z:Z.X\C'-"
4et lL~~O) Z5.~ \&>5 2..31· t"''''I~: B': ,2.,l~\(j·1:
4'0 '(1...1 iJ)') 'z.~J n.t 'Z2..~, f8'.1 7;l"'I~,c>x\Q-l!
57 (3A-l6) '22.,~, I~,\ -z.L~ fi.6~ 2'..1)(.)0-7 !

'='i

END

9=4~

10: ()fn

[n: 54"
l t :10
}t: :3,

START

":~5
'q:~ '
10~nf",

10:51­
l t '.+0

DATE

START

i 0/--1

"fOISTIJRE CONTENT PERM INFORMATIQN
INITIAL WET WEIGHT (g):,-~~::::;:::..J:"'-_-- '" ' CEL~ PRESSURE(psi):,...., ---.:.__
FINAL WF:f WEIGHT (g): "FORE PREsst.1R.E(psi):,_· _
FINAL DRY WEIGHT (g): BACK PRESSURE (psi):~_....,..- _
INITIAL MOISTURE (%): HEAD,h (psi) X 70.34: J4~O~.l"""q8'iIL.-_--
FL'fAl. MOISTURE (%): TEMPERATURE. COF):__...:.J.:t-=:'3_C>t:=--- _
PAN NAME: Ss VISCOSITY CORRECTION(RT):, _

PERMEANT UQUID USED:, _

4Iti·~;--;m;;;li~c-a;;..mucmm:;·-···-·····!·~·~~~~·;:.::~~:::-········,·· .

MACTEC
CON'STANT HEAD PERMEAB'll..ITY TEST

_ (ASTM D5084) /1

JOB NAME:-I\lA x'1!!g"sI:Ol1- frnpo,d _m5Ot.c./(.. TECHNICIAN:,I"::':'.J-r;.,(.,-=- _
JOB NO.: 3043 -~.... 1030 I 130m2~ AO-.r.t DATE: g /s/l 05
BORING NO.: OT- 3
DEPTH: '-:~~..,....~_-:/~Q71------- CHECKED BY: ( :.0
SAMPLE: SlillG CELL NO.: J '....0.-0:::=... _

DESCRIPTION: pt/f - CJ, ~ '0 SYSTEMNO.:~ __
;~i:~.~~~~~~ ~..~~.~~~.* * •••*••••••*.~~•••••••••••••••.

WEIGHT TUBE & SOIL (g), TUBE LENGTH' ~ (eml
WEIGHT TUBE (g): , TUBE DIA"'vIETER: ~ (c~)
WEIGHT SOIL (g): SOIL LENGTH(L): !.1'ih5 ~) 5~,otlh (C:'l1)
'VOLUME SOIL (cu ft): sorL DIAMETER: Z·88'3S • '7.-;,-z.A.- (em)
DRY UNIT WEIGHT ,(pc!): AREA(A):)-4"2..,13 (c~

WET UNIT WEIGHT (pcf):, ------
••**..**•••••••••••**••••••••••••••••••••••••** -.......................... *'~~

i dlrO.{~\lI-+2....)&J{ Jo \I.. 0\

::::OEFFICIENT OF PERMEABILITY, k=Q :::z:: Lx Rc X C
hxA}( 't

TOTA:LS
.~ . Q\..l.7)

TVA-00023409



MACTEC

•
CON'STANT HEAD PERMEABILITY TEST

(ASTM D5084)

ig~ ~~~rE~'lf:~~~-Pnr°=l~~~~~ ~~~;nCIr:'-r./5~7"""T/-·QG;;::::5;-----
BORING NO.: q.T- .::2 f}
DEPTH: ' - , ) CHECKED BY: JA-
SAMPLE: ' CELL NO.: 8'-=~"------
DESCRIPTION: MS -,!i U.t S·y.'o SYSTEM NO.: 2.-

~s;:M;~;;;;;;~;:i~N········~········ ~.~;;;~J u -..-*"":••=••'--..-••-.-.*- ."•••••••*~,!I.J ..

WEIGHT TUBE & SOIL (g):_________ TUBELENGTH: --"-_...(in)--'-__(cm)
WEIGHT TUBE (g):___________ TUBE DlAiYiETER: (in) . (C!"'l)
WEIGHT SOIL (g):,-::;-:-'___________ SOIL LENGTH(L): 2-. .ofOe; (tn)6."Z-i'f (c:n)
VOLUME SOIL (eu ft):,-;:-__________ SOIL DtMtETER: '2..·ffq5 (in)I.Jifc (c:m)
DRY UNIT WEIGHT ,(pcf}:,__________ AREA(A): (in:)1-:l...64 (ell\)
WET UNIT WEIGHT (pcf):,__________ t' ..

•••••••_••••••**•••a •••••••••••••••••••••••*•••••••••••••••••••••••••••••••**•••••••_••_*••••••*••••••••••••••••••••

~OISTURECONTENT PERM INFORMATION
INITIAL WET WEIGHT (g):._--:..~~.f:----- .~ ,CEL~ PRESSURE{psi):,....._' ____
FIl'/AL WET WEIGHT (g): • FORE PREsSURE(psi):,_' _
FINAL DRY WEIGHT (g): BACK PRESSURE (psi):-:-:-_~ _
INITIAL MOISTURE (%): HEAD,h (psi) x 70.'34:--.:.14..!::.O:::;.;.;.q:;lawK'..",.,.....",.,..__
FINAL MOISTURE (%):' TEMPERATURE fF): 7~<5F

PAN NAME: \/{eQ.:L.A{:Jlf VISCOSITY CORREcrION(RT): 9:" OJ '?)
PERMEANT UQUlD USED: H,;p

4tE·~FHY;;;:{i~~·~~;;U~·..···:·······;:~·:~!?:."!.~~;~:;~:>.'····f:? .....

DATE TIME EUSPED TIME (+) READING FLOW (CC)

MINtrrES SECONDS START

/'
/

/

TOTALS

::::OEFFICIENT OF P.e..t\.J.·fJ.J:.

TVA-0002341 0



I

I
I
I
I
I

i
\

I
i
I
I
!

I
I

TUBE LENGTH: ,(in) " (em) I'

TUBE DlAJv1ETER: . (m) . (CJ'I'\) II
SOIL LENGTH(L): 2 .OC?15 (in) 5;z~i",. (c:rt)
SOIL DIAMETER.: "1-f'i7S (in)7.m (em) i
AREA(A): (in~) "'tz.:z..' (c~ i

MACTEC
CON'STANT HEAD PERMEABILITY TEST

(ASTM D5084)

~g: ~~~IEjl't~~~{&rn:l~ffA;~
BORING NO.: 9T - =f ~
DEPTH: -( /
SAMPLE: '
DESCRlPT::::I-::-:ON~:~~'"'A::r:T'-rr-;::;;--~~~.\.

)AMJ>LE INFORMAnON
WEIGHT TUBE & SOIL (g):, ~__- __
WEIGIIT TUBE (g):, _
WEIGHT SOIL (g):-:-:- _
VOLUME SOIL (cu ,ft):--=- _
DRY UNIT WEIGHT ,(pct):, ---.,,--- _

WET UNIT WEIGHT (pct): '
•••••••*•••*.*••*••**••*•••••*•••••~.-:••~••~••-:.~*.--••--.--••--••--••--.--••--••--.--••--••--.-.**•••••••••••••••••••**·.*·_··.*...•••*.u**••••••~

•

JOISTIJRE CONTENT. PERM INFORMATION
INmAL WET WEIGHT (g): ,371. .35 . '•. CEL!.e PRESSURE(psi):..... _

'FINAL WF:r WEIGHT· (g): 4.\1...31: . FORE PREsStJRE{pst;:._· _
FINAL DRY WElGHT (g): 32:':>.':2,5~ BACK PRESSURE (psi):
INITIAL MOISTURE (%)::.::=:=======zi?~=E:.J[J"1[J. ~t:t~...),) , HEAD,h (psi) X 70.34:~J4:E.:0::.:.:..I'i/<aLY.g'__....o.-_
FINAL MOISTURg W: '----:=:' TEMPERATURE. COF): _
PAN NAME: '\>::1 VISCOSITY CORRECTION(RT): _

PERMEANT UQUID USED:, _
A. . . BURET CORRECTION FACTOR(C):

~ii·~i;·~~~~~·~~~;;;~~····*····························*·· ~ .

h A

DATE TIME ELASPED TIME (+) READING FLOW (CC)

START END START END lvUNUTES SECONDS START END
I riY I 9c'zy 1?J 7 J'/3 ~/J '1.0 J16..0I

CZ~Yn q:S2. Lth,/'l Iz..z.. lu.O 1o ,q

9:~J;'1. W~() t . 10,0 lC'8 3,~ 17,4- '
l() .~Gf

.... "-1'
I

-5/t"iCO\ tS5 5':0 lX1\\'2.: \£) \'2,;i1 2 !3'.8 lc>.1 10 i.UtO
-.

.l1.\\1 \1.: 19 7- 0 ?f}~ )~.~ ~~7 t'2..;; 7,C[ ~:~ 1·0KIO-51.

rVIQ rl,=l.l -Z- I( 7_Zt~ 12..3 7.q \ \.0 '14- 1..1:~' !-Dy.\r.r'S, I

'?- 1/ 2..0; 9,~ ,ot:,l IfJ.f lIj.s ~J -.5
\'1~U \'L:'t3 \\ •oX.) l.)

~ 'I~

J

I \
I I \
I I /' ')

) "--"
to=4~b~ I \.

Q= (p.2TOTALS .

:OEFFICJ:EN"T OF PER.1'.1EABILITY; k=Q X Lx RT X C .Q-' /!" Z;(" )(.9'gl)()<('j)~ =li. t>\\~
)( )( "/:. ¢) 'L. ~_

TVA-000234 11



TUBE LENGTH: (in) (em)
TUBE DIA....vtETER: (in) '. (e",)
SOIL LENGTH(L): 2 ·/17S (in)5-3iJ (e:n)
SorL DlAMETER: :?-'$5 (in)7.~z...:3 (cnV
AREA(A): (in~) 41... \ 'l,.. (e~

MACTEC
CON'STANT HEAD PERMEABILITY TEST

(ASTM D5084)

JOB NAME:_T\lA KMSsCok1 - B:no,.,~ ~'tL~ TECHNICIAN:....-::::-:-lT·....;:C:.:- _
JOB NO.: 3Q4.3-CZ-'a30 '{ &miNA;;.cz DATE: 1} !at/OS" :
BORING NO.: OT-et'
DEPTH: '-~r7:..~1~7-------- CHECKED BY:..:::~=...::c~ _
SAMPLE:' U ' CELL NO.:....;-;t::;t:>~lf-:-~ _

DESCRIPTION:~=~~~~;;;;~~~~ SYSTEM NO':_.L-.1'bw- _,., ···~· ..·····..r~1ltL- '%~~~J *.* " "' .
)AM:PLE INFORMATION

WEIGHT TUBE &. SOIL (g): ~---__
WEIGHT TUBE (g): _
WEIGHT SOIL {g):-::-. _
VOLUME SOIL (ell ft):-:- _
DRY UNIT WEIGH'T .(pef): _

WET UNIT WEIGHT (pcf):._~-------
•••••* ••••••••••••**•••** $.**•••*••••••••••••••••••••••**.*•••***••••••••••••••••-.

J:OISTURE CONTENT PERM INFORMATION
INITIAL WET WEIGHT (g):._j~C:=M:'lA...;::;5~Q:.-____ :. .c~ PRESSURE{psO:,-.. ..:.-....
FINAL WET WEIGHT, (g): 1'S"Z- 17 •FORE PREsSUR.E(psi):,_o -.:;..
F1NAL DRY WEIGHT (g); 2> 4 , .?.Cp@BACK PRESSURE (psi):.~_--.- _
u'ITrIAL MOISTURE(%}tbe(!~ HEAD,h (psi) x 70.34:---£;J4~O::::.:,U'iIeI.iol.( _
F1NAL MOISTURE (~ "'---..... TEMPERATURE fF);__---..:. _
PAN NAME: V!:p VISCOSITY CORRECTlON<Rr): _

PERMEANT UQUID USED: _
A.' . . BURET CORRECTION FACTOR(C):
~i;.~;;~~~~~.~~~;j;~* **••••••••••••••••••*~••

DATE TIME ELASPED TIME (+) READING FLOW (eC)

SECONDS START END

It:.lr,Q {oZ."7 t.. J 'I, b ° Itt%. i,l ~ ..;>(\O~
1W /77 ",1 1)\,9 lot 5.\ ~,O~'tf4

~VJJ/.'.6') 11.1 7.1 '1<.6 1t.~0 5".O}f.iO..b

9~~

Cl. iii} I

,o:o~

START

.!.i~

9J~ '1 '1
(1: 1:»)

lo:t;~ II:rY7
. l

TOTAU

:OEFFICIENT OF PERMEABlllTY, k=Q ,; L xRT X C
hxAYoi:.

TVA-00023412



MACTEC
CON'STANT HEAD PERMEAB~ITY'TEST

(AS'TM D5084)

JOB NA.'v!E: -1V.1- .. \LltVC,~~_~e,'{P.~. TECHNICIAN:,---r..)--:,:,,·C_. _
JOB NO.: "3s?<-t'2 - q$ - le'29~N· DATE:._--=~+=Ii~!:.t-)Q~:$ _
BORlNG NO.: O"J"" .. tf:
DEPTH: I",.. , CHECKED BY: J4-.
SAMPLE: . () CELL NO.: '-o::/:;I>~2:.~'------

DESCRIPTION: ~S - 0.0'79 SYSTEM NO.: $t I~

~~~~·;;;;;~~;;O~··*·····~·*············*~~~;::;;;;5······"..***••••••••~••* .
WEIGHT TUBE & SOIL (g): TUBE LENGTH: (in) ..; (em)
WEIGHT TUBE (g): TUBE DIAJ...tETER: (in) . (c!"\)
WEIGHT SOIL (g): . SOIL LENGTH(L): 2.975.5' (in) .s:~7z... (C:Tl)
VOLUME SOIL (ell ft): SOIL DtAlv1ETER: '2.87,,}5 (in) ~"7.2~)
DRY UNIT WEIGHT .(pet): AREA(A): (in:).-.:tl. ,~ (c~

WET UNIT WEIGHT (pet): tri.'tJ't
••••**••••••••••••*••••*•••••*••••*.*.*••••••••••~*••~••a••••••e.**.**••••*•••••••••**•••••••••••••••_••••••••••••••

I'fOISTURE CONTENT PERM INFORMATION 57
INITIAL WET WEIGHT (g):.__3ft. ipS .~ . CEL~ PRFSSURE(psi):......_---""....- _
FINAL WET WEIGHT (g): ~O{o. ~ :. .FORE PREsSlTRE(psi): . 5'2.
FINAL DRY WEIGHT (g): ~. @ BACK PRESSURE (psi): . 5'9
INITIAL MOISTURE (%): ~ HEAD,h (psi) x 70.34: l49.~a
FINAL MOISTURE (%): TEMPERATURE COP): "73 4 E
PAN NAME: "'tAl! 4PE. VlSCOSlTY CORRECTION(RT): o. ~')I

PERMEANT LIQUID USED: th9
. • BURET CORRECTION FACTOR(C): 1·0

~i;·~;;·~~~~~·~·~~~·~~i;;~·ri~~**······*·*····~····*··· * ***** ~.*.* **.

DATE TIME ELASPED TIME (+) . READING FLOW (CC)

START END START END MINUTES SECONDS START END ce.. ki-f

~_s· '1-5 \..f ~~~fr'; t.t.~ \If ?M ee, h~ 10.9 ?'t "'(-/ ·1/. I (~ 4..z.v.1~-I

C)·5 0,-5 '1: I 5 V'" t.t .' 2,J {'''l lJ> ( ~"!7{Pq) It;>. '} ~.3 ',) I".'tI l·le> 3.7><10

~~5 0,--5 Lf: 'Z.i''''1 e..t:'3S~"'" l.3 (~e.O~ II. z. '., %.7 II .Ct:; (~ }'2.. l-z'10

\\- 5" ~..-5 4 nCo t'" ~:\.f'L ~ 17'}CJaO) . 11.2- '1.0 <t.~ 10.'(1A 't .4-'t [0

•....:l -:;;;;::;-

"

J
I .

I
I I
I I I

TOTALS t= Ib~ I I Q= 7·~

:OEFFICIENT OF PERMEABIllTY, k=Q xL]; R-r A C !!.,~ It'~t' ~ 3·.5 l-l~ '-lp ~h x A')( "/:. c t::. 'e.tOotlt~ \h.~

TVA-00023413



MACTEC
CON'STANT HEAD PERMEABILITY TEST

" (ASTM DS084)

JOB Nfu.'.t!E:..J\I/\ KJl?,gs-&:U1 - fb,p..,:saJ GYf:'U/11 5'bu:1'- TECHNlCIAN:,~-.J"""7""-' .....C=-~ _
JOB NO.: .304:3 - C$-I03Q . I I30crnN ACl"Jt DATE: tt/BZ" I 05 :
BORlNG NO.: QT- 4-
DEPTH: '-4-~':"':'-/;-:;O~/-------- CHECKED BY: xM
SAMPLE: SUnc CELL NO.: '-S,.::=..L..-.);----
DESCRIPTION: - '5.. S.Q~. SYSTEM NO.: Ie; __

;~i:~~~~;;iC;~ ~ ~~~~.*•••*•••*•••••~~~•••D••••••••••••

WEIOHT TUBE & SOIL (g): . TUBE LENGTH: (in} .. ' (em)
WEIOHT TUBE (g): TUBE DIA.\-fETER: (in) . (crr\)
WEIGHT SOIL (g): SOIL LENGTH(L): It~too (in) ~ ; OS,S (em)
VOLUME SOIL (cu ft): SOIL DlA1v1ETER: Z. tk(..5 (in) 7.'&.tl (ern)
DRY UNIT WEIGHT .(pet): AREA(A): (in~)4h-b+ (cr1
WET UNIT WEIGHT (pef):.~~~ _

a ••••••* •••••*****•••••••••••••••••••••••••• ••••••**•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••_*•••

JOISTURE CONTENT PERM INFORMATION
INITIAL WET WEIGHT (g): !f()4;.. IS '., .CEll. PR,ESSURE(psi):..... ---'
FINAL WET WEIGHT (g): 41;1. ~1. -FORE PREsSURE(psi):,_· _
FINAL DRY WElGHT (g): '1~C;. '51 ~DBACK PRESSURE (psi): .
INITIAL MOISTURE (%): - ~~~ HEAD,h (psi) x. 70.'34:--t.J4..t:.0=.'-"'lq!.lol.g' _
FINAL MOISTURE (%): __ 0:-0- .. TEMPERATURE fF):~ _
PAN NAME: \}--:} VISCOSITY eORRECTlON(RT): _

PERMEAN'I' UQUID USED: _

~·;:;;-;m;;;UU~-c;_;;uc:iillIT·····-··-···!·~~.:~~;::.~:.::~~_······,··

DATE TIME ELASPED TIME (+) READING FLOW (eq

START END START END MINUrES SECONDS START END • } • I : ,l:: '
J

q... f t'J"~ 9~s+ z.tIr VJc40 Ii?, z.. 1'7. i \1.."L Idff.D '.0 J··1)f·YO"I

q~5~' }(J:tJ{') ~ (~bS) I~"L ~.6 1J.l-.i r;. 7 :t1 f ,lr.>ilO
~ g:1 !Oq"

Y"'ti i.5)(.1610' f)ft . IC) :C)'l· 7 OIP ~.5 .~

In:r'i"'r 10 "ai5 'l 74'i'th '[()l~ q5 9,~ 16/S l·a ),'1 )\10

EO: 5.1 1/t :04- 13 :~ f{';Jo '.i LS.O 5.:S i.lh" [Qt,X\O
-.

~ ~

I
I I /

I I I 4.1
1'7 ITOTALS t=Z04C) Q:: J

:::OEFFICIENT OF PERMEAJ3ll.lTY, k=Q X L xR~ xC ..1tl (5.o:~.!:):t~i}(1 (')1 ~OW.. -
X' ~ . ,. 4..;':. '_.. 1 ...

TVA-00023414



WEIGHT TUBE & SOIL (g):._' ---,.. __
WEIGHT TUBE (g):, _
WEIGHT SOIL (g):-:-:- _
VOLUME SOIL (c:u ft):-:- _
DRY UNIT WEIGHT .(pcf):, _
WET UNIT WEIGHT (pcf): _

••••*••••**••*••*•••••••••••*•••••••a ••••••••* ••••*.~•••••**•••••••••***•••••••••••••••* ••••••••••••••••••••••••••••

MACTEC
CON'STANT HEAD PERMEABILITY TEST

(AS'IM D5084)

;g: ~~~rE~~~~~~- Prrro1;~~/(. ~~~Clr:2-r3~:"""'I-'o0;;;""5=------
BORING NO.: T-
DEPTH: ,~w_~1;/r-------- CHECKED' BY:~~=.~:--- _
SAMPLE: U CELL NO.: f ~'
DESCRIPTION: MS... SYSTEM NO.:._--I<::>rf--__

;~i:~.~~~~~~ ~ (.~~~~~~*••••••••.••••**·.;,t••=••••••~--••--••-- ~ea••••*w

;TUBE LENGTH: (in). (em}
. TUBE DIAi"viETER: (in) " (CI"\)

SOIL LENGTH(L): /.1140 (in) 5.03~ (c::n)
SOIL DrAMETER: Z.~'10S (in) Z3'lZ- (c:m)
AREA{A): (in~) 41.. ::, 1- (cr1

JOISTURE CONTENT PERM INFORMATION
INITIAL WET WEIGHT (g): S11.11: ':.' CELL: PRESSURE(psi):........ .....
FINAL WET WEIGHT. (8): ~.Z, ··FORE PREsSt.rR.ECpsi):. _
FINAL DRY WEIGHT (g):--.....~!e:::::::Lkt::.l•.....lilf~~L.--~::..--:-~ BACK PRESSURE (psi):
INITIAL MOISTURE (%):. i> ~? ! HEAD,h (psi) ,.. 70.34:--...li..!(.O=..:<:.u:iiqw8' _
FINAL MOISTURE (%): -- - TEMPERATURE fF):. _
PAN NAME: E£ VISCOSITY CORRECTlON(R.r): _

PERMEANT LIQUID USED: _

A. . . BURET CORREcnON FACTOR(C):
~~.~~*~~~~~.~.~;{i;;j;~~** * *••*••••••*••••••••••••••••••••••••••••••••.

DATE TIME ELASPED TIME (+) READmG FLOW (eq

START

I ~ J

START END

I(!j r-t;;1.

(~

SECONDS

1J Otl

START END

1~3 '1l1.V' "l\.\ ·?;1.'s (!f. ..4.2)(10;7

"2-1. \ '37.5 2'2.;') ~J ~ 4. z..XIO
r 1

..
TOTA.l.S

:OEFFICIENT OF PER11EABlllTY, k=Q x Lx 'R-r x C
hx A,'!/I. i::.

TVA-00023415



TECHNICIAN: ..J.r::!-
.~~-=----

DATE: 'if 15( I Q5

CHECKED Bl:.........~Yh~ _
CELL NO':_..l..1_~__--..:._
SYSTEM NO.: : R

TUBE LENGTH: (in). (ern)
TUBE DlAl"IETER: (in) '. (C:l"I)
SOIL LENGTH(L): ::z .<,7bP (in) 5','2-13 (C:r'l)
SOIL DlAtv1E'TER: 2, 'jlj8:s$ (in) ~?2. 4 (cm)
AREA(A): (in1 2... f'3 (ell\)

MACTEC
CON'STANT HEAD PERMEABILITY TEST

(ASTM D5084)

JOB NAME:J\lA KJ1?ssion ~ PrrpoxJ G'f.P5tJm 50u:jL
JOB NO.: 3043 - qY-IQ:30 a,CY'?W Arett
BORING NO.:,~Q;.:-T_-:-::±~ _
DEPTH: ~ .. -to l

SAMPLE: 6ullC
DESCRIPTION:_{l..~M~$~- :t:.:S~,"':"...:t=::.:.u...---4~LL:..iiLl.2;,,./'

)AMPLE INFORMATION
WEIGHT TUBE & SO~L (g): _
WEIGHT TUBE (g): _
WEIGHT SOIL (g):.-:- _
VOLUME SOIL (cu.ft):,-:- _
DRY UNIT WEIGHT .(pcf):, _
WET UNIT WEIGHT (pcf):, _

•••••••••••••••••••*•••••••••••••••••••**•••••••••••••**•••••••••••**•••••••••••••••••••••••••••••••- ••••••••- ••••••

JOISTORE CONTENT
INITIAL WET WEIGHT (g): 4-Z.t Q<?;

. FINAL WET WEIGHT. (g): :~:.~ .
. FlNAL DRY WEIGHT (g):= -.3.!t0 ~~

U'ffi'IAL MOISTURE (%)::::?0:f!
. fINAL MOISTURE. (%):=y~ --::::::-==-=:;:;::-::=.:...:::::::_:::::--

PAN NAME:__"""'.J:.................. _

PERM INFORMATION
.~ . CELL. PRESSUR.E(psi):...... _
. FORE PREsSUR.E(psi):,_'_--"'-_---

BACK PRESSURE (psi):...,....,...._-.-- _
HEAD.h (psi) X 70.34:-.t.:14g..:0:::!.../qlQl&'t!-- _
TEMPERATURE COF): _
VISCOSITY CORREcrION(RT): _
PERMEANT UQUID USED: _

A... . . BURET CORRECTION FACTOR(C):
~.~~.~~~~c;.~~~~.~.~ * •••••••••••••••••••••••••••••••••

r DATE
f
i START START

91. ~<..
}o:tit.,
I): 4.~

/ :(YL

TIME

END

IO:St,.
11~13

J :0'7,.,·

ELASPED TIME (+) . .,RE.bDlNO _ FLOW (CC)

TOTALS

:OEFFICIENT OF PE:R:MEABIllTY, k=Q X Lx 'RT X C
h'X A.~ -t::

TVA-00023416



TECHNICIAN:: .).~./J L.
DATE: 9-/2-5

,
I
i
I
i

I
I
I
I
l
I
I
I
I

TUBE LENGTH: (in) . . (em) i,

TUBE DIA.\-tETER: , (in) '. ~ I

SOrL LENGTH(L): .z. .bOt:. (in);~02(~) !
SOIL DIAMETER: ? .$8: (in) ~L..::. (~ i
AREA(A): (inl )4iAlaVrcn:'l I

MACTEC
CON'STANT HEAD PERMEABILITY 'TEST

(ASTM D5084)

JOB NA.\-!E: ""I@: ~lVC,~ - .:g.~ ,
JOB NO.: ~C+~-95 -I~O
BORING NO.: or-±
DEPTH: '- I <;;) I CHECKED BY:~
SAMPLE:-O~~~;-::"'-;::; __--.er--____ CELL NO.'!*- t.,..-=;;...J,------
DESCRIPTION:~.:!!:!:::.:::....::.--'lil...Lf~~~lL:-~~ SYSTEMNO.:~ __

I ••••••• * •••••••••••••*·••*~.··*·*····.*_...* •••••*.~••- •.•••.•.•**•••••••**••••••••*•••*.*••*••~.*•••*••*••••**a

,AMPLE INFORMATION
WErGHT TUBE & SOIL (g): _
WEIGHT TUBE (g):, _
WEIGHT SOIL (g):-:-:- _

VOLUME SOIL (cu ft):~__----__,_-­
DRY tlNIT WEIGHT.(pcf):.~------__
WET UNIT WEIGHT (pcf):,_'--:--:-:~ _.........................................*-_........•................* ••••••••••••••••••*-*•••••••••* •••••••••••••••

rIOISTIJRE CONTENT PERM INFORMATION
INITIAL WET WEIGHT (g): 41 lee 9t :. .C;L~ PRESSURE(psi):' -..
FINAL WET WEIGHT· (g): 4::29.. :7 .FORE PREsSlJRE(psi):, _
FINAL DRY WEIGHT (g): .3A-5, ~z. BACK- PRESSURE (psi):_.,.--..,.........- _
L'lITIAL MOISTURE (%): dO.~ HEAD,h (Psi) x70.34:_~~~---
FINAL MOISTURE (%): 24.:f TEMPERATURE fF>:_---L.L.L...."".",...,--__
PAN NAME: Pf" VISCOSITY CORRECTlON(RT):•..,......:.•.I..L!-......."..-I-_

. . PERMEANT LIQUID USED: I)'A . . ' BURET CORRECTION FACTO!{(C): •
~r:~.~~.~~~~~.~.~~;;*~~.*..**.*•.•..••..•**••..***.**•••*•••*...*.*.~*.* ..•.•*.•..

I
I
I
!
I
j'

i
1
i

. DATE ELASPED TIME (+) READING FLOW (CC)

<i-IS Cf~15

q-I~ 1-15
Cl-15 '1 ...15
Cf-15 q-/5

START

'7:I~

JJ~ /4-
] I, -.4-{
(2-:59

END

ll:~

II :4';;

12:S-Q .
2:()l"

MDfUTES SJ:("'(1NDS START END Q 'Ie-

\

TOTA.LS

:OEFFICIENT OF PERlvfEA13ILI1Y, k = 0 X L X R'f, X C
hxA')( i:

- - '"

TVA-00023417
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