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---f--- engineering and constructing a better tomorrow

I

Dear Mr. Purkey:

February 24, 2006

www.mactec.com

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.

This report reviews the information provided to us, discusses the site and subsurface conditions,
and presents the results of our 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, the Laboratory Test
Procedures, and the Laboratory Test Results.

We at MACTEC Engineering and Consulting, Inc., (MACTEC) are pleased to submit this Report
ofAdditional Geotechnical Exploration for your project. Our services, as authorized through TAO
No. MAC-0738-00096 were provided in general accordance with our proposal number
Prop05Knox/329, Revision 1 dated October 25,2005.

Subject: Report of Additional Geotechnical Exploration
Proposed Gypsum Disposal Area
TVA Kingston Fossil Plant
Kingston, Tennessee
MACTEC Project 3043051064.01

Sincerely,
MACTEC ENGINEERING AND CONSULTING, INC.

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.

Mr. Ron Purkey
Tennessee Valley Authority
1101 Market Street, LP-2G
Chattanooga, TN 37402
repurkey@tva.gov

CTJ/SDS:sjm

MACTEC Engineering and Consulting, Inc.
1725 Louisville Drive· KnOXVille, TN 37921-5904. Phone: 865.588.8544. Fax: 865.588.8026
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reading the entire report, including the appendices.

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

• Laboratory tests were performed on selected bulk, undisturbed, and
standard penetration test (SPT) samples. A summary of the tests
performed and the test results is presented in Section 8.0. The test results
are presented in Appendix D.

February 24, 2006

• The test borings drilled in the proposed Gypsum Disposal Area typically
encountered residual soils and very minor amounts of alluvium and fill.
The bedrock encountered in the test borings typically was composed of
light gray to medium gray dolomite.

• Three monitoring wells were installed to total depths ranging from about
25.5 feet (MW-N) to 60.5 feet (MW-P). Monitoring well MW-P was
installed in bedrock (Le., bedrock well) and monitoring wells MW-M and
MW-N were installed within the overburden soils (Le., overburden wells).
Each well consisted of a 2-inch diameter, schedule 40 PVC pipe with
double-density, O.OlO-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.

• 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.

The exploration consisted of drilling 26 soil test borings, 9 offset geotechnical borings for

undisturbed sampling, and installing 3 monitoring wells. Bedrock was cored in one of the

monitoring well locations. The major findings of our geotechnical exploration are as follows:

MACTEC was selected by the Tennessee Valley Authority (TVA) to perform an additional

geotechnical exploration for the proposed Gypsum Disposal Area at the Kingston Fossil Plant in

Kingston, Tennessee. The objectives of our additional exploration were to determine the general

subsurface conditions, to obtain data to evaluate the engineering characteristics of the on-site soils,

and to install monitoring wells.

EXECUTIVE SUMMARY

Proposed Gypsum DisposalArea, TVA Kingston Fossil Plant
MACTECProject 3043051064.01
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• Reconnaissance ofthe immediate site.

3.0 SCOPE OF EXPLORATION

2.0 OBJECTIVES OF EXPLORATION

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

February 24, 2006

• Conducting laboratory testing on 8PT, bulk, and undisturbed samples from
the on-site soils.

• Installing 3 ground water monitoring wells to total depths ranging from
about 25.5 feet (MW-N) to 60.5 feet (MW-P).

• Drilling 9 offset geotechnical borings to obtain additional undisturbed
samples

• Drilling 26 soil test borings which ranged in depth from about 11.0 feet
(K-15) to 60.5 feet (MW-P).

The scope of our exploration was based on our proposal number Prop05Knox/329 dated October

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:

The objectives ofour exploration were to determine general subsurface conditions, to obtain data 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.

This report presents the fmdings of our additional geotechnical exploration and laboratory testing

recently perfonned for the Proposed Gypsum Disposal Area at the TVA Kingston Fossil Plant.

Our services were authorized by Mr. Ron Purkey ofTVA.

1.0 INTRODUCTION

Proposed Gypsum Disposal Area, TVA Kingston Fossil Plant
MACTEC Project 3043051064.01I
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Upon completion of drilling, the test borings were plugged and abandoned by backfilling the full

depth with cement grout.

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

Carolina. The testing program for this project consisted of the following:

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 laboratory

testing results are presented in Appendix D.

February 24, 2006

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.

Ground water monitoring wells were installed at locations MW-M, MW-N, and MW-P (see Figure 2,

Boring Location Plan). The monitoring well installation program was completed on

January 17, 2006. The well development field work was completed on January 27, 2006.

• 35 Plasticity Index (Atterberg Limits) Tests
• 26 Grain Size Distribution Tests
• 21 Natural Moisture Content Tests
• 7 Standard Proctor Compaction Tests
• 26 Specific Gravity Tests
• 8 Unit Weight and Natural Moisture Content Tests for Undisturbed Samples
• 18 Consolidated Undrained Triaxial Compression (CD) Tests
• 9 Unconsolidated Undrained Triaxial Compression (UD) Tests
• 18 Permeability Tests

Standard penetration tests (SPTs) were performed in all of the test borings and within the borings

performed during the monitoring well installation. In addition to the SPT samples, bulk and

relatively undisturbed Shelby tube samples were obtained from selected test borings for laboratory

testing.

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

Appendix A. The drilling was performed during the period from November 9, 2005 to

January 17, 2006. The equipment used consisted of a 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 3043051064.01

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TVA-00022579



3

5.0 AREA AND SITE GEOLOGY

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.

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 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 about 115 feet (NB-77B to NB-K) 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.

February 24, 2006

4.0 PROJECT INFORMATION AND SITE CONDITIONS

Proposed Gypsum Disposal Area, TVA Kingston Fossil Plant
MACTEC Project 3043051064.01

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 soil/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

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).
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6.0 SUBSURFACE CONDffiONS

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.

The test borings performed at this site typically encountered residual soils and minor amounts of

fill and aIIuvial materials. Residual soils are soils that have developed from the in-place

weathering of the underlying parent bedrock. Fill soils are soils which have been transported to

their current location by man. AIIuvial soils are soils that have been transported to their present

February 24, 2006Proposed Gypsum Disposal Area, TVA Kingston Fossil Plant
MACTEC Project 304305/064.01

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 of percolating 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.

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. Ground surface elevations were not

provided with the survey information, therefore the elevations listed on the Soil Test Boring

Records should be considered approximate.

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

test borings (including the monitoring well locations) and 9 offset geotechnical borings. The offset

geotechnical borings were drilled in order to obtain additional undisturbed Shelby tube samples for

laboratory testing purposes. The locations for all the borings and monitoring wells were proposed

by Parsons E&C and TVA. The locations were established in the field by TVA. The boring

locations were surveyed and we were provided with the surveyed coordinate locations. Because of

access restrictions, some of the borings were offset from the originally proposed location. Offset

distances with bearing information were recorded in the field and noted on the field logs.
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I Proposed Gypsum Disposal Area, TVA Kingston Fossil Plant February 24, 2006
MACTEC Project 3043051064.01

I location by running water. Bedrock was cored in one of the test boring / monitoring well locations

I
(MW-P). A summary of the soil test boring depths is presented in Table 1.

Table 1

I Soil Test Boring Summary

I
I NB-21B* 757.0(1) NE 38.5 718.5

NB-47B* 762.8(1) NE 26.0 736.8

I
NB-47BA* 762.8(1) NE 28.5 734.3

NB-73WB* 749.7(1) NE 45.4 704.3

I
NB-73WBA* 749.7(1) NE 42.0 707.7

NB-73WBB* 749.7(1) NE 28.0 721.7

NB-77B* 749.3(1) NE 17.7 731.6

I NB-77BA* 749.3(1) NE 15.0 734.3

NB-85B* 761.1(1) NE 33.5 727.6

I NB-90 752.0(2) 34.1 717.9 34.1 717.9

NB-91 759.5(2) 38.9 720.6 38.9 720.6

I
NB-92 760.0(2) 24.0 736.0 24.0 736.0

NB-K 864.0(2) 40.1 823.9 40.1 823.9

MW-M 762.0(2) NE 35.5 726.5

I MW-N 755.0(2) NE 25.5 729.5

MW-P 792.0(2) 35.0 757.0 60.5 731.5

I K-l 756.0(2) NE 15.5 740.5

K-2 755.0(2) NE 15.5 739.5

I K-3 792.0(2) NE 15.5 776.5

K-4 750.0(2) NE 15.5 734.5

I
K-5 752.0(2) NE 15.5 736.5

K-6 766.0(2) NE 15.5 750.5

K-7 767.0(2) NE 15.5 751.5

I K-8 764.0(2) NE 15.5 748.5

K-9 756.0(2) NE 15.5 740.5

I K-lO 756.0(2) NE 15.5 740.5

K-ll 749.5(2) NE 15.5 734.0

I K-12 762.0(2) NE 15.5 746.5

5

I
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6.1 FILL

6.2 ALLUVIUM

February 24, 2006

Table 1

Soil Test Boring Summary

K-13 778.0(2) NE 15.5 762.5

K-14 757.0(2) NE 15.5 741.5

K-15 775.0(2) 11.0 764.0 11.0 764.0

K-15A 775.0(2) 13.0 762.0 13.0 762.0

K-16 781.0(2) NE 15.5 765.5

K-17 787.0(2) NE 15.5 771.5

K-18 785.0(2) NE 17.0 768.0

NE - Not Encountered

PreparedIDate: CTJ 1/19/06
CheckedIDate: CDT 2/8/06

Possible alluvial soils were encountered in test borings NB-92 and K-11. The possible alluvial

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

extended to depths ranging from about 6.0 (NB-92) to 2.5 feet (K-ll). The soils consisted

primarily of dark brown silty clay with sand and silt with chert fragments and roots. The SPT

resistance values in the alluvium ranged from 5 (K-11) to 12 (NB-92) bpf, indicating firm to stiff

consistencies.

Proposed Gypsum DisposalArea, TVA Kingston Fossil Plant
MACTEC Project 3043051064.01

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

(I) _ Elevation determined from data provided from previous exploration survey

(2) _ Elevation estimated from the contours of a topographic map of the site

Fill soils were encountered underlying a thin veneer of topsoil in test borings NB-90 and K10, and

at the ground surface in test borings K-1 and K-18. The fill extended to depths of about 2.5 to 3.5

feet. The fill soils consisted primarily of brown, red brown, and reddish orange, silty clay with

gravel and a few chert fragments. The SPT resistance value in the fill interval varied from 8 to 32

blows per foot (bpf), indicating firm to hard consistency.
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7.0 MONITORING WELL INSTALLATION

6.4 BEDROCK

732.1
730.1

727.6

February 24,2006

PreparedlDate: CTJ 1/19/06
CheckedIDate: CDT 2/08/06

ofthe site

24.9 734.4

34.4 731.9
59.9 736.4

7

MW-P 792.0 60.5 55.6
MW-M 762.0 35.0 30.1

MW-N 755.0 25.5 20.6

6.3 RESIDUUM

Proposed Gypsum DisposalArea, TVA Kingston Fossil Plant
MACTEC Project 3043051064.01

*-Elevations estimated from the contours of a to 0

Residual materials were encountered in all of the test borings. The residual soils were encountered

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

borings consisted of red-brown, reddish-orange, orange-brown, brown and tan, clay, silt, and sand

with varying amounts of chert fragments. The SPT resistance values in the residuum. ranged from

oto 33 bpf, indicating very soft to hard consistencies.

Bedrock was cored approximately 25.5 feet in test boring / monitoring well location MW-P. The

bedrock encountered in the test boring typically was composed of light gray to medium. gray

dolomite. The recovered bedrock was observed to be hard to very hard. The core recovery ratio

for the various core runs ranged from about 80 to 100 percent. The rock quality designation (RQD)

values for the various rock core runs ranged from 8 to 100 percent The core recovery ratios and

RQD values 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.

Three monitoring wells were installed at the site as part of our field exploration. One of the

monitoring wells was installed into bedrock, (i.e., bedrock well) (MW-P). The remaining

monitoring wells were installed within the overburden soils, (i.e., overburden wells) (MW-M and

MW-N). Each monitoring well consisted of a 2-inch J.D., schedule 40 PVC pipe with double

density, O.OlO-inch slotted 4.3-foot screens. A summary of the well installation is presented in

Table 2. The Monitoring Well Installation Logs are included in Appendix C.
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8.2 MOISTURE-DENSITY RELATIONSHIP

8.0 LABORATORY TESTING AND DISCUSSION OF TEST RESULTS

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

February 24, 2006

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

cuttings at boring locations K-3, K-6, K-7, K-8, K-16, K-17, and K-18. The results of the

compaction tests performed indicated that the maximum dry densities ranged from 91.1 to 109.6

pcf, and the optimum moisture contents ranged from 29.5 to 16.0 percent, respectively. Table D-1

(located in Appendix D) lists the standard Proctor compaction test results. The standard Proctor

test data sheets are in Appendix D.

The natural moisture content of the soils ranged from 14.6 percent (boring NB-92) to 46.8 percent

(boring NB-47BA).

Liquid limits for the soil samples tested ranged from 26 to 81; plastic limits ranged from 16 to 42;

and plasticity indices ranged from 7 to 47. The tested soils were classified as MH, CL, CR, ML,

SM, SC, SC-SM, and GM soils in accordance with the Unified Soil Classification System (USCS).

8.1 INDEX PROPERTIES, SPECIFIC GRAVITY AND UNIT WEIGHTS

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 D. The

laboratory tests were performed on split-soon, undisturbed, and bulk soil samples obtained during

drilling and sampling. The following paragraphs provide a short discussion of the general types of

testing conducted and the test results.

Natural moisture contents, liquid limit, plastic limit, and plasticity index tests (collectively referred

to herein as Atterberg limits); specific gravity tests; and grain size distributions with hydrometer

analyses were performed on selected undisturbed, bulk, and SPT samples. These tests were used to

confirm our visual-manual classifications.

Proposed Gypsum Disposal Area, TVA Kingston Fossil Plant
MACTEC Project 3043051064.01I
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Remolded

A total of nineteen consolidated undrained (CO) triaxial compression tests were performed on

undisturbed and bulk soil samples obtained from the site.

The results of the CD tests performed on the remolded sample specimens indicated that the tested

samples had a total friction angle ranging from 11.6 to 14.8 degrees and a total cohesion intercept

from 707 to 1,081 pounds per square foot (pst). The tests also indicated that the effective friction

February 24,2006

8.3 STRENGTH

Undisturbed

8.3.1 Consolidated Undrained (CU) Triaxial

Proposed Gypsum DisposalArea, TVA Kingston Fossil Plant
MACTEC Project 3043051064.01

Sixteen CD triaxial compression tests were performed on specimens obtained from undisturbed soil

samples. Two CD tests were performed on samples obtained from each of borings NB-21A, NB

47A, NB-77, NB-85A/B, NB-85B; one CD test was performed on samples obtained from each of

borings NB-18, NB-2IB, NB-44, NB-47B / NB-47BA, NB-73 WB / NB-73WBA, and NB-77B.

Three CD triaxial compression tests were performed on remolded bulk soil samples. Testing was

performed on representative CL, CH, and ML soils obtained from borings NB-22, NB-25, and NB

76, respectively.

Results from ten of the sixteen CD triaxial compression tests performed on the undisturbed

samples were considered questionable. The Mohr's circles generated from these (ten) tests did not

produce recognizable failure envelopes which made it impossible to accurately determine strength

parameters. As a result, the strength parameters for these ten triaxial tests were not determined.

The results of the CD tests performed on the undisturbed sample specimens indicated that the

tested samples had a total friction angle ranging from 5.9 to 19.9 degrees and a total cohesion

intercept from 760 to 2,347 pounds per square foot (pst). The tests also indicated that the effective

friction angle ranged from 31.0 to 38.5 degrees and the effective cohesion intercept ranged from 0

to 455 psf.
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8.4 PERMEABILITY

8.3.2 Unconsolidated Undrained (UU) Triaxial

angle ranged from 24.6 to 33.6 degrees and the effective cohesion intercept ranged from 123 to 530

psf.

February 24, 2006

Seven constant head permeability tests were performed on bulk samples obtained from the borings.

The bulk samples were remolded to about 95 percent of the soils respective standard Proctor

maximum dry density and at moisture contetns2 percent greater than its optimum moisture content.

Eleven constant head permeability tests were performed in the laboratory on undisturbed soil

samples obtained from the borings. The results of the permeability testing performed on the

undisturbed specimens indicated that the permeabilities ranged from 1.7 x 10-8 em/sec to 1.8 x 10-5

em/sec for the soil samples tested.

A summary of the test results obtained from the UU triaxial testing is found in Table D-2 (located

in Appendix D). The UU triaxial test reports are found in Appendix D.

The results of the UU tests performed indicated that the tested samples had a friction angle ranging

from 2.9 to 4.6 degrees and a cohesion intercept ranging from 1,500 to 2,200 psf.

A summary of the test results obtained from the CD triaxial testing is found in Table D-2 (located

in Appendix D). The CD triaxial test reports are also found in Appendix D.

Results from seven of the nine CU triaxial compression tests performed on the undisturbed samples

were considered questionable. The Mohr's circles generated from these (seven) tests did not

produce recognizable failure envelopes which made it impossible to accurately determine strength

parameters. As a result, the strength parameters for these seven triaxial tests were not determined.

Nine unconsolidated undrained (UU) triaxial compression tests were performed on undisturbed soil

samples. Two UU tests were performed on samples obtained from each of borings NB-47A, NB

77, and NB-85 AlB; one UU test was performed on samples obtained from each ofborings NB-18,

NB-21A, and NB-44.

Proposed Gypsum DisposalArea, TVA Kingston Fossil Plant
MACTEC Project 3043051064.01I
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9.0 GROUND-WATER CONDmONS

Table 3

Ground-Water Data

All ofthe permeability tests were performed on soil samples that had been consolidated at effective

confIning pressures of about 12.5 to 13 pounds per square inch (psi).

February 24, 2006

NB-21B 757.0(1) NE NE

NB-47B 762.8(1) 23.9 738.9 NM*

NB-47BA 762.8(1) NE NE

NB-73WB 749.il
) 23.3 726.4 NM*

NB-73WBA 749.il
) NE NE

NB-73WBB 749.7(1) NE NE

NB-77B 749.3(1) NE 10.7 738.6

NB-77BA 749.3(1) NE NE

NB-85B 761.1(1) NE 20.8 740.3

NB-90 752.0 23.2 728.8 NM*

NB-91 759.5 25.0 734.5 24.5 735.0

11

Proposed Gypsum DisposalArea, TVA Kingston Fossil Plant
MACTEC Project 3043051064.01

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

construction activity, surface run-off, and other site-specifIc factors such as fluctuation of water

levels in the adjacent Watts Bar Lake.

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.

The results of the permeability testing performed on the remolded bulk specimens indicated that

the permeabilities ranged from 1.3 x 10.8 em/sec to 2.7 x 10-6 em/sec for the soil samples tested.
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NB-92 760.0 17.0 743.0 NM*

NB-K 864.0 NE NM

MW-M 762.0 24.9 737.1 NM

MW-N 755.0 18.8 736.2 NM

MW-P 792.0 NM NM

K-1 756.0 NE NE

K-2 755.0 NE NE

K-3 792.0 NE NE

K-4 750.0 15.0 735.0 NM*

K-5 752.0 NE NE

K-6 766.0 NE NE

K-7 767.0 NE NE

K-8 764.0 NE NE

K-9 756.0 NE NE

K-lO 756.0 NE NE

K-ll 749.5 NE NE

K-12 762.0 NE NE

K-13 778.0 NE NE

K-14 757.0 NE NE

K-15 775.0 NE NE

K-15A 775.0 NE NE

K-16 781.0 NE NE

K-17 787.0 NE NE

K-18 785.0 NE NE

NE - Not Encountered
NM - Not Measured
*-Borehole Colla sed
PreparedlDate: eTJ 01/24/06 CheckedIDate: eDT 02/8/06
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MACTEC Project 3043051064.01

Table 3

Ground-Water Data

12
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13

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

specific project and site discussed in this report.

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

inspection for a period of30 days. The samples are then discarded unless you request otherwise.

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

the field and laboratory data, and our geotechnical experience.

February 24, 2006

10.0 BASIS OF RESULTS

Proposed Gypsum Disposal Area, TVA Kingston Fossil Plant
MACTEC Project 3043051064.01I
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FIGURES
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APPENDIX A

FIELD EXPLORATORY PROCEDURES

February 24, 2006
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A-I

Boring Backfill

Undisturbed Sampling

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 dfainage, etc. The property owner should monitor the

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

February 24, 2006

FffiLDEXPLORATORYPROCEDURES

The relatively undisturbed samples were obtained 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.

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.

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

The borings were advanced by mechanically twisting continuous steel hollow-stem auger flights

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

Soil Test Boring (Hollow Stem)

Proposed Gypsum Disposal Area, TVA Kingston Fossil Plant
MACTEC Project 3043051064.01I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TVA-00022595



A-2

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

respectively.

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 ofeach 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.

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 of core 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."

February 24, 2006Proposed Gypsum DisposalArea, TVA Kingston Fossil Plant
MACTECProject 3043051064.01

Rock Coring
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APPENDIXB

KEY TO SYMBOLS AND DESCRIPTIONS

SOIL TEST BORING RECORDS

February 24, 2006
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------------------~GROUP GROUP TYPICAL NAMES
Undisturbed Sample

TYPICAL NAMES 1.5-2.0 ~ Recovered (ft) i Pushelftl .LlLB SYMBOLS

TOPSOIL r~~:1 CONCRETE Split Spoon Sample Auger Cuttings-.;;. ...
. :....~.

Rock Core D'l t . t .
60-100 =ROD I RecovelY 1 a orne er

[II ASPHALT ~ DOLOMITE No Sample ~ Crandall Sampler,.
~

Rotary Drill ~ Pressure MeterA

~

~

1=:;:1 GRAVEL ~ LIMESTONE '5l Water Table at time ofdrilling 0 No Recovery

~ Water Table after 24 hours

rtl1' ~
'::'::$~'X

FILL SHALE~lf~;$:~:~~s~

CII SUBSOIL ~ LIMESTONE/SHALE - Limestone with
shale interbeds

Correlation ofPenetration Resistance

l'~ • with Relative Density and ConsistencyALLUVIUM
I I

SANDSTONE'. I ~I !
SAND & ORAVEL SILT & CLAY

No. ofBlows Relative Density No. ofBlows Consistency
0-4 VelYLoose 0-2 VelYSoft

IllllllI~ COLLUVIUM SILTSTONE 5 -10 Loose 3-4 Soft.--.--r:
~.

11 -20 Firm 5-8 Firm
21-30 VelYFirm 9 -15 Stiff

~Ij I I 31- 50 Dense 16 - 30 Very Stiff
~:~.~ RESIDUUM - Soft to fmn AUGE~BORING .Over 50 VelYDense 31- 50 Hard.?7~il

Over 50 VervHard

III -II~~~ RESIDUUM - Stiff to very bard UNDISTURBED SAMPLE ATTEMPT
~~~

BOUNDARY CLASSIFICATIONS: Soils possessing characteristics of two groups are designated by KEY TO SYMBOLS ANDcombinations ofgroup symbols;

DESCRIPTIONS
SAND GRAVEL

SILT OR CLAY Cobbles Boulders
Fine I Medium ICoarse Fine TCo~e

flMACTECNo.200 NoAO No.lO No.4 3/411 311 1211

U.S. STANDARD SIEVE SIZE
MACTEC Engineering and Consulting of Georgia, Inc.

Reference: The Unified Soil Classification System, Corps ofEngineers, U.S. Army Technical 1725 louisville Drive
Knoxville, Tennessee 37921-5904MemorandumNo. 3-357, Vol. 1, March, 1953 (Revised April, 1960) .. . . 865-588-8544 • Fax: 865-588-8026

....,
-<
~
o
o
o
tv
tv
VI

~ ."'-----------------------------~~-'--------'----'--------------------------



I
I

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

E N-COUNT 0 Ii'!
P AND REMARKS E L I
T G E 0 T ... FINES(%)

E V Y
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N

E P eof.oeo • SPT (bpi)N
(g)

SYMBOLS AND ABBREVIATIONS BELOW. 0 (ft) T E t;;'g'E
-N<,\ 10 20 30 40 50 60 70 80 90 100

AUGER BORING FROM GROUND SURFACE TO 16.5' 757.0

I
I

5 752.0 1-+-+--+-+---1-+-+-+--+-15

I
I

10 747.0 I--+-+-+-l-+-+--+--+-I----J 10

PAGE 1 OF 1

BORING NO.: NB-21B

MACTEC
PROJ. NO.: 3043051064/0001

DRILLED: November 11, 2005

PROJECT: TVA Kingston

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: MarshallSUBSURFACE CONDmONS AT THE EXPLORATION

LOCATION. SUBSURFACE CONDmONS AT OTHER
Prepared By: M.O.LOCATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By: 1lIJ)4.TRANsmONS BElWEEN STRATA MAY BE GRADUAL.

15 742.0 15

FIRM, REDDISH ORANGE TO TAN, SLIGHTLY MOIST,
SANDY SILT· RESIDUUM 7-6-9
STi:FF;-REDDisHORANG"E;SOGHiiYMOIST,"SiLTY- -f
~~Y~~WQ~______________ J

DD-I 1.7-2.0

20 20

UD-2 2.0-2.0

UD-3 1.1-2.0

STIFLQ~M..Gs.,"Jyg-=ST.1.T..Y¥liQ..:-:::....~TQlJyM-:::....-_-=-
25 STIFF, ORANGE TO BROWN, WET, SILTY CLAY - 2-4-6 25

RESIDUUM

STiFCMOTILEDREDTO GRAY, MOIsT: SiLTVcLAY:-
RESIDUUM

30 727.0 30S'fiFCMOTILEDGRAVTOBROWN;-MOIST;8iLTY - - 8-6-4
C~Y~W~~~~Q~~~®Q~____ /

UD-4 2.0-2.0

'"3
;::, UD-5 0.4-2.0
f-> 35 722.0 35§
IIi UD-6 1.2-2.0
el", LOOSE, ORANGE, WE'f,SiLTY SAND-= RESIDUUM - -

~ SPT-4 3-2-8

;;: BORING TERMINATED AT 38.5'

C1 40 717.0 40;'
on
0....
C!i
'"g
til 45 712.0

0 10 20 30 40 50 60 70 80 90 100
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BORING NO.: NB-47B

o 10 20 30 40 50 60 70 80 90 100

MACTEC
PROJ. NO.: 3043051064/0001

DRILLED: November 10, 2005

PROJECT: TVA Kingston

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.
BORING NB-47B WAS DRILLED APPROXIMATELY
14 FEET S 75°W OF MW-47.

TIllS RECORD IS A REASONABLE INTERPRETATION OF
Driller: MarshallSUBSURFACECO~DrnONSATTHEEXPLORATION

LOCATION. SUBSURFACE CONDITIONS AT OTHER
Prepared By: JusticeLOCATIONS AND AT OTIlER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By: J~J..TRANSITIONS BE'IWEEN STRATA MAY BE GRADUAL.

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

E L N-COUNT 0 0 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 ~ \0 ~ • SPT (bpi)
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) E .... "0"0

- (g) T '" '" ~- C'l «) 10 20 30 40 50 60 70 80 90 100
AUGER BORING FROM GROUND SURFACE TO 18.5' .762.8

- 5 - 1\-757.8- 5

".

i

-- 10 - 1-752.8- 10

~ 15 -- 1-747.8 - 15

VERY STIFF, REDDISH ORANGE TO ORANGE BROWN,

•SLIGHTLY MOIST TO MOIST, SILTY CLAY WITH A SPT-l 6-9-9
- 20 -- FEW CHERT FRAGMENTS - RESIDUUM 742.8- 20

UO-I 1.1-2.0

-ffiOM220'T022.9'AUGEREDTIlROUGHVERY---
~W~XWliL______________~

U0-2 0.4-2.0

I- 25 - 737.8- U0-3 0.3-2.0 25

BORING TERMINATED AT 26.0'

I- 30 -- 1-732.8 - 30

I- 35 -- -727.8- 35

I

- 40 -- 1-722.8 -- 40
I

-- 45 717.8

I
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BORING NO.: NB-47BA

o 10 20 30 40 50 60 70 80 90 100

MACTEC
PROJ. NO.: 3043051064/0001

DRILLED: November 10, 2005

PROJECT: TVA Kingston

REMARKS: STANDARD PENETRAnON RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.
NO GROUND WATER ENCOUNTERED AT TIME OF
EXPLORATION. BORlNG NB-47BA WAS DRlLLED
APPROXIMATELY 14 FEET S200E OF MW-47.

THIS RECORD IS AREASONABLE INTERPRETATION OF
Driller: MarshallSUBSURFACE CONDmONS AT THE EXPLORATION

LOCATION. SUBSURFACE CONDmONS AT OTHER
Prepared By: JusticeLOCATIONS AND AT OTIlER TIMF_~ MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE.
Checked By:Jli/hlTRANsmONS BJITWEEN STRATA MAY BE GRADUAL.

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

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

H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N
E P fp ~ eo • SPT (bpt)N

f- <g) SYMBOLS AND ABBREVIAnONS BELOW. D (ft) T E ;;]'E
- N (Tl 10 20 30 40 50 60 70 80 90 100

AUGER BORING FROM GROUND SURFACE TO 20.0'. 762.8

f- 5 - -757.8- 5

f- 10 - -752.8- 10

f- 15 - -747.8- IS

f- 20 742.8- 20

U~11 1.7-2.0

UD-2 0.7-2.0

f- 25 - 737.8- 25

f-sTiFF:I!ROWN,VERYMoIS'ProWEf,sH;rVCIAy-- UD-3 0.4-1.0

AND CHERT FRAGMENTS - RESIDUUM SPT-I 4-3-6 •
BORING TERMINATED AT 28.5'

- 30 - -732.8- 30

f- 35 - -727.~- 35

[

'- 40 - -722.8- 40
[

- 45 717.8
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BORING NO.: NB-73WB

o 10 20 30 40 50 60 70 80 90 100

MACTEC

PROJECT: TVA Kingston

PROJ. NO.: 3043051064/0001

DRILLED: November 10, 2005

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER

THIS RECORD IS A REASONABLE INTERPRETATION OF
Driller: MarshallSUBSURFACE CONDmONS AT THE EXPLORATION

LOCATION. SUBSURFACE CONDITIONS AT OTHER
Prepared By: JusticeLOCATIONS AND AT OTHER TIMES MAY DIFFER.

fNTERFACES BEWEEN STRATA ARE APPROXIMATE.
Checked By: J J9..lTRANsmONS BE'IWEEN STRATA MAYBE GRADUAL

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

E E L N-COUNT Q'J 0
P AND REMARKS G E

I T ... FINES (%)T E V
D Y

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

'- (g)
SYMBOLS AND ABBREVIATIONS BEWW. D (ft) T E "tl ~ 'E

10 20('<) 30 40 50 60 70 80 90 100
AUGER BORlNG FROM GROUND SURFACE TO 24.5' I' 749.7

r- 5 - 1-744.7 - 5

1-10- -739.7- 10

- 15 - -734.7- 15

I- 20 - -729.7- 20

5l P

I- 25 - STIFF, REDDISH-ORANGE, MOIST TO WET, CLAYEY 724.7- 25

~~~~~~~~~~~~~G~~~~ ___ ~
SPT-I 3-6-4

.~
UD-I 0.9-2.0

UD-2 1.1-2.0 1\
I- 30 - I-AUGER. BORrNG-FROM3@1'038"]'- - - - - - -- 719.7-

i\
30

\
I- 35 - -714.7-

\
35

1----------------------- 1\
UD-3 0-2.0 \'1- 40 - 709.7- 40

[
UD-4 1.5-2.0

\
UD-5 0.3-2.0

1\I-S'fiFF:-BRO'WN, MOiST 1'OWET-;-CLAYEYSILTW'iTIf-
[I- 45 - SAND AND CHERT FRAGMENTS - RESIDUUM 704.7- SPT-2 7-8-50/0.4 5

BORlNG TERMINATED AT 45.4'

I- 50 699.7

I
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BORING NO.: NB-73WBA

o 10 20 30 40 50 60 70 80 90 100

MACTEC
PROJ. NO.: 3043051064/0001

PROJECT: TVA Kingston

DRILLED: November 10, 2005

REMARKS: NO GROUND WATER ENCOUNTERED AT TIME OF
EXPLORATION. BORING NB-73WBA WAS DRILLED
APPROXIMATELY 8 FEET S300E OF NB-73WB.

TIllS RECORD IS A REASONABLE INTERPRETATION OF
Driller: MarshallSUBSURFACE CONDITIONS AT THE EXPLORATION

LOCATION. SUBSURFACE CONDITIONS AT OTHER
Prepared By: JusticeLOCATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By: ..JMTRANSITIONS BETWEEN STRATA MAY BE GRAlJUAL.

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

E L N-COUNT Q'J 0
P AND REMARKS G E

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

D Y
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N

E p ~to·eo • SPT(bpf)N

- <g) SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E ~-g"E
- '" <'1

10 20 30 40 50 60 70 80 90 100
AUGER BORlNG FROM GROUND SURFACE TO 38.0' 749.7

I;.
IX

I- 5 - 1-744.7- 5

Ii

I;
h

I- 10 - r 1-739.7- 10

I';,

I- 15 - r 1-734.7- 15

Ii
I- 20 - I; 1-729.7- 20

I- 25 - 1-724.7- 25

I- 30 - 1-719.7 - 30

I;

I- 35 - 1-714.7 - 35

I

DO-I 0.0-2.0

'- 40 - 709.7 - 40
I

UD-2 0.7-2.0

BORlNG TERMINATED AT 42.0' -
- 45 704.7

.....
f5

I
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I
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BORING NO.: NB-73WBB

o 10 20 30 40 50 60 70 80 90 100

MACTEC

DRILLED: November 11,2005

PROJECT: TVA Kingston

PROJ. NO.: 3043051064/0001

REMARKS: NO GROUND WATER ENCOUNTERED AT TIME OF
EXPLORATION.

TInS RECORD IS AREASONABLE INTERPRETATION OF
Driller; MarshallSUBSURFACE CONDITIONS AT THE EXPLORATION

LOCATION. SUBSURFACE CONDITIONS AT OTHER
Prepared By: M.O.LOCATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By: M-olTRANSITIONS BE1WEEN STRATA MAY BE GRADUAL.

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

E
E L N-COUNT 0 '"P AND REMARKS G E

I T .. FINES(%)T
E V

D Y
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N

E p \oeo~ • SPT(bpf)N
(ft) SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E t;~"E

- N <"'l 10 20 30 40 50 60 70 80 90 100- 0
AUGER BORING PROM GROUND SURFACE TO 26.0' 749.7

1,\

I,

- 5 -
Ii
I; f-744.7- 5

Ii
,

,
- 10 - 1-739.7 - 10

j

.'.
- 15- 1-734.7- 15

,;,

- 20 - 1-729.7- 20
"

- 25 - 1-724.7- 25

UD-I 0.9-2.0

BORING TERMINATED AT 28.0'

- 30 - 1-719.7- 30

I- 35 - 1-714.7- 35

r

'1- 40 - 1-709.7- 40
r

f- 45 704.7

I
I

I
I

I
I

I
I

I

I

I
I

I

I
I

I

I

I
I

TVA-00022604
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BORING NO.: NB-77B

o 10 20 30 40 50 60 70 80 90 100

MACTEC

DRILLED: November 9, 2005

PROJ. NO.: 3043051064/0001

PROJECT: TVA Kingston

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER
GROUNDWATER MEASUREMENT WAS OBTATNED
FROM MW-77. BORING NB-nB WAS DRILLED
APPROXIMATELY IS FEETN65°E OF MW-77.

TIllS RECORD IS AREASONABLE INTERPRETATION OF
Driller: MarshallSUBSURFACE CONDmONS AT THE EXPLORATION

LOCATION. SUBSURFACE CONDmONS AT OTHER
Prepared By: JusticeLOCATIONS AND AT OTIfER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:';//)..[TRANsmONS BETWEEN STRATA MAY BE GRADUAL.

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

E L N-COUNT GPJ 0 GPJ
P AND REMARKS G E

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

D
YH

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

e-. (g)
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E tl]"8

- N '" 10 20 30 40 50 60 70 80 90 100
AUGER BORING FROM GROUND SURFACE TO 9.5' 749.3

I- 5 - e-.744.3 - 5

e-.1O- STIFF, REDDISH BROWN, SLIGHTLY MOIST, CLAYEY 739.3 - [0

hi~~L%Wf~SkOWN-;-SUGHlt"Y M6fST,SiLT~ SPT-I 5-5-8 Ii~~nWIT~~n~~&~~M~TI~@~~~J UD-l 1.5-2.0

UD-2 1.4-2.0

I- 15 - 734.3 -

:j
15

~FLRiY11Y]r-Y.EA.IIlli@Q. C!:"ffi.RJ:::.::...RE.sID!l.IT10~~~-:
UD-3 1.2-1.2

FIRM, YELLOWISH BROWN, SLIGHTY MOIST TO SPT·2 8-2-3
I\;"I0IST, FAT CLAY WITH CHERT FRAGMENTS-

RESIDUUM
BORTNG TERMINATED AT 17.7'

e-. 20 - r-729.3 - 20

e-. 25 - r-724.3 - 25

e-. 30 - f-719.3 - 30

e-. 35 - f-714.3- 35

I

.e-. 40 - -709.3 - 40
[

- 45 704.3

§
::;

I
I
I
I
I
I

I
I

I
I

I
I

I

I
I

I
I
I

I

TVA-00022605
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BORING NO.: NB-77BA

MACTEC

DRILLED: November 9, 2005·

PROJ. NO.: 3043051064/0001

PROJECT: TVA Kingston

REMARKS: NO GROUND WATER ENCOUNTERED AT TIME OF
EXPWRATION. BORING NB-77BA WAS DRILLED
APPROXIMATELY 6 FEET N65°E OF NB-77B.

nus RECORD IS A REASONABLE INTERPRETATION OF
Driller: MarshallSUBSURFACE CONDmONS AT TIIE EXPLORATION

LOCATION. SUBSURFACE CONDmONS AT 01lIER
Prepared By: Justic\)LOCATIONS AND AT OTIIER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:J{JPY/.TRANsmONS BETWEEN STRATA MAYBE GRADUAL.

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

AND REMARKS E L I N-COUNT
P G E T ... FINES(%)T E V

D Y
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N

E P foeo~ • SPT(bpf)N
SYMBOLS AND ABBREVIATIONS BELOW. 0 cft) T E ti]"E

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

AUGER BORING FROM GROUND SURFACE TO 13.0' 749.3

~ 5 - f-744.3- 5

~ 10 - f-739.3 - 10

IUD-I 1.5-2.0

~ 15 BORING TERMINATED AT 15.0' 734.3- 15

~ 20 - 1-729.3 - 20

~ 25 - ~724.3 - 25

~ 30 - f-719.3 - 30

~ 35 - ~714,3- 35

[

'- 40 - ~709,3- 40
[

"

- 45 704,3

I

I

I

I

I

I
I

I

I

I

I

I
I

I

I

I

I
I

I

TVA-00022606



I
I

0
SOIL CLASSIFICAnON L E SAMPLES PL(%) NM(%) LL(%)

E " 0 "P AND REMARKS E L I N-COUNT

T G E 0 T ... FINES(%)
E V Y

H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N
E P ~~\o • SPT(bpf)N

(g)
SYMBOLS AND ABBREVIATIONS BELOW. 0 (ft) T E tl'E'E-N'" 10 20 30 4050 60 70 8090 100

AUGER BORING FROM GROUND SURFACE TO 7.5' 761.1

I

PAGE 1 OF 1

BORING NO.: NB-85B

1--+--+---"11--+--+---"11--+--+---"1f--130

1--+--+---"11--+--+---"11-+--+---"1f--140

1---t+-+---"11-+--+---"11-+--+---"1f--120

1--+--+---"11-+--+--I1-+--+--If--I35

f-t-I---t-t-+---t-t-+---t-t---125

MACTEC

736.1
SPT-3 3-3-4

UD-4 1.75-2.0

UD-5 1.9-2.0

731.1

UD-6 2.0-2.0

SPT-4 4-6-6

726.1

721.1

741.1

PROJ. NO.: 3043051064/0001

DRILLED: November 9, 2005

PROJECT: TVA Kingston

BORING TERMINATED AT 33.5'

S'fiFF:-REDDiSHBROWN,WE'i',FATCLI\YWIT1i--
CHERT FRAGMENTS - RESIDUUM

FIRM;-REDDISHBRoWNMorrLJill,'MOIS'f,SIUV-
CLAY WITH CHERT FRAGMENTS - RESIDUUM

5 756.1 5

VERY STIFF, ORANGE BROWN, DRY TO SLIGHTLY
\MOIST, SILTY CLAY WITH CHERT FRAGMENTS - I SPT-I 9-12-13
~SlPJIU_}'L ________________ JI

10 ,-VllR..Y §J!EF~G..RAJ~Cl:!E..BU'BA.Q~T..s. ':.-~S1P1i.lllY1J 751.1 UD-l 1.3-2.0 10

UD-2 1.3-2.0

UD-3 1.3-2.0

15 VERVS'i'fIiF, ORANGEBRO\vF(sUGH'fLYl\10181';' -- 746.1 15

SILTY CLAY WITH CHERT FRAGMENTS - RESIDUUM SPT-2 5-8-9
~G~OOmN~roM~sTmu'-------

45 ~ ..l.-_--L 716. I ...-L-----'---'-----;;o---;1~0~20;;---c3;;;.0:--;4';;-0----:!50;;--67;0:-;;7~0-:f80;;---c9~0~1o!:;o:---'

40

30

25

20

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

TIllS RECORD IS A REASONABLE INTERPRETATION OF
Driller: MarshallSUBSURFACE CONDITIONS AT TIlE EXPLORAnON

LOCATION. SUBSURFACE CONDITIONS AT OTHER
Prepared By: M.O.LOCATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE.
Checked By: Jl4JTRANSITIONS BETWEEN STRATA MAY BE GRADUAL.I

I
I
I
I
I
I

I
I

I
I
I

I
I

I
I

TVA-00022607
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BORING NO.: NB-90

MACTEC
PROJ. NO.: 3043051064/0001

DRILLED: November 29, 2005

PROJECT: TVA Kingston

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

E E L N-COUNT '" 0 '"P AND REMARKS G E
I T ... FINES(%)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",

(g) T 1;; 1=1 "E-<'1'" 10 20 30 40 50 60 70 80 90 100
TOPSOIL 0.5' 752.0

FIRM, DARK RED BROWN, MOIST, SILTY CLAY WITH
CHERT FRAGMENTS - FILL
STIFF, DARK BROWN, CLAYEY SILT wml SAND-
RESIDUUM / POSSIBLE FILL

sTiFFTOVERYSTWF,"DARiCREDCLAV':-!illSIDUuKr

5 747.0 5

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

TIllS RECORD IS AREASONABLE INTERPRETATION OF
Driller: WarrenSUBSURFACE CONDmONS AT THE EXPLORATION

LOCATION. SUBSURFACE CONDmONS AT OTHER
Prepared By: JusticeLOCATIONS AND AT OTIIER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:..4MTRANsmONS BETWEEN STRATA MAY BE GRADUAL.

10 742.0 10

FIRM;RE"DBRCiWN: iVfOfsT: SiGYCLAYWITHSAND-::
RESIDUUM

15 737.0 3-4-3 15

STifCREDBROWN, "MOIsT i'Ciw'jfr-;-SANDYCLAYEY- UD-2 2.0-2.0
SILT - RESIDUUM

20 732.0 SPT-6 4-7-6 20

SOFt;-REDBROWN, iVfOfsrwwiIT:CIAYEYSILT- ..-sz
WITH SAND AND WEATHERED SANDSTONE
FRAGMENTS~ RESlDUUM

25 727.0 4-2-2 25

S'fIFF-;-DARKBROWN-:-M"OlSTTO WET,SIL"YYCU:V--
WITH SAND AND DOLOMITE FRAGMENTS -
RESIDUUM

30 722.0 SPT-8 WOH-4-7 30

\0

§i

VERY-HARD GRAYOOLOMi'fEFRAGMENTS-- - -- SPT-9 5010.1
f-' 35 RESIDUUM 717.0 35§ AUGER REFUSAL AT 34. I'
~

~l
j

~ 40 712.0 40
~l
g.,.,
0....
~

'"g
'" 45 707.0

0 10 20 30 40 50 60 70 80 90 100

I
I
I
I
I
I
I

I
I

I
I

I
I
I
I

I

I
I

I

TVA-00022608
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BORING NO.: NB-91

MACTEC
PROJ. NO.: 3043051064/0001

DRILLED: January 12, 2006

PROJECT: TVA Kingston Additional Geotech

20 739.5 3-4-5 20

VERVSOFTWFiRKCREDBROWN TOBROWN, - --
MOIST TO WET, SILTY CLAY WlTH OCCASIONAL
CHERTY AND WEATHERED DOLOMITE ZONES -

25 RESIDUUM 734.5 3-2-3 25

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

E E L N-COUNT Q'J 0
p AND REMARKS G E

I T ... FINES (%)T D
H E V E Y

SEE KEY SYMBOL SHEET FOR EXPLANATION OF N P =foeo • SPT(bpt)
SYMBOLS AND ABBREVIATIONS BELOW. D (ft)

N E "'-a
(g) T ~ = 'E

- N <') 10 20 30 40 50 60 70 80 90 100
TOPSOIL 0.3' 759.5

STIFF, RED BROWN, SLIGHTLY MOIST, CLAYEY SILT SPT-l 7-5-6
WITH SAND AND A FEW CHERT ·FRAGMENTS AND
MANGANESE NODULES - RESIDUUM SPT-2 3-5-6

5 754.5 SPT-3 3-4-6 5

SPT-4 4-5-7

VERVSTIFF, RED BROWN-;-sIiGHTLYMOIST, FAT - -
CLAY WITH SAND AND A FEW CHERT FRAGMENTS -

10 RESIDUUM 749.5 SPT-5 4-7-9 10

STiFF:-BROWN AND YElioWISHBROWN-;-SLIOIfi'LY- UD-I 2.0-2.0
MOIST, CLAYEY SILT WITH SAND AND A FEW CHERT
FRAGMENTS - RESIDUUM

IS 744.5 SPT-6 4-7-8 IS

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

TIllS RECORD IS A REASONABLE INTERPRETATION OF
Driller: AkinsSUBSURFACB CONDmONS ATTIIE EXPLORATION

LOCATION. SUBSURFACE CONDITIONS AT OTHER
Prepared By: JusticeLOCATIONS AND ATOTIIER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:J~TRANsmONS BE1WEEN STRATA MAY BE GRADUAL.

30 729.5 1-1-1 30

""s;::
0

S
I-<
§ 35 1-1-1 35
cci
<:Q

t9::;:J

:s
~ AUGER REFUSAL AT 38.9'

;J 40 719.5 40

""0
;;;
0

~
'"
d
0

'" 45 714.5
0 10 20 30 40 50 60 70 80 90 100

I
I
I
I
I
I

I
I

I

I

I

I
I

I
I

I
I

I
I

TVA-00022609



45 --'- -'-----_-'..L.. 715.0 -'----1.--1.-----:-
0

----:-1'::-0---='20=--=3""0---J
4

'::-0---='50"'-6""0--""7'=-0---='gO,.........,9.L.
0
-

1
....J
0
'"'"0---1

PAGE 1 OF 1

BORING NO.: NB-92

I--+-et--I--+--+-I--+--+---j~15

l-+--+---+-f-+--+-Ir----+--+--125

t--t--t-t--t--+-t--t--+---11----i30

I----Hlt-+-I--+--+-I--+--+---j~10

~:::t--t-t--t--t-t--t--+---11----i20

f---t--+---1f--+--+---1f--+--+---1--140

1--+--+---,t--+--+---,t--+--+---je----l35

1-tIH--+-t--+--+-t--+--+---j~5

MACTEC

50/0.0SPT-8

750.0

755.0

740.0

745.0

735.0

725.0

730.0

720.0

DRILLED: November 29, 2005

PROJECT: TVA Kingston

PROJ. NO.: 3043051064/000]

Driller: Warren

Prepared By: Justice

Checked By:

AUGER REFUSAL AT 24.0'

VERYS'i.1FF:REDBROWN~SDGHTLYMOISTro--
MOIST, SILTY CLAY WITH CHERT FRAGMENTS
RESIDUUM

FfuM,REDBROWN, SLiGHTLYMOtS'i';SiLTY CLAY-
WITH CHERT FRAGMENTS - RESIDUUM

SOiiT;DARK: BROwKMOISnOWET,sll:TVcrAY-
AND CHERT FRAGMENTS - RESIDUUM

S'i'ii.'F:-REDBROWN, MOisT. SANDVCLAYEY SILT:-
RESIDUUM

5

15

20

35

10

40

30

25

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

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

D YH SEE KEY SYMBOL SHEET FOR EXPLANATION OF N
E P \o~~ • SPT (bpi)

SYMBOLS AND ABBREVIATIONS BELOW. D (ft)
N E _"0-0

(~) T U) l:l ...

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

FIRM TO STIFF, DARK BROWN, SLIGHTLY MOIST, 760.0

CLAYEY SILT WITH SAND AND CHERT FRAGMENTS -
RESIDUUM / POSSIBLE ALLUVIUM

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

lHJS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

I
I
I
I
I
I
I
I
I
I
I
I '"~

:::.
I-<
0
0

I
III
@
i>'1

...:

....l

I ~
0
...1

~
on
0

I ~
'"
8
'"

I
I
I
I

TVA-0002261 0



PAGE 1 OF 1

BORING NO.: NB-K

PL(%) NM(%) LL(%)

'" 0 '"... FINES (%)

• SPT(bpt)

40 50 60 70 80 90 100

f--I--+-I--I--+-+--+-+-P"'.O

f--t-->.t--f--t--+-+--+-+-t----15

f--t--H--f--t--+-+--+-+-t----110

f--I--H--t-+-+-+--+-+-t----125

f--t--1\--t-+-+-+--+-+-t----115

f-+--+l---t-+--+--+-t--t--t--I20

f-+--+-t-+-+-+--+--+-t--I35

f--l-+-+--t-+-+-+-+-+--+-I30

MACTEC

E SAMPLES
L I N-COUNT
E D T
V E Y

N P
(ft) T E

864.0

PROJ. NO.: 3043051064/0001

PROJECT: TVA Kingston Additional Geotech

DRILLED: January 17,2006

L
E
G
E
N
D

SOIL CLASSIFICA'fION
AND REMARKS

~~HAw~fuWN,WMfummDoow~ru~-
RESIDUUM
AUGER REFUSAL AT 40.1'

45 -'-------------------.L---'-S19.0-1----1--1-----:1-0 ----,.11:-0 ---="20:--:3:l::0----:41:-
0
--l

50
=--6-='=0----:7!::-0----"lSO:--:9::1::

0
--,-,10!-:O---l

SOFT, RED, SLIGHTLY MOIST TO MOIST, CLAYEY
SILT WITH A FEW FINE ROOTS - RESIDUUM

STiFFTOVERYSTIFF,"REDOISHI3ROWii(R.EDDISH- 
YELLOW TO BROWN, SLIGHTLY MOIST TO MOIST,
FAT CLAY WITH A FEW CHERT FRAGMENTS AND
BLACK MANGANESE STAINING - RESIDUUM

IS

30

20

10

25

D
E
P
T

H SEE KEY SYMBOL SHEET FOR EXPLANATION OF
.SYMBOLS AND ABBREVIATIONS BELOW.

(~) -+-"""'=0=-=-=",..------------
TOPSOIL 0.2'

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

THIS RECORD IS A REASONABLE INTERPRETATION OF
Driller: AkinsSUBSURFACE CONDITIONS AT THE EXPLORATION

LOCATION. SUBSURFACE CONDITIONS AT OTHER
Prepared By: JusticeLOCATIONS AND AT OTHER TlMF$· MAY DIFFER

INTERFACES BEWEEN STlLATA ARE APPROXIMATE. Checked By:J-'JTRANSITIONS BETWEEN STRATA MAYBE GRADUAL.

g
en

I
I
I
I
I
I
I
I
I
I
I

I
I

I

I

I

I
I
I

TVA-000226 11



I
D SOIL CLASSIFICATION L E SAMPLES PL(%) NM(%) LL(%)
E E L N-COUNT 0 0 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 ~~~ • SPT(bpf)

I
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E ... -0-0

(g) '" '" .... 10 20 30 40 50 60 70 80 90 100
762.0 ~ "' ....

TOPSOIL 0.2'
FIRM TO VERY STIFF, REDDISH BROWN TO REDDISH
ORANGE, SLIGHTLY MOIST, CLAYEY (ELASTIC SILT)
WITH A TRACE OF CHERT FRAGMENTS AND BLACK

I MANGANESE NODULES - RESIDUUM

5 757.0 5

I STiFF~REDDisH--YELLOW:SIToH1iYMOIST,CLAYEY-
(ELASTIC) SILT WITH SAND - RESIDUUM

I IO 752.0 10

I
WITTo-FIRM: REDJ5fsH VELLO\¥, SLIGHTLYMOIST-
TO MOIST, SANDY SILT WITH A TRACE OF BLACK
MANGANESE STAINING - RESIDUUM

15 747.0 15

I
I 20 742.0 20

I
VERVSOFT, BROWN-;-VERYMOisr 'fO\¥ET~SANiW -
SILT WITH CHERT FRAGMENTS - RESIDUUM

25 737.0 25

I
I 30 732.0 30

'"

I ~
;::,

~ 35 727.0 35
~ BORING TERMINATED AT 35.5'
~

I l3
I

~

.:)

§

I
....; 40 722.0 40
~I
'"'"S
:g

I
~
'"d
0
til 45 717.0

0 10 20 30 40 50 60 70 80 90 100

PROJECT: TVA Kingston Additional Geotech

MACTEC
PAGE 1 OF 1

,

BORING NO.: MW-M

PROJ. NO.: 3043051064/0001

DRILLED: January 16, 2006

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMEDUS~GANAUTOMATICHAM~

TIllS RECORD IS A REASONABLE INTERPRETATION OF
Driller: AkinsSUBSURFACE CONDITIONS AT THE EXPLORAnON

LOCATION. SUBSURFACE CONDITIONS AT OTHER
Prepared By: JusticeLOCATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:J//j),lTRANSITIONS BETWEEN STRATA MAY BE GRADUAL.I
I

I
I

TVA-00022612



Hlrt--+---1I--+--+-l-+--+-l---i IS

1-+--+--+-+-+--+-11-+--+--120

e--t--f-+-+-f-+--+---1-+--125

3-3-3

WOH

WOH

740.0

735.0

730.0 SPT-6
BORING TERMINATED AT 25.5'

VERYSOF'froFiRiVI-;-BROWN,"MOiS'f TO-WE"r-;-SILfY
CLAY WITH OCCASIONAL CHERT AND GRAVEL
FRAGMENTS - RESIDUUM

25

20

15

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

E E L N-COUNT '" 0
'"P AND REMARKS G E

I 'I' ... FINES (%)'I' D
H E V E Y

SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N P :: ~ ~ • SPT (bpf).
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) E "''0

(g) 'I' ti ='E
~ l'l '" 10 20 30 40 50 60 70 80 90 100

TOPSOIL 0.3' 755.0

STIFF TO VERY STIFF, RED BROWN TO REDDISH 2-4-7
ORANGE, SLIGHTLY MOIST, CLAYEY SILT WITH
SAND - RESIDUUM

5 750.0 5-8-9 5

FIRMTO-STIFF, REoms'H-DRANGE TOYELwW,- - -
SLIGHTLY MOIST TO MOIST, SANDY CLAYEY SILT-
RESIDUUM

10 745.0 3-5-5 10

I

I
I
I

I

I

I

I
I

I

I
I
I
I
I

30 725.0 30

'"i;2
0

S
I-<

§ 35 720.0 35
p;i
el
ell
~:s
~
0

1
40 715.0 40...

on
~

is
'";g;
'"
5
'" 45 710.0

0 10 20 30 40 50 60 70 80 90 100

PROJECT: TVA Kingston Additional Geotech

MACTEC
PAGE I OF I

BORING NO.: MW-N

PROJ. NO.: 3043051064/0001

DRILLED: January 12,2006

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER

TIllS RECORD IS A REASONABLE INTERPRETATION OF
Driller: AkinsSUBSURFACE CONDIDONS AT TIlE EXPLORATION

LOCATION. SUBSURFACE CONDIDONS AT OTIffiR
Prepared By: JusticeLOCATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:~TRANsmONS BETWEEN STRATA MAYBE GRADUAL.I
I
I
I

TVA-00022613



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

E N..cOUNT 0 0 0
P AND REMARKS E L I
T G E D T ... FINES (%)

E V Y
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N

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

N E '00-0

(g) T 1n t:: "E
...,..... N M 10 20 30 40 50 60 70 80 90 100

STIFF TO VERY ST[FF, RED BROWN TO REDDISH 792.0

ORANGE, SLIGHTLY MOIST, CLAYEY SILT- 3-5-6
RESIDUUM

I
I
I

1--HIt+---jf-+--+--t-+--+-+--l153-8-7777.0

5 787.0 5-9-[0 5

STiFF;-REDDiSHORANGEANDREDiSiSHYELiJ:iw,--
SLIGHTLY MOIST, FAT CLAY WITH CHERT
FRAGMENTS - RESIDUUM

10 782.0 4-6-7 10

15

20 HAR6:-WHITECHERTFRAGMENTS :-REsIDUDir-- 772.0 6-20-]3 20
STiFF:BR'OWN toyELwW BROWN"';"SLrGHTI:V - --
MOIST TO MOIST, FAT CLAY WITH A FEW CHERT
FRAGMENTS AND BLACK MANGANESE STAINING-
RESIDUUM

25 767.0 8-6-5 25

30 762.0 6-6-7 30

\0
VERY-:HAR5,BROWNisH GRAY, DRY,15OLOMITE - -

~ FRAGMENTS WITH SAND - RESIDUUM
~
f-<

5-50/0.4i01 35 757.0 5
" AUGER REFUSAL AT 35.0'
IIi BEGAN HQ CORING AT 35.0' 8-100!I SLIGHTLY TO MODERATELY WEATHERED,

:s CLOSELY JOINTED, FINE GRAINED, GRAY TO DARK
GRAY, HARD SILICEOUS DOLOMITE. SEVERAL

~ JOINTS SETS OBSERVED, SOME OF WInCH GIVE THE
40 CORE AN APPEARANCE OF IDGHLY FRACTURED 752.0 40°1 ~~~~__________________ J

....
'" VERY SLIGHTLY WEATHERED, FINE GRAINED, RC-2 54-80
8 LIGHT GRAY, HARD TO VERY HARD, DOLOMITE.
a OPEN JOINT SETS DISAPPEAR, A FEW BEDDING

* PLANE FRACTURES OBSERVED. BEDDING IS AT AN
'" APPARENT DIP OF 30°.
...:l
0
'" 45 747.0 0 10 20 30 40 50 60 70 80 90 100

I
I
I
I
I
I

I
I

I
I

I
I

PROJECT: TVA Kingston Additional Geotech

MACTEC
PAGE 1 OF 2

BORING NO.: MW-P

PROJ. NO.: 3043051064/0001

DRILLED: July 12, 2006

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

TInS RECORD IS AREASONABLE INTERPRETATION OF
Driller: AkinsSUBSURFACE CONDITIONS ATTIffi EXPLORATION

LOCATION. SUBSURFACE CONDITIONS AT OTIffiR
Prepared By: JusticeLOCATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:.xbJTRANSITIONS BElWEEN STRATA MAYBE GRADUAL.I
I
I
I

TVA-00022614



PAGE 2 OF 2

BORING NO.: MW-P

o 10 20 30 40 50 60 70 80 90 100

MACTEC
PROJ. NO.: 3043051064/0001

PROJECT: TVA Kingston Additional Geotech

DRILLED: July 12,2006

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

THIS RECORD IS A REASONABLE INTERPRETATION OF
Driller: AkinsSUBSURFACE CONDmONS AT THE EXPLORATION

LOCATION. SUBSURFACE CONDITIONS AT OTIlER
Prepared By: JusticeLOCATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE.
Checked By:~IJ.J..TRANSITIONS BE1WEEN STRATA MAY BE GRADUAL

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

P AND REMARKS E L I N-COUNT

T G E D T ... FINES(%)

H E V E Y
SEE KEY SYMBOL SHEET FOR EXPLANATION or N N P \o~eo • SPT(bpt)

SYMBOLS AND ABBREVIATIONS BELOW. D (ft) E _'0'0

- ~~
T '" c: .... 10 20 30 40 50 60 70 80 90 100

747.0 - N '"
VERY SLIGHTLY WEATHERED, FINE GRAINED,

!
LIGHT GRAY, HARD TO VERY HARD, DOLOMITE. L
OPEN JOINT SETS DISAPPEAR, A FEW BEDDING ::::=:=:
PLANE FRACTURES OBSERVED. BEDDING IS AT AN

I
RC-3 100-100

APPARENT DIP OF 30°

I- 50 - 501 742

.

0

-

f=::::=:=:
I- 55 - ~

737.0 - 55
RC-4 98-98

I- 60 - r- 732.0- 60
CORING TERMINATED 60S

I- 65 - 1-727.0- 65

I- 70 - t-722.0- 70

I- 75 - t-717.0- 75

I- 80 - t-712.0- 80

r

- 85 - 1-707.0 - 85
r

I- 90 702.0

I
I
I
I
I

I
I

I

I
I

I
I
I
I

I
I

I

I
I

TVA-00022615



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

1 T • FINES(%)T E V
D Y

H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N
E P e Co to • SPT (bpf)N ""'"0

f- (g)
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E ~ r:: "E

~ N '" 10 20 30 40 50 60 70 80 90 100
VERY STIFF, RED BROWN, SLIGHTLY MOIST, SILTY 756.0

SPT·I ICLAY WITH GRAVEL· FILL 4-9-7 1FIRM, RED, SLIGHTLY MOIST, CLAY· RESIDUUM

f- 5 - 751.0 - SPT.21 '4-3-4 5

I-S'TIFF;-REb-:SLIGHTLV M'OfsT, cLAY: RESiDuuM' --

f- 10 - 746.0- SPT-31 4-7-7 10

UD-I 2,0-2,0

f- 15 - 741.0 - SPT-4 4-6-7 15
BORING TERMINATED AT 15.5'

f- 20 - -736.0- 20

f- 25 - -731.0- 25

- 30 - 1-726.0- 30

- 35 - f-721.0 - 35

[

'- 40 - 1-716,O~ 40
[

'--- 45 711.0I

I
I

I

I
I

I
I
I

I
I

I

I
I

I

MACTEC

I
I
I
I

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

TInS RECORD IS A REASONABLE INTERPREIAIWN OF
Driller: MarshallSUBSURFACE CONDITIONS AT THE EXPLORATION

LOCATION, SUBSURFACE CONDITIONS AT OTHER
Prepared By: M.O.LOCATIONS AND AT OTHER TIMES MAY DIFFER

INTERFACES BEWEEN STRATA ARE APPROXIMATE,
Checked By: .Jl4JTRANSITIONS BETWEEN STRATA MAY BE GRADUAL

PROJECT: TVA Kingston

DRILLED: November 18, 2005

PROJ. NO.: 3043051064/0001

BORING NO.: K-l

PAGE 1 OF 1

TVA-00022616



o 10 20 30 40 50 60 70 80 90 100

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

G E T ... FINES(%)T E V
D Y

H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N
E P \o~~ • SPT (bpI)

SYMBOLS AND ABBREVIATIONS BELOW. D (ft)
N E _"0"0

- (~) T '" <: ...-<'1<"> 10 20 30 40 50 60 70 80 90 100
r-.TOPSOIL 10.3') 755.0-

~IFIRM, RED, SLlGHTLY MOIST, SILTY CLAY - 3-3-4 ~RESIDUUM

-YERYsfiiF; RED TOORANGE,SUGHTLYMOiST,' --

1\SILTY CLAY WITH CHERT FRAGMENTS - RESIDUUM

- 5 - 750.0- SPT-21 5-7-10 5
"I

-YERYSTIFF,ORANG'ETOTANMom'ED-;-SLIGHTLY-
MOIST, SILTY CLAY - RESIDUUM

- 10 - 745.0 - SPT-31 8-11-13 10

- YERYSTIFF, RED ToORANGE TO-BROwN' MOTILED:- UD-l 1.8-2.0
SLIGHTLY MOIST, CLAYEY SILT WITH WEATHERED

1CHERT FRAGMENTS AND SOME SAND LAYERS-

- 15 - RESIDUUM 740.0 - SPT-4 7-7-9 15
BORING TERMINATED AT 15.5'

- 20 - 1-735.0 - 20

- 25 - 1-730.0 - 25

- 30 - -725.0- 30

'- 35 - -720.0- 35

I

'1- 40 - -715.0- 40
I

'- 45 710.0I
I

I
I

I
I

I
I

I

I

I

I

I

I

I

MACTEC

I
I
I
I

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: MarshallSUBSURFACE CONDITIONS AT THE EXPLORATION

LOCATION. SUBSURFACE CONDITIONS AT OTHER
Prepared By: M.O.LOCATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By: JdMTRANSITIONS BElWEEN STRATA MAY BE GRADUAL.

PROJECT: TVA Kingston

DRILLED: November 23, 2005

PROJ. NO.: 3043051064/0001

BORING NO.: K-2

PAGE 1 OF 1

TVA-00022617



PAGE 1 OF 1

BORING NO.: K-3

o 10 20 30 40 50 60 70 80 90 100

MACTEC
PROJ. NO.: 3043051064/0001

DRILLED: November 15,2005

PROJECT: TVA Kingston

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: MarshallSUBSURFACECONDrTIONSATTHEEXPLORATION

LOCATION. SUBSURFACE CONDITIONS AT OTHER
Prepared By: M.O.LOCATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE.
Checked By: JlJ.JTRANSITIONS BElWEEN STRATA MAY BE GRADUAL.

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

E E L N-COUNT Q!I 0 Q!I
P AND REMARKS G E

I T A FINBS(%)T
E V

D Y
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N

E P eo~~ • SPT (bpf)N
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E .... -0-0

(ft) ~ c ~

10 20 30 40 50 60 10 80 90 100-Nt<l
- 0 ,TOPSOIL 0.2' /

192.0-- ISTIFF, REDDISH TO ORANGE, SLIGHTLY MOIST, SPT-I 5-5-9 \\~LL~~~@~@~~__________ ~

HARD, REDDISH ORANGE TO TAN MOTTLED, DRY

1\TO SLIGHTLY MOIST, SILTY CLAY WITH CHERT
FRAGMENTS - RESIDUUM

I- 5 - 181.0- SPT-2I 1-11-23 \. 5T

- STiFCREDAND"""'BROWN,DRYTosiJdHTLY MOIST, - 1/
SILTY CLAY WITH CHERT FRAGMENTS - RESIDUUM

I /
I- 10 - 182.0- SPT-3 6-6-8 10

- VERYSTIFF, REDrnSH BROWN-MOmED, §1iGH1iY-
MOIST CLAYEY SILT WITH CHERT FRAGMENTS-
RESIDUUM II- 15 - 111.0- SPT-4 6-7-10 15
BOR\)'lG TERMINATED AT 15.5'

I- 20 - -112.0- 20

I- 25 - 1-767.0- 25

I- 30 ~ -762.0- 30

- 35 - -757.0- 35

I

'- 40 - -752.0- 40
I

- 45 747.0

I
I

I
I

I
I

I

I

I

I

I

I

I
I

I

I

I
I

I

TVA-00022618
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BORING NO.: K-4

o 10 20 30 40 50 60 70 80 90 100

MACTEC
PROJ. NO.: 3043051064/0001

DRILLED: November 22,2005

PROJECT: TVA Kingston

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

lHIS RECORD IS A REASONABLE INTERPRETATION OF
Driller: MarshallSUBSURFACE CONDITIONS AT TIlE EXPLORATlOI\

LOCATION. SUBSURFACE CONDITIONS AT OTHER
Prepared By: M.O.LOCATIONS AND AT OTIlER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By: JIJ,lTRANSITIONS BE1WEEN STRATA MAY BE GRADUAL.

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

E L N-COllNT '" 0 '"P AND REMARKS G E
I T ... FINES(%)T

E V
D Y

H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N
E P ~(o.~ • SPT (bpf)N

f- (g)
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E t;""2'E

- N ~ 10 20 30 40 50 60 70 80 90 100
TOPSOIL 0.4' 750.0 SPT-IlFIRM, BROWN, MOIST, SILTY CLAY - RESIDUUM 3-2-3

~\- STIF(RED-;-ORANGE-;-TANMorrlfI5', 'MOIST,SILTY-
CLAY WITH MANGANESE - RESIDUUM

f- 5 - 745.0- SPT-2 4-5-7 5

f- VERYSTIFF, ORANGE, SLiGHTLYMOIS'(SAN!5ySU;[
- RESIDUUM

f- IO - 740.0 - SPT-31 6-7-9 10

1/
- COOSE, TAN,VERY WET, SILTYSAND-:- RESIDUUM- UD-I 1.7-2.0

- 15 - 5l. 735.0- SPT-4 2-2-3
j

15-
BORING TERMINATED AT 15.5'

- 20 - -730.0- 20

- 25 - -725.0- 25

f- 30 - ~720.0- 30

f- 35 - -715.0- 35

I

'f- 40 - -710.0"- 40
I

- 45 705.0

I
I
I
I
I
I
I
I

I
I

I

I

I

I

I

I

I

I

I

TVA-00022619
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BORING NO.: K-5

o 10 20 30 40 50 60 70 80 90 100

MACTEC
PROJ. NO.: 3043051064/0001

DRILLED: November 23,2005

PROJECT: TVA Kingston

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

THIS RECORD IS A REASONABLE INTERPRETATION OF
Driller: MarshallSUBSURFACE CONDITIONS ATTHE EXPLORATION

LOCATION. SUBSURFACE CONDITIONS AT OTHER
Prepared By: M.O.LOCATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFACESBEWEEN STRATA ARE APPROXIMATE. Checked By:,/JM.TRANSITIONS BE1WEEN STRATA MAYDE GRADUAL.

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

E Ql 0 Ql
P AND REMARKS E L I N-COUNT

T G E D T • FINES (%)

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

SYMBOLS AND ABBREVIATIONS BELOW. D (ft)
N E _'0'0

f--- <g) T '" <:: .... 10 20 30 40 60 70 80 90 100
752.0-

-NM 50
TOPSOIL10.6')
FIRM, ORANGE TO BROWN, MOIST, SILTY CLAY· SPT-I 2-2-3

~\RESIDUUM
f------------------- ______

VERY STIFF, ORANGE TO BROWN, SLIGHTLY MOIST,

1\SILTY CLAY - RESIDUUM

f--- 5 - 747,0- SPT-2 6-9-11 5

I-YERYSTIFF, BROWNTORED, SLiGHTLYMOIST;---
SILTY CLAY WITH CHERT FRAGMENTS· RESIDInJM

f--- 10 - 742.0- SPT-3 10-11-13 10

f-------------------- ____~

VSTIFF, BROWN TO RED MOTTLED, SLIGHTLY MOIST, UD-I 1.5-2.0
CLAYEY SILT WITH CHERT FRAGMENTS AND
MANGANESE STAINING - RESIDUUM

r- IS - 737.0- SPT-4 7-5-6 15
BORING TERMINATED AT 15.5'

- 20 - 1-732.0 - 20

f--- 25 - 1-727.0- 25

f--- 30 - 1-722.0 - 30

f--- 35 - 1-717.0 - 35

[

'- 40 - -712.0- 40
[

f--- 45 707.0

I
I
I
I
I
I
I

I

I

I

I

I

I

I

I
I
I

I
I

TVA-00022620
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BORING NO.: K-6

o 10 20 30 40 50 60 70 80 90 100

MACTEC
PROJ. NO.: 3043051064/0001

DRILLED: November 15, 2005

PROJECT: TVA Kingston

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: MarshallSUBSURFACE CONDmONS AT THE EXPLORATION

LOCATION. SUBSURFACE CONDmONS AT OTHER
Prepared By: M.O.LOCATIONS AND AT OTHER TIMES MAY DlPFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By: JIJ.,lTRANsmONS BElWEEN STRATA MAY BE GRADUAL

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

E E L N-eOUNT (/') 0 (/')
p AND REMARKS G E

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

D Y
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N

E p \0 ~.~ • SPT (bpf)N

r- eg) SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E t:;"g--e
-N'" 10 20 30 40 50 60 70 80 90 100

",TOPSOIL 10.2') /"
766.0- -

IFIRM, DARK BROWN, SLIGHTLY MOIST, SILTY eLAY SPT-I 3-3-3 ,
WITH ROOTS - RESIDUUM

hTERYSTIFF, RE5,DRYTOsDGHTI.,Y ii1dfsT, SiLTY -

\CLAY - RESIDUUM

I- 5 - 761.0 - SPT-2I 5-8-10 5

I-VERYSTIFF, RED,SLTGHTTY-MOiST~Sn::fYCLAY---
RESImnJM

- 10 - 756.0- SPT-3I 7-9-11 10

1-.----------------------VERY STIFF, RED, SLIGHTLY MOIST, CLAYEY SILT
WITH CHERT FRAGMENTS - RESIDUUM

r- 15 - 751.0 - SPT-4I 8-10-12 15
BORING TERMINATED AT 15.5'

r- 20 - -746.0- 20

I- 25 - -741.0- 25

I- 30 - -736.0- 30

I- 35 - -731.0 - 35

I

'1- 40 - -726.0- 40
I

- 45 721.0

I
I

I
I
I
I
I
I

I
I

I

I

I

I

I

I

I
I
I

TVA-00022621



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 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 fD~eo • SPT (bpf)

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

- N <'l IO 20 30 40 50 60 70 80 90 100

r-{~OiR{f~:-SLiGHTLY iVfOfsT"TO"MOiS'f,SILT'Y ---

767.0-- ISPT-] 3-3-3 ,
CLAY - RESIDUUM

I- 5- 762.0- SPT-2I 3-2-3 5

l-S'fiFJlTOVERYSTIFF,REDbThif6R.ANGE,"MOIST,-- \SILTY CLAY- RESIDUUM

'- 10 - 757.0- IO

SPT-3I 3-5-6

\
I- 15 - 752.0- SPT-4 I 9-9-9 15

BORING TERMINATED AT 15.5'

-

I- 20 - -747.0- 20

I- 25 - -742.0- 25

- 30 - -737.0- 30

- 35 - -732.0- . 35

[

'1- 40 - -727.0- 40
[

..... 45 722.0I
I
I
I

I
I

I
I
I

I

I
I

I

I
I

MACTEC

I
I
I
I

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: MarshallSUBSURFACE CONDITIONS AT THE EXPLORATION

LOCATION. SUBSURFACE CONDITIONS AT OTHER
Prepared By: M.O.LOCATIONS AND AT OTIIER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By: JJJ.JTRANSITIONS BElWEEN STRATA MAY DE GRADUAL.

PROJECT: TVA Kingston

DRILLED: November 22, 2005

PROJ. NO.: 3043051064/0001

BORING NO.: K-7

PAGE 1 OF 1

TVA-00022622
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BORING NO.: K-8

o 10 20 30 40 50 60 70 80 90 100

MACTEC

DRILLED: November 22, 2005

PROJ. NO.: 3043051064/0001

PROJECT: TVA Kingston

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

TIllS RECORD IS AREASONABLE INTERPRIITATION OF
Driller: MarshallSUBSURFACE CONDmONS AT THE EXPLORATION

LOCATION. SUBSURFACE CONDmONS AT OTHER Prepared By: M.O.LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By: wbJJTRANsmONS BE1WEEN STRATA MAY BE GRADUAL.

D SOIL CLASSIFICATION L E SAMPLES PL(%) NM(%) LL(%)
E E L N-COUNT Q') 0 Q')
P AND REMARKS G E

I T .... FlNES(%)T E V
D Y

H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N
E P eo \0 \0. • SPT (bpi)N

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

- N.., 10 20 30 40 50 60 70 80 90 100
TOPSOIL (0.8') 764.0

FIRM, RED,MOIST, SILTY CLAY - RESIDUUM SPT-I 3-2-3

~\
- S'fiFF:-ORANGETO"TANMOT'i:'LED, SUGH'r'[Y-MOisT:-

SILTY CLAY WITH WEATHERED CHERT FRAGMENTS-
RESIDUUM I\..- 5 - 759.0- SPT-2 3-8-6

\
5

-VERVSTrFF, ORANGE, SLiGHTLYMOisTTO"MOIST-,--
SILTY CLAY WITH CHERT FRAGMENTS - RESIDUUM

- 10 - 754.0 - SPT-31 6-8-12 10

- §TiFn~ED-'-SIiGHTLy iViOfST, CLAYWITH CHERT-- jFRAGMENTS AND MANGANESE LAYERS -
RESIDUUM

- 15 - 749.0- SPT-4 4-5-9 15
BORING TERMINATED AT 15.5'

- 20 - -744.0- 20

- 25 - """"739.0 - 25

I- 30 - -734.0- 30

I- 35 - -729.0- 35

J

. f- 40 - -724.0- 40
J

..,

..... 45 719.0

I
I
I
I
I
I
I
I
I
I
I
I
I

I
I

I
I

I
I

TVA-00022623
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BORING NO.: K-9

o 10 20 30 40 50 60 70 80 90 100

MACTEC
PROJ. NO.: 3043051064/0001

PROJECT: TVA Kingston

DRILLED: November 18, 2005

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

TIDS RECORD IS AREASONABLE INTERPRETATION OF
Driller: WarrenSUBSURFACE CONDITIONS AT THE EXPLORATION

LOCATION. SUBSURFACE CONDITIONS AT OTHER
Prepared By: M.O.LOCATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:,{UTRANSITIONS DElWEEN STRATA MAY BE GRADUAL.

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

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

I T '" FINES(%)T E V
D Y

H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N
E P \o~eo • SPT (bpI)N

(ft) SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E 1;;~~
- N «l 10 20 30 40 50 60 70 80 90 100

- 0 ""\.TOPSOIL 0.2' 756.0-

~FIRM, RED, SLIGHTLY MOIST, SILTY CLAY WITH 3-34
~ROOTS - RESIDUUM

- STIFF:-RED~SnGHTLY iVi61sT, SILTYCLAY":" - - --
RESIDUUM

- 5 - 751.0 - SPT-2 5-6-8 5

-STIFF:-REDDisHCfRANGETO-TAN,"SLIGHTLYMOrST,-
SILTY CLAY - RESIDUUM

-10- 746.0 - SPT-3 5-6-5 10

- sriFCREDDisHClRANGETOTAN'-)vIOIST,cf..1\'r -- UD-I 1.6-2.0
WITH WEATHERED CHERT FRAGMENTS· RESIDUUM

- IS - 741.0 - SPT4 3-3-6 15
BORING TERMINATED AT 15.5'

,- 20 - 1-736.0 - 20

- 25 - 1-731.0- 25

I- 30 - 1-726.0 - 30

I- 35 - 1-721.0- 35

I

-I- 40- 1-716.0- 40
I

- 45 711.0

I
I

I
I

I
I
I
I

I
I

I
I

I

I

I
I

I

I
I

TVA-00022624
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BORING NO.: K-lO

o )0 20 30 40 50 60 70 80 90 100

MACTEC
PROJ. NO.: 3043051064/0001

DRILLED: November 22, 2005

PROJECT: TVA Kingston

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: MarshallSUBSURFACE CONDITIONS AT THE EXPLORATION

LOCATION. SUBSURFACE CONDITIONS AT OTHER
Prepared By: M.O.LOCATIONS AND AT OTIIER TIMES MAY DIFFER.

INfERFACESBEWEEN STRATA ARE APPROXIMATE.
Checked By: --J:MTRANSITIONS BE1WEEN STRATA MAYBE GRADUAL

D SOIL CLASSIFICATION L E SAMPLES PL~%) NM(%) LL(%)
E E L N-COUNT 0 '"P AND REMARKS G E

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

D Y
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N

E P .
;" • SPT (bpf)N \0 '"SYMBOLS AND ABBREVIATIONS BEWW. D (ft) E El

'"0 'E
I- cg) T '"N '" )0 20 30 40 50 60 70 80 90 100

...TOPSOIL 0.2' 756.0 - I----I\~ERY STIFF, REDDISH ORANGE, SLIGHTLY MOIST, ~~r.W]~ SPT-I 5-11-12 IrSILTY CLAY WITH GRAVEL - FILL
STIFF, REDDISH ORANGE, SLIGHTLY MOIST, CLAY-
RESIDUUM

/I- 5 - 751:0 - SPT-2 6-7-7 5

I-VERYSTIFF, REDDfsH ORANGETO TAN MOmED:- - \
MOIST, SILTY CLAY- RESIDUUM

f- 10 - 746.0- SPT-3 I 6-9-11 10

UD-) 1.7-2.0

- 15 - 741.0 - SPT-4 6-8-8 .L 15
BORlNG TERMINATED AT 15.5'

- 20 - -736.0- 20

- 25 - -731.0- 25

- 30 - -726.0- 30

- 35 - -721.0- 35

I

. '- 40 - -716.0- 40
I

'- 45 711.0

I

I
I

I

I
I

I

I
I

I

I

I

I

I

I

I
I

I

I

TVA-00022625
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BORING NO.: K-I1

o [0 20 30 40 50 60 70 80 90 100

MACTEC
PROJ. NO.: 3043051064/0001

DRILLED: November 30,2005

PROJECT: TVA Kingston

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

THIS RECORD IS A REASONABLE INTERPRETATION OF
Driller: WarrenSUBSURFACECONDl110NSATTHEEXPLORATION

LOCATION. SUBSURFACE CONDl110NS AT OTHER
Prepared By: JusticeLOCATIONS AND AT OTIIER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By: '>iIJJTRANsmONS BE1WEEN STRATA MAY BE GRADUAL

D SOIL CLASSIFICATION L E SAMPLES PL(%) NM(%) LL(%)
E N-COUNT flI 0 flI
P AND REMARKS E L [

T G E D T ... FINES(%)

H E V E Y
.SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N P \o~~ • SPT (bpt)

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

- N '"
[0 20 30 40 50 60 70 80 90 100

TOPSOIL 0.5' 749.5 - c---

IFIRM, DARK BROWN, SILT WITH FINE ROOTS - SPT-! 4-2-3

\RESIDUUM I POSSIBLE ALLUVIUM

- S'TiFF;-REDBROWN, sLmifTLYMOfsTJ;iLTYCLAY-
WITH SAND - RESIDUUM

l- S - 744.5 - SPT-2 4-6-4 5

f- S'TIFF;-REbBROWN, SUCiifTLY-MOISTTOMOfST-;---
SILTY CLAY- RESIDUUM

f- 10 - 739.5 - SPT-31 5-8-7 10

'- VERYSTIFF, iSiRKBROWN ANDBROvm:-SANDY- - UD-I 1.45-2.0
CLAY - RESIDUUM

I- 15 - 734.5 - SPT-4 7-8-9 15
BORINGTERMlNATEDAT 15.5'

f- 20 - 1-729.5 - 20

- 25 - 1-724.5 - 25

I- 30 - 1-719.5- 30

I- 35 - f-714.5- 35

J

'- 40 - 1-709.5- 40
[

- 45 704.5

I
I
I
I

I
I

I
I

I
I

I

I

I

I

I
I

I

I
I

TVA-00022626
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BORING NO.: K-12

o 10 20 30 40 50 60 70 80 90 100

MACTEC
PROJ. NO.: 3043051064/0001

DRILLED: November 18,2005

PROJECT: TVA Kingston

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

TIllS RECORD IS AREASONABLE INTERPRETATION OF
Driller: WarrenSUBSURFACE CONDmONS AT THE EXPLORATION

LOCATION. SUBSURFACE CONDmONS AT OTI-IER
Prepared By: M.O.LOCATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE.
Checked By: JI'- JTRANsmONS BETWEEN STRATA MAY BE GRADUAL.

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

E 0
P AND REMARKS E L I N-COUNT

T G E D T ... FINES(%)

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

SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E _-0-0

I- (g) '" '" ... 10 20 30 40 50 60 70 80 90 100
762.0-

~N'"

TOPSOIL 0.5
FIRM TO STIFF, RED, SLIGHTLY MOIST, SILTY CLAY - SPT-! 2-3-5 t!
RESIDUUM

-YERVSTIFF, RED,StTGHTLYMOiST-;-sIT:i'YCLAY--

1\WITH CHERT FRAGMENTS - RESIDUUM

I- 5 - 757.0- SPT-2 3-9-8 5

-VERYSTIFF, RED TOTANlviOTILEJ),SLiGHTLY- --
MOIST, SILTY CLAY WITH CHERT FRAGMENTS -
RESIDUUM

I- 10 - 752.0- SPT-3 5-9-9 10

- srrFCORANGETOTAN,"SLIGHTLY'MOisr,SiLTY-- UD-I 1.9-2.0 IICLAY - RESIDUUM

- 15 - 747.0- SPT-4 3-4-6 15
BORING TERMINATED AT 15.5'

- 20 - 1-742.0 - 20

- 25 - 1-737.0 - 25

c- 30 - 1-732.0 - 30

f- 35 - 1-727.0 - 35

J

'1- 40 - 1-722.0- 40
J

- 45 717.0

I
I

I
I

I
I

I
I
I
I

I
I

I

I

I
I

I

I
I

TVA-00022627
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BORING NO.: K-13

o 10 20 30 40 50 60 70 80 90 100

MACTEC

PROJECT: TVA Kingston

PROJ. NO.: 3043051064/0001

DRILLED: November 18,2005

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAJ\1MER.
NO GROUND WATER ENCOUNTERED AT TIME OF
EXPLORATION.

TInS RECORD IS A REASONABLE INTERPRETATION OF
Driller.: WarrenSUBSURFACE CONDITIONS AT TIlE EXPLORATION

LOCATION. SUBSURFACE CONDITIONS AT OTIlER
Prepared By: M.O.LOCATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By: >J'I.').'[TRANSITIONS BElWEEN STRATA MAY BE GRADUAL.

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

G E T ... FINES(%)'1' 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 "''"c:l

f- (g) '1' t;; c: "E
- N M 10 20 30 40 50 60 70 80 90 100

VERY STIFF, RED, DRY TO SLlGHLTY MOIST, CLAY 778.0

WITH CHERT FRAGMENTS· RESIDUUM SPT·l 10·9·10 4

f-VERVSTIFF, RED 'fuORANdE;DRVTOSLIGHTLY--
MOIST, SILTY CLAY WITH CHERT FRAGMENTS-
RESIDUUM

f- 5 - 773.0 - SPT-2 10-9-12 5

- STiFF~Eb:-sDGHTLY M'OfST, SICfYCLAYWffiI -- /CHERT FRAGMENTS - RESIDUUM

SPT-31f- 10 - 768.0- 4-6-5 10

-ST~~~O~~GRillGmLYMm~C~ITV- UD-l 1.5-2.0
SILT WITH CHERT FRAGMENTS - RESIDUUM

- IS - 763.0 - SPT-4 4-5-5 15
BORING TERMINATED AT 15.5'

- 20 - ,..-758.0 - 20

- 25 - -753.0- 25

f- 30 - -748.0- 30

f- 35 - f-743.0- 35

I

'1- 40 - -738.0- 40
I

- 45 733.0

I
I

I
I

I

I
I

I
I

I

I

I
I

I
I

I
I

I
I

TVA-00022628
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BORING NO.: K-14

o 10 20 30 40 50 60 70 80 90 100

MACTEC
PROJ. NO.: 3043051064/0001

PROJECT: TVA Kingston

DRILLED: November 22, 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: MarshallSUBSURFACECONDmONSATTHEEXPLORATION

LOCATION. SUBSURFACE CONDmONS AT OTHER
Prepared By: M.O.LOCATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:JA.JTRANsmONS BE'IWEEN STRATA MAY BE GRADUAL.

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 E Y

SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N P \o~&, • SPT(bpf)

- (n)
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E 1;)~"E

-N«> 10 20 30 40 50 60 70 80 90 100
TOPSOIL (0.8') 757.0--
STIFF TO VERY STIFF, RED, MOIST, SILTY CLAY- SPT-l 4-5-5
RESIDUUM

- 5 - 752.0- SPT-2 6-8-9 \
5

- 10 - 747.0 - SPT-3 6-10-11 10

e-YERYSTIFF, RED TOTAN:-SUGHTLYMoIST, CLAYEY UD-1 2.0-2.0
SILT WITH MANGANESE STAINING - RESIDUUM

f- IS - 742.0 - SPT-4 6-8-9 15
BORING TERMINATED AT 15.5'

e-20- f--737.0- 20

f- 25 - f--732.0 - 25

,
f- 30 - f--727.0 - 30

f- 35 - f--722.0 - 35

I

. f- 40 - f-717.0- 40
I

f- 45 712.0

I
I

I
I

I
I

I

I

I
I

I

I
I

I

I

I

I

I

I

TVA-00022629
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BORING NO.: K-15

o 10 20 30 40 50 60 70 80 90 100

MACTEC
PROJ. NO.: 3043051064/0001

DRILLED: November 22,2005

PROJECT: TVA Kingston

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: MarshallSUBSURFACE CONDmONS AT TIlE EXPLORATION

LOCATION. SUBSURFACE CONDmONS AT OTIIER
Prepared By: M.O.LOCATIONS AND AT OTIlER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By:;/AJlTRANsmONS BElWEEN STRATA MAY BE GRADUAL.

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

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

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

SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N P \o~Co • SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E ~"O"O

f- (g) '" e M 10 20 30 40 50 60 70 80 90 100
775.0- - N '"

TOPSOIL 0.5'
STIFF, RED, SLIGHTLY MOIST, SILTY CLAY WITH SPT-I 6-6-7 ,
CHERT FRAGMENTS - RESIDUUM

-HARo-;-R:EJ), DRY,SILTVCLAYANDGRAY DOLOMITE !\FRAGMENTS - RESIDUUM

I- 5 - 770.0- SPT-2 14-26-14
!\

5
""-..

'"~
"'"~-VERYI·iXRD,GRAY,DoLOMTTEFRAGMEN1'S:- - --

~f- IO - RESIDUUM 765.0- SPT-3 14-7-50/.5 10

AUGER REFUSAL AT J 1.0'

f- 15 - 1-760.0- IS

- 20 - 1-755.0 - 20

r

- 25 - 1-750.0 - 25

- 30 - 1-745.0 - 30

- 35 - 1-740.0- 35

I

'- 40 - 1-735.0 - 40
[

...... 45 730.0

I
I
I
I
I
I

I

I

I
I

I

I

I
I

I

I

I

I

TVA-00022630
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BORING NO.: K-15A

o 10 20 30 40 50 60 70 80 90 100

MACTEC
PROJ. NO.: 3043051064/0001

DRILLED: November 22, 2005

PROJECT: TVA Kingston

REMARKS: NO GROUND WATER ENCOUNTERED AT TIME OF
EXPLORATION.

TIllS RECORD IS A REASONABLE INfERPRETATION OF
Driller: MarshallSUBSURFACE CONDmONS AT 1HE EXPLORATION

LOCATION. SUBSURFACECONDmONSATOTHER
Prepared By: M.O.LOCATIONS ANDATOTIIER TIMES MAY DIFFER.

INfERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By: JlAJlTRANsmONS BElWEEN STRATA MAY BE GRADUAL.

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

T G E D T .... FINES(%)

H E V E Y
SEE KEY SYMBOL SHEET FOR EXPLANATION OF N P =rofo • SPT (bpi)

SYMBOLS AND ABBREVIATIONS BELOW. D (ft)
N E '0.",

f- (g) T t1 I:: "E.
~N'" 10 20 30 40 50 60 70 80 90 100

AUGERED FROM GROUND SURFACE TO 8.0' 775.0

f- 5 - f-770.0- 5

m~

~ •UD-1 0.6-0.8

f-IO- 0·f-765.0- 10

UD-2• 0.6-1.0AUGER REFUSAL AT 13.0'

- 15 - 1-760.0- 15

- 20 - 1-755.0 - 20

- 25 - 1-750.0 - 25

- 30 - 1-745.0- 30

- 35 - 1-740.0- 35

I

'1- 40 - 1-735.0- 40
1

'- 45 730.0

I
I

I
I

I
I
I

I

I

I

I

I

I
I

I

I

I

I

I

TVA-00022631
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BORING NO.: K-16

o 10 20 30 40 50 60 70 80 90 100

MACTEC

DRILLED: November 16,2005

PROJ. NO.: 3043051064/0001

PROJECT: TVA Kingston

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: MarshallSUBSURFACE CONDmONS AT TIlE EXPLORATION

LOCATION. SUBSURFACE CONDmONS AT OTHER
Prepared By: M,.O.LOCATIONS AND AT OTIlER TIMES MAY DIFFER.

lNfERFACES BEWEEN STRATAARE APPROXIMATE. Checked By: JlJJ.JTRANSITIONS BE1WEBN STRATA MAY BE GRADUAL.

0 SOIL CLASSIFICATION L E SAMPLES PL(%) NM(%) LL(%)
E E L N-COUNT 0 0 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 \0 ::0 ;V • SIT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E _'"0 'E

I- (g) '" <::
- N (") IO 20 30 40 50 60 70 80 90 100

'-TOPSOIL O. I5' r 781.0-

~STIFF, RED TO BROWN, SLIGHTLY MOIST, SILTY 3-6-4 •"I Q.L6.Y_W.D1:! R9QTd :.....R...§S1P!J.lJ.!YL _______ ..J
STIFF, RED, SLIGHTLY MOIST, SILTY CLAY WITH
CHERT FRAGMENTS· RESIDUUM

- 5 - 776.0 - SPT-2 I 4-6-8 1 5i

-fuffTO%fi~F.~D,~mmLYMm~~---
CLAYIZY SILT WITH CHERT FRAGMENTS AND
MANGANESE - RESIDUUM I

I-
- 10 - 771.0- SPT-3 5·8-1 I 10

- 15 - 766.0- SPT-4 I 5-6-8 1 15
BORlNG TERMINATED AT 15.5'

~ 20 - 1-761.0 - 20

I-- 25- 1-756.0 - 25

I- 30 - 1-751.0 - 30

- 35- 1-746.0- 35

I

'- 40 - 1-741.0 - 40
I

- 45 736.0

I
I
I
I
I
I
I
I
I

I
I

I
I
I
I
I

I
I

I

TVA-00022632
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BORING NO.: K-17

o 10 20 30 40 50 60 70 80 90 100

MACTEC
PROJ. NO.: 3043051064/0001

DRILLED: November 16,2005

PROJECT: TVA Kingston

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

THIS RECORD IS A REASONABLE INTERPRETATION OF
Driller: MarshallSUBSURFACECONnmONS AT THE EXPLORATION

LOCATION. SUBSURFACE CONDmONS AT OTHER
Prepared By: M.O.LOCATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By: ,[A.J.TRANsmONS BE1WEEN STRATA MAY BE GRADUAL

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

E Ql 0
P AND REMARKS E L I N-COUNT

G E T ... FINES (%)T E V
D Y

H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N
E P {o toto • SPT(bpt)N

SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E 1;; "<:l"<:l

- (g) '" .... 10 20 30 40 50 60 70 80 90 100
787.0- l'l '"

STIFF, REDDISH BROWN TO BROWN, SLIGHTLY
MOIST, SILTY CLAY WITH ROOTS AND CHERT SPT-I 3-4-8

~
FRAGMENTS - RESIDUUM

~----------------------VERY STIFF, RED TO ORANGE, DRY TO SLIGHTLY
MOIST, CLAY TO SILTY CLAY WITH A WEATHERED
CHERT LAYER AT 5.2' - RESIDUUM

~ 5 - 782.0- SPT-2 6-7-10 5

~----------------------VERY STIFF, RED TO ORANGE, DRY TO SLIGHTLY
MOIST, CLAY WITH CHERT FRAGMENTS - RESIDUUM

- 10 - 777.0- SPT-3 7-8-13 10

~----------------------VERY STIFF, RED ro ORANGE, SLIGHTLY MOIST,
CLAYEY SILT WITH CHERT FRAGMENTS - RESIDUUM

~ 15 - 772.0 - SPT-4 6-9-12 15
BORING TERMINATED AT 15.5'

~ 20 - ~767.0- 20

~ 25 - ~762.0- 25

I- 30 - 1-757.0 - 30

~ 35 - ~752.0- 35

I

'1- 40 - -747.0- 40
I

l- 45 742.0

I
I
I
I
I
I
I
I
I
I
I

I
I
I
I

I
I

I

I

TVA-00022633
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BORING NO.: K-18

o 10 20 30 40 50 60 70 80 90 100

MACTEC
PROJ. NO.: 3043051064/0001

PROJECT: TVA Kingston

DRILLED: November 16,2005

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

THIS RECORD IS AREASONABLE INTERPRETATION OF
Driller: MarshallSUBSURFACE CONDTnONS AT THE EXPLORATION

LOCATION. SUBSURFACE CONDITIONS AT OTHER
Prepared By: M.O.LOCATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFACES BEWEEN STRATA ARE APPROXIMATE. Checked By: Jil)..lTRANsmONS BElWEEN STRATA MAY BE GRADUAL.

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 EXPLANATION OF N N P \0 eo eo • SPT (bpi)
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) E ..,"0"0

f-- (g) T ~ r:: ....
-<'1M 10 20 30 40 50 60 70 80 90 100

HARD, RED TO BROWN, DRY, SILTY CLAY WITH 785.0

"\GRAVEL - FILL SPT-I 10-18-14 •HARD, RED, DRY TO SLIGHTLY MOIST, CLAY - 1/RESIDUUM
STIfffuvffiY~~~rnD~oAAN~~IT~nY-

MOIST, CLAY WITH CHERT FRAGMENTS - RESIDUUM /
f- 5 - 780.0- SPT-2 3-4-5 5

-

\
f- 10 - 775.0 - SPT-31 5-6-9 10

-FfRM;REDDISHORANGE,tvIOlsy;CtAYEY SiLT:---
I

RESIDUUM

- IS - 770.0- SPT-4 5-3-5 15

~l
SPT-5 3-2-3

BORING TERMINATED AT 17.0'

- 20 - ,-765.0- 20

- 25 - -760.0- 25

- 30 - -755.0- 30

- 35 - 1-750.0- 35

I

.f-- 40 - 1-745.0- 40
I

I- 45 740.0

I
I
I
I
I

I
I

I

I
I

I
I
I

I
I

I

I

I

I

TVA-00022634
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I

Proposed Gypsum DisposalArea, TVA Kingston Fossil Plant
MACTECProject 3043051064.01

APPENDIXC

MONITORING WELL INSTALLATION LOGS

February 24, 2006

TVA-00022635



OVERBURDEN MONITORING WELL INSTALLATION RECORD

--------LOCKABLE PLASTIC/
RUBBER PLUG

MACTEC

..,.;.:..t~~~~-- No.1 SAND FILTER

fS6~@~~~?/-- SOIL CUTTING BACKFILL

~~~~!.....-- RESIDUUM·

VA""M~~~~--BENTONITE ANNULAR SEAL

DRILLED BY G~,A_K_'L_'NS ----

RISER/SCREEN

MATERIAL S_C_H_E_D_U_LE'-4_0_P_l/i_C _

DIAMErER 2_,_O" _

SLOTSIZE_---'" O,_O_lO~" --

JOB NUMBER 3_04_3_0_51_0_6_4_,O_1 _

INSTALLATION DATE Ol_I_16_V,_'2_00_6 _

:EE-f;+~~~~t--- 2" DIA. 0,010"·
SLOTTED SCREEN

29.8'

34.8'

FlEW REPRESENTATIVE T._,J_U_STI__C_'E _

BOREHOLE DIAMETER 7_.2_5_"..:....(S_O_IL...:..)..:..... _

TOTAL DEPTH 3_5,_O_' --~

TVA WELL NUMBER_~ M_W_-_M -,--__

JOB NAME 7YA KINGSTON GYPSUM DISPOSAL AREA

35.0'

I
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OVERBURDEN MONITORING WELL INSTALLATION RECORD

--------LOCKABLE PLASTIC/
RUBBER PLUG.

~~~~f---- No.1 SAND FILTER

MACTEC

fX1obi7E~~~~r/--- SOIL CUTTlNG BACKFILL

~~iNf--- RESIDUUM

1(.6;~~~~":t--- BENTONITE ANNULAR SEAL

DRILLED By G_._AKl_NS _

RISER/SCREEN
MATERIAL _. S_C_H_B_D_U_LE_·4_0_P_Vl_C _

DIAMETER 2_.0_" _

. SLOT SIZE O._O_10_" _

JOB NUMBER 3_04_3_0_51_0_5_4._0_1 _

INSTALLATION DATE 01..:../_12..:..Yo_'20_0_6_--'--__

:a;e.f*-~~~~I----2" DIA. 0.010"
SLOTTED SCREEN

25.3'

25.5'

20.3'

FIELD REPRESENTATIVE T._J_U_STI_CE _

BOREHOLE DIAMETER 7--'.2_5_"(--,S_O_IL..:....) _

TOTAL DEPTH 2_5._5_' -'-

TVA WELL NUMBER M_W_-_N _

JOB NAME TVA KINGSTON GYPSUM DISPOSAL AREA

I
TVA-00022637



BOREHOLE DIAMETER 7.25" (SOIL); 3.78" (BEDROCK) DRILLED BY G_.A_KL_NS~ _

BEDROCK MONITORING WELL INSTALLATION RECORD

--------LOCKABLE PLASTIC/
RUBBER PLUG

~~~~r--- No.1 SAND FILTER

DIAMETER 2_.0_" ----.:...._

SLOT SIZE O._O__10_" _

MACTEC

~~~~~~(,/-- SOIL CumNG BACKFILL

~~"f-~- RESIDUUM

VA~~~~;q.--- BENTONITE ANNULAR SEAL

RISER/SCREEN
MATERIAL S_C_'H_E_D_U_LE_4_0_P_Vi_C _

JOB NUMBER 3_04_3_0_51_0_64_._0_1 _

INSTALLATION DATE Ol....:.../_16....:...V._'2_00_6 _

~..p..-;Jrl-Ff:g;;l.,J.,¥f;J;J..,J+f!---- 2" DIA. 0.010"
SLOlTED SCREEN

Ci;Qm:o+RB~~q;s:~m@~~~-- DOLOMITE BEDROCK

60.5'

5.0'

55.3'

60.3'

FIELD REPRESENTATIVE T._J_U_STI_C_c _

TOTAL DEPTH 60_._5_' _

TVA WELL NUMBER M_W_-P _

JOB NAME TVA KINGSTON GYPSUM DISPOSAL AREA

I
TVA-00022638
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Proposed Gypsum DisposalArea, TVA Kingston Fossil Plant
MACTEC Project 3043051064.01

APPENDIXD

LABORATORY TEST PROCEDURES

TABLES

LABORATORY TEST RESULTS

February 24, 2006
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Triaxial Shear Tests

D-1

Atterberg Limits (plasticity Index)

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.

February 24, 2006

Triaxial shear tests are performed on several sections of a relatively undisturbed sample extruded

from the sampling tube or on remolded samples. The samples are trimmed into cylinders 1.4 to 2.8

inches in diameter and encased in rubber membranes. Each is then placed in a compression

chamber and confmed by all-around air pressure. The test results are presented in the form of

Triaxial shear tests are used to determine the strength characteristics (cohesion and friction angle)

of a given soil sample. Triaxial tests are also used to determine the elastic properties of the soil

specimen.

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.

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.

LABORATORY TEST PROCEDURES

Moisture Content

Proposed Gypsum DisposalArea, TVA Kingston Fossil Plant
MACTEC Project 3043051064.01I
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D-2

Grain Size Distribution

Specific Gravity

stress-strain curves and Mohr envelopes, or p-q plots on the accompanying Triaxial Shear Test

Sheets.

February 24, 2006

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".

1. Consolidated-Undrained (Designated as a CD or R Test)
2. Consolidated-Drained (designated as a CD or S Test)
3. Unconsolidated-Undrained (designated as a UU or Q Test)

One of three types of triaxial tests is normally performed, the most suitable type being determined

by the loading conditions imposed on the soil in the field and the soil characteristics.

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 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 filler 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

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).

Proposed Gypsum Disposal Area, TVA Kingston Fossil Plant
MACTEC Project 3043051064.01I
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D-3

Unit Weights

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.

February 24, 2006

Standard A 5.5 12 4 No.4 sieve 3 25
(D 698)

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

The moist or dry unit weight of a given soil mass is obtained by dividing the weight of the soil mass

by the volwne. Selected portions of the Shelby tube samples obtained during the exploration were

measured and weighed in our laboratory to determine sample unit weights.

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:

Proposed Gypsum DisposalArea, TVA Kingston Fossil Plant
MACTEC Project 3043051064.01

Compaction Tests (Moisture-Density Relationsbip)

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

and optimwn 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.
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D-4

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 lO-psi confining stress, or, if requested,

another confining stress. Upon completion of consolidation, a constant head permeability test was

performed.
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Proposed Gypsum DisposalArea, TVA Kingston Fossil Plant
MACTEC Project 3043051064.01

Constant Head Permeability Test

February 24, 2006

TVA-00022643



- - - - - - - - - - - - - - - - - - -
TABLE 0·1
Index Property and Moisture-DensIty Test Results
TVA Kingston Gypsum Disposal Area· Additional GeotechnIcal
MACTEC Project 3043051064/01

NB·21A* 16 ·23 UD · · 63 28. 26 I 83.8 I CH I 2.66

NB-21A* 30 -38 UD - '. 38 21 .16 . I 84.8· I CL I 2.88

NB·21B 31·33 UD 30.0 120.6 34 22 12

NB-21B* 31·33 UD · · 27 16 11 73.9 CL 2.69

NB.22 2 ·10 Bulk 30.7 · 40 22 18 8{1 CL 2.63 I 107.8 I 17.7

NB·26 2 ·10 Bulk 33.1 · 72 26 47 86.2 CH 2.74 I 96.1 I 28.0

NB-44* 19·28.6 UD · · 64 24 30

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

NB-47A* 18 ·27 UD · · 68 34 24 I 62.8 I MH I 2.72

NB-47BA 20 ·22 UD 46.8 108.6 79 40 39

NB-47BA* 20 ·22 UD · · 80 40 40 I 44.1 I GM I 2.72

NB·73WB 40 ·42 UD 32.8 120.0 61 24 27

NB·73WBA 40 ·42 UD 29.6 124.3 64 24 . 30

NB-73WB* 40·42 UD · - 42 23 19 69.6 . CL 2.74

NB-76 6·16 Bulk 26.3 · 48 28 20 70.0 ML 2.66 I 100.7 I 21.7

NB·77* 4 ·14 UD · · 41 26 16 55.3 CL 2.66

NB·77* 15 -28 UD - - 63 29 24 67.6 MH 2.84 .

NB·nB 11 -12.8 UD 28.7 118.8 50 24 26

NB-77B* 11 ·16 UD · · 48 29 . 20 I 60.7 I ML I 2.75

NB·77B 13 ·16 UD 30.7 118.9 75 31 44

NB·B5AlB* 13 ·19 UD - - 59 30 29 46.4 SC 2.88

NB·B5AlB* 23 ·29 UD · · 50 24 28 88.7 CH 2.84

NB-85B* 28 ·32 UD · · 66 28 38 64.& CH 2.73

NB-86B
,

28-30 UD 39.0 113.3 74 3.6 38

NB-86B 30 ·32 UD 30.0 120.2 63 27 26

....,. I NB·90 . 9 -11 UD 27.7 · 44 22 22 I 77.3 I CL I 2.73

-<>-I
0
0
0
tv
tv
0'1
-+::-.
-+::-.



- - - - - - - - - - - - - - - - - - -
TABLE D-1
Index Property and MoIsture-DensIty Test Results
TVA KIngston Gypsum DIsposal Area - AdditIonal GeotechnIcal
MACTEC Project 3043051064/01

NB·90 17 ·19 UD 24.8 - 30 21 9 I 84.0 I CL I 2.71

NS-92 11-13 UD 14.6 - 26 19 7 26.8 I 8C·SM I 2.71

NB-92 1.6 - 6.6 SPT . - 32 21 11

K·1 12 ·14 UD 29.0 119.1 &4 24 30 96.4 CH 2.73

K·2 12 -14 UD 27.9 122.7 60 31 19 67,3 MH 2.67

K-3 10 -16 Bulk 34.7 - 66 37 19 76.0 MH 2.69 I 92.1 I 27.8

K-4 12 -14 UD 19.4 128.1 NV NP NP 26.2 SM 2.67

K·6 12 ·14 UD 26.6 122.2 66 39 26 46.1 MH 2.71

K·6 10 -16 Bulk 26.6 · 43 29 14 76.0 Ml 2.66 101.3 22.1

K·7 10 ·16 Bulk 22.3 · 31 21 10 70.6 Cl 2.84 109.6 16.0

K:& 10 -16 Bulk 22.4 - 61 27 24 63.0 CH 2.67 102.6 - 20.&

K-9 12 -14 UD 26.9 119.0 60 26 22 76.9 CH 2.71

K·10 12 -14 UD 26.1 123.7 47 26 21 62.7 CL 2.66

K·11 12 ·14 UD 22.9 126.8 NV NP NP 26.7 8M 2.71

K·12 12 -14 UD 24.3 119.6 46 26 22 63.8 CL 2.71

K·13 12 ·14 UD 29.9 113.6 69 37 32 87.8 MH 2.69

K-14 12 -14 UD 29.4 121.9 66 41 24 96.1 MH 2.73

K·16A 12 ·13 UD 37.~ 110.3 60 42 18 66.0 MH 2.71

K·16 10 -16 Bulk 28.3 - 62 29 23 78.9 MH 2.76 100.8 22.8

K·17 10 -16 Bulk 30.6 · 76 40 36 89.0 MH 2.70 91.1 29.6

K·18 10 ·16 Bulk 31.3 · 71 37 34 79.4 NiH 2.78 91.4 29.2

UD - Undisturbed Shelby Tube Sample

Bulk - Bulk Soli Sample

SPT - Standard Penetration Test Soli Sample

• - Classlflcatlon. Att!"rberg Umlts, and grain size test results listed were obtained from tasting performed on combined triaxial specimen samples

....,1
PreparedlData: crJ 02108106
CheekedIDale: SJ;)S 02121106

-<>-I
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- - - - - - - - - - - - - - - - - - -
TABLE D-2
Triaxial Compression Laboratory Test Results
TVA Kingston Gypsum Disposal Area - Addl~lonal Geotechnical
MACTEC Project 3043051064/01

NB-18 6.5 - 18.5 UO MH 87.6 29~4 ND NO NO NO

NB-18 9 - 18.5 UO - - - - - - - I 79.9 I 38.4 I NO I NO

NB-21A 15 -23 UO CH 91.8 28.8 760 19.9 160 34.8 91.6 I 29.1 I NO I NO

NB-21A 30 -38 UO CL 92.7 27.0 NO NO NO NO

NB-21B 31 - 33 UO CL 96.4 26.8 1,071 14.8 318 31.0

NB-22 2 -10 Bulk CL 101.9 19.7 891 14.8 259 32.3

NB-25 2 -10 Bulk CH 90.4 27.5 1,081 11.6 530 24.6

NB-44 19 - 28.5 UO - 84.1 34.0 NO NO NO NO 82.9 35.0 NO NO

NB-47A 9 -17 UO MH 91.1 30.1 NO NO NO NO 99.2 23.8 2,200 2.9

NB-47A 18 - 27 UO MH 85.5 31.8 NO NO NO NO 91.1 28.2 NO NO

NB-47BA 20 -22 UO GM 78.3 42.3 893 15.4 0 38.5

NB-73WB 40 -42 UO CL 98.2 27.3 1,345 11.9 256 32.8

NB-76 5 -15 Bulk ML 95.8 23.0 707 14.8 123 33.6

NB-77 4 -14 UO CL 97.1 24.6 NO NO NO NO I 95.0 I 25.6 I NO I NO

NB-77 15 - 26 UO MH 91.7 29.1 NO NO NO NO 89.7 27.4 NO I NO

NB-77B 11 - 15 UO ML 93.8 27.5 2,347 5.9 455 31.2

NB-85NB 13 -19 UO SC 103.5 20.4 NO NO NO NO 98.3 I 25.0 I 1,500 I 4.6

NB-85A1B 23 -29 UO CH 91.3 30.2 NO NO NO NO 93.6 28.7 NO I NO

NB-85B 28 -32 UO CH 86.6 36.9 818 17.5 279 32.9

NO - Strength parameters.were "not determined" due to suspecllaboratory results

* Classification results are based on the combined triaxial sample specimens Atterberg Limit and Grain Size laboratory test results

Prepared/Oata: CTJ 02IC6J06....,1 Chad<edlDate: sos 02J21J06

-<>-I
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-------------------
TABLE 0-3
Hydraulic Conductivity Laboratory Test Results
TVA Kingston Gypsum Disposal Area - Additional Geotechnical
MACTEC Project 3043051064/01

K-1 12 -14 un CH 29.0 92.3 13.0 ~.4 x 10.7

K-2 12 -14 un MH 27.9 95.9 13.0 1.4 x 10.7

K-3 10 -15 Bulk MH 29.0 87.3 12.5 3.0 x 10.7

K-4 12 -14 un SM 19.4 107.3 13.0 1.2 x 10.5

K-5 12 -14 un MH 26.6 96.5 13.0 1.5x10·7

K-6 10 -15 Bulk ML 24.1 96.2 12.5 7.4 x 10.8

K-7 10 -15 Bulk CL 17.7 104.3 12.5 1.4 x 10.7

K-8 10 -15 Bulk CH 22.2 97.3 12.5 2.7 x 10-6

K-9 12 -14 un CH 26.9 93.8 13.0 1.8 x 10.5

K-10 12 -14 un CL 26.1 98.1 13.0 ..
9.1 X 10.8

K-11 12 -14 un SM 22.9 102.4 13.0 9.1 x 10.7

K-12 12 -14 un CL 24.3 96.1 13.0 7.6 x 10-6

K-13 12 -14 un MH 29.9 87.4 13.0 1.6 x 10.8

K-14 12 -14 un MH 29.4 94.2 13.0 1.7x10·8

K-15A 12 -13 uq MH 37.3 80.3 13.0 2.2 x 10-6

K-16 10 -15 Bulk MH 24.6 95.7 12:5 2.6 x 10.8

K-17 10 -15 Bulk MH 31.7 86.6 12.5 1.3 x 10.8

K-18 10 -15 Bulk MH 31.6 87.1 12.5 2.1 x 10.8

un =Undisturbed Shelby Tube Sample
Note: Bulk soil samples were remolded to approximately 95% of their respective standard Proctor maximum dry densities and
2% over optimum moisture content.

>-31
PraparadlOat.: CTJ 02108106

Checked!Date: SDS 02121106
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Proposed Gypsum DisposalArea, TVA Kingston Fossll Plant
MACTEC Project 3043051064.01

GRAIN SIZE ANALYSIS TEST RESULTS

February 24, 2006

TVA-00022648
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Particle Size Distribution Report ASTM D422/ASTM 01140
u.s. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER

8 3 1·112 1 !/4 112 4 41 80 100 14

100 I II I [I I

~
I I· II 0

"-90

'\
10

80 20

~ '"tl
j: 70 30 m
C) \ ~
[jj 40~~ 60 \)0- n
III 1\ 0
0:

50 ~~ 50

'\ m
ii: ;:0
I- 0::1m40

~
60 -<

0 ~
0: 'l"

m
III

70 @a.. 30
tl... .....

""0.. .......... ...... 8020 --."

10 90

0 100
500 100 10 1 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS
% COBBLES % GRAVEL % SAND I % SILT %CtAy

0 0.0 0.6 25.5 I 47.0 26.9

SOURCE SAMPLE # DEPTHIELEV. DATE SAMPLED uses MATERIAL DESCRIPTION NM% LL PL
0 NB-2lB Composite '31,..33 115106 CL Lean clav with sand 27 16

,

Client Mactec GeoTesting
o Tested by: HI Reviewed by JW

Proiect TVA Kingston Proposed Gypsym Stack

Express Inc.Proiect No. GTX G0959 I .Fiaure
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Particle Size Distribution Report ASTM D422/ASTM D1140
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GRAIN SIze IN MILLIMETERS
%COBBLES

01 0.0
% GRAVEL

38.0
% SAND

17.9
1
1

% SILT
13.9

1
l

%CLAY
30.2

o
SOURCE

NB-47BA
SAMPLE # IDEPTHIELEV.I DATE SAMPLED
Comuosite I 20-22 Ft, I 115/06

uses
GM

MATERIAL DESCRIPTION
Siltv gravel with sand

NM%I LL I PL
80 I 40
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~
o
o
o
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0'1
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o

Client Mactec
.Proiect TVA Kin~ton Proposed GYPsYtIl Stack

Proiect No. GTX G0959 I Fiaure

GeoTesting
Express Inc.

o Tested by: HJ Reviewed by: JW
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Particle Size Distribution Report ASTM 0422/ASTM ;01140
u.s. SIEVE OPENING IN INCHES u.S. STANDARD SIEVE NUMBERS HYDROMETER

" 1.1" 1 1/4 in 4 1 _ 4. RII 1M 1

100 I -I . -:' .. I I I I II 0-
'"90

~
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80 20
~

"'tl
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[\
30 ~

(!)
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~ 60 40 ~
>- \ C)
CO 0
0:: :\..

50 ~~ 50

"-u:: m
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;;0

!z40 OJ

w
~"""

60 -<

ffi '0.. ..... ~

......... m
0. 30 :a...

70 15
~ :!j

20 80

10 90

0 100
500 100 10 1 0.1 0.01 0.001

GRAIN SIZE IN MILLIMETERS
% COBBLES % GRAVEL % SAND I % SILT % CLAY

0 0.0 1.6 28.9 I 34.9 34.6

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED uses - - MATERIAL-DESCRIPTION NM% LL PL
0 NB-73WB - 00-3 &1 Comnosite 12/15/05 aL SANDY LeAN CLAV 42 23

Client Mactec GeoTesting
o Tested by: LJ Reviewed by: HJ

-Prolect TVA KinlZston Proposed Gypsym Stack

Express Inc.Profect No. GTX G0959 I Flaure
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Particle Size Distribution Report ASTM D422/ASTM D1140
u.s. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER

" .in 1 Old 1J. .i 2 AI "n· 11V\ 1. m
100 I I
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II [I I I I I II 0

90 '-- 10.----.,.
.r-.r-,
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80 ........ 20

~ t-.. 1J
£ 70 30 m
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40~s: 60 I'r--,> 0
co l'- ~a: t-..
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~
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F--. ::0

~ 40 6O~

~ Io-r-, ""' .....
~

W fo-
70 ~0..30

-...0

20 80

10 90

0 100
500 100 10 1 0;1 0.01 0.001

GRAIN SIZE IN MILLIMETERS
% COBBLES % GRAVEL % SAND I %SILT· 0/0 CLAY

10 0.0 7.1 32.2 I 28.0 32.7

SOURCE SAMPLE # DEPTHIELEV. DATE SAMPLED uses MATERIAL DESCRIPTION NM% LL PL
0 NB"77B Ddl &Dd Comnosite 12115105 ML SRNDY SILT 49 29
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Client Milcrec GeoTesting
o Tested by: U Reviewed by: III

Project TVA KingstonProposed GYPgym Stack

Express Inc.Project No. OTX 00959 I Fiaure
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Particle Size Distribution Report ASTM D422/ASTM '01140
u.s. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
% COBBLES %GRAVEL %SAND I % SILT %CLAY

0 0.0 24.4 21.1 I 26.4 28.1

SOURCE SAMPLE: # DEPTHJELEV. DATE SAMPLED uses MATERIAL DESCRIPTION NM% LL PL
0 NB-85B 005&6 Comnosite 12115105 CH Gi"avellv fat clav with sand 66. 28

Client Mactec GeoTesting
o Tested by: HJ Reviewed by: JW

Project TVA Kingston ProPOsed Gypsym Stack

Express Inc.Proiect No. GTX G0959 I FiQure
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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

• 18 0.0 0.0 22.7 35.6 41.7 CL 44 22

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
inches e number •size size eBor i ng NB-90,UD 9-11 I

20 100.0 Orange brown ta yel low
40 99.9 tan lean clay wi th sand
60 99.7

100 96.4
200 77.3

>< GRAIN SIZE

D60 0.0359

D30
DlO Remarks:

>< COEFFICIENTS Methods: Pa rt i c Ie Size:
ASTM D 422-63; Sieve

Cc Analysis: AASHTO T27-99;
Cu Specific Grav i ty: 2.73

I I

Project No. : 3043051064.0001
Project: TVA Kingston- Proposed Gypsum Stack

Date: January 23, 2006

TVA-00022654



11==============================================================================
GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 18

It~~~~:~~~~~~;:~~::~~~~:~~:::---------------------------------------------------
Project: TVA Kingston- Proposed Gypsum Stack

It==============================================================================

Il~~~~i~~-~f-~~~~i~;-~~~i~;-~=~~~~:;~~~~~:=:----------------------------------

'

ample Description 1: Orange brown to yellow
ample Description 2: tan lean clay with sand
SCS Class:CL Liquid limit: 44 Plasticity index: 22

I· Notes
. ,------------------------------------------------------------------------------

Remarks: Methods: Particle Size: ASTM D 422-63; Sieve

I
Analysis: AASHTO T27-99; Specific Gravity: 2.73

ig. No.: B90
-----------------------------~------------------------------------------------

Mechanical Analysis Data
It--------------------~~i~i~i---------------------------------------------------

Dry sample and tare= 885.68

'

are = 0.00
ry sample weight = 885.68
ample split on number 40 sieve

I Plit sample data:
Sample and tare = 73.57 Tare 0 Sample weight = 73.57
Cumulative weight retained tare= 0

Tare for cumulative weight retained= 0

I Sieve Cumul. Wt. Percent
retained finer

# 20 0.16- 100.0

I
# 40 0 .54 99.9
# 60 0.16 99.7
# 100 2.60 96.4
# 200 16.64 77.3

I---------------------~--------------------------------------------------------
- Hydrometer Analysis Data

21. 5

l eparation sieve is number 40
ercent -# 40 based on complete sample=

Weight of hydrometer sample: 74.38

fygrOSCOPiC moisture correction:
Moist weight & tare = 52.92
Dry weight & tare = 52.58
Tare = 21.96

I Hygroscopic moisture= 1.1 %
alculated biased weight= 73.61

Table of composite correction values:I Temp, deg C: 20 . 0 20 . 5 21 . 0

I
I

99.9

22.0

TVA-00022655



• Compo corr: - 6.7 - 6.5 - 6.4 - 6.3 - 6.1
~eniscus correction only= 0

IPecific gravity of solids= 2.734
pecific gravity correction factor= 0.982
ydrometer type: 152H Effective depth L= 16.294964 - 0.164 x Rm

I Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading depth mm finer

2.0 20.5 48.5 42.0 0.0132 48.5 8.3 0.0270 56.0

I
6.0 20.5 45.0 38.5 0.0132 45.0 8.9 0.0161 51.3

16.0 20.5 41.5 35.0 0.0132 41.5 9.5 0.0102 46.7
30.0 21. 0 40.0 33.6 0.0131 40.0 9.7 0.0075 44.8
62.0 21. 0 38.0 31.6 0.0131 38.0 10.1 0.0053 42.1

I 250.0 21. 5 35.0 28.7 0.0131 35.0 10.6 0.0027 38.3
1488.0 21. 0 32.5 26.1 0.0131 32.5 11. 0 0.0011 34.8

--------------------------------------------------------------------------------I Fractional Components

G;~~~i/~~~d-b~~~d-~~-#~-~i~~~--------------------------------------------------

l and/Fines. based on #200 sieve
+ 3 in. = 0.0 % GRAVEL = 0.0 % SAND = 22.7

o SILT = 35.6 % CLAY = 41.7

I
I
I
I
I
I
I
I
I
I
I

0.10 D60= 0.036 D50= 0.014

TVA-00022656



SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
inches • number

• Bar i ng NB-90,UDsize size • 17-19'

40 100.0 Orange tan sandy lean
60 99.6 clay

100 88.7
200 54.0

PARTICLE SIZE DISTRIBUTION TEST REPORT
c
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GRAIN SIZE - mm

Test % +3" % GRAVEL % SAND I % SILT % CLAY USCS LL PI

• 19 0.0 0.0 46.0 I 28.5 25.5 CL 30 9

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

~ GRAIN SIZE

~ COEFFICIENTS

Remarks:
Methods: Particle Size:
ASTM D 422-63; Sieve
Analysis: AASHTO T27-99;
Specific Gravity: 2.71

il,project No.: 3043051064.0001
I Project: TVA Kingston- Proposed Gypsum Stack

Date: January 23, 2006

TVA-00022657



Il==============================================================================
GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 19

-
---------------------------~--------------------------------------------------

ate: January 23, 2006
roject No.: 3043051064.0001

Project: TVA Kingston- Proposed Gypsum Stack
It=======================================~======================================

I Sample Data
------------------------------------------------------------------------------

Location of Sample: Boring NB-90,UD 17-19'

'

ample Description 1: Orange tan sandy lean
ample Description 2: clay
SCS Class: CL Liquid limit: 30 Plasticity index: 9

I . Notes
--------------------------------------------------------------_._--------------

Remarks: Methods: Particle Size: ASTM D 422-63; Sieve

I
. Analysis: AASHTO T27-99; Specific Gravity: 2.71
19. No.: B90

-------------------------------------------------------------------------------

I--------------------~~;:~;:~i~""~~=""=-~"=:,,=,,-~,,t:,,---------------------------
Dry sample and tare= 963.32

l are = 0.00
ry sample weight = 963.32

Sample split on number 40 sieve

fPlit sample data:
Sample and tare = 70.56 Tare = 0 Sample weight = 70.56
Cumulative weight retained tare= a

Tare for cumulative weight retained= 0

I Sieve Cumul. Wt. Percent
retained finer

# 40 0.33 100.0

I # 60 0.25 99.6
# 100 7.93 88.7
# 200 32.41 54.0

1l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~0~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Separation sieve is number 40

l ercent -# 40 based on complete sample= 100.0
eight of hydrometer sample: 71.05

Hygroscopic moisture correction:

I
Moist weight & tare = 52.69
Dry weight & tare = 52.48
Tare = 22.24
Hygroscopic moisture= 0.7 %

l alculated biased weight= 70.58
able of composite correction values:

Temp, deg C: 20.0 20.5 21.0 22.0 23~0I Comp. corr : - 6. 7 - 6. 5 - 6. 4 - 6. 1 - 5. 8

I
I

TVA-00022658



% SAND = 46.0

Ikeniscus correction only= 0
Specific gravity of solids= 2.71

Ifpecific gravity correction factor= 0.987
Irydrometer type: 152H Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent

I. time, min deg C reading reading depth mm finer
2.0 20.5 33.0 26.5 0.0133 33.0 10.9 0.0311 37.0
6.0 20.5 30.0 23.5 0.0133 30.0 11.4 0.0183 32.9

I 18.0 20.5 27.5 21.0 0.0133 27.5 11.8 0.0108 29.4
32.0 21.0 25.5 19.1 0.0132 25.5 12.1 0.0081 26.7
62.0 21.0 25.0 18.6 0.0132 25.0 12.2 0.0059 26.0

I
250.0 21.0 22.5' 16.1 0.0132 22.5 12.6 0.0030 22.5

1464.0 21.0 20.5 14.1 0.0132 20.5 12.9 0.0012 19.7
------------------------------------------------------------------------------

Fractional Components

l-------------------------~----------------------------------------------------
ravel/Sand based on #4 sieve

Sand/Fines based on #200 sieve

10 + 3 in. =. 0.0 % GRAVEL = 0.0
o SILT = 28.5 % CLAY = 25.5

Ji85=
W30 =

I
I
I
I
I
I
I
I
I
I
I

0.14 D60=
0.0114

0.085 D50= 0.067

TVA-00022659
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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

• 20 0.0 26.9 46.3 I 11 .4 15.4 SC-SM 26 7

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
inches • number • .Boringsize size NB-92,UD 11-13'

1 .5 100.0 4 73.1 Red brown s i I ty, clayey
1 97.2 10 68.4 sand with gravel

0.75 88.9 20 65.6
0.375 80.0 40 60.4

60 55.4
100 42.1

>< GRAIN SIZE 200 26.8

D60 0.398

D30
D lO Remarks:

>< COEFFICIENTS Methods: Particle Size:
ASTM D 422-63; Sieve

Cc Analysis: AASHTO T27-99;
Cu Specific Grav i ty: 2.71

I I

Project No. : 3043051064.0001
-

Project: TVA Kingston- Proposed Gypsum Stack

I
Date: January 23, 2006 -.J

TVA-00022660



IJ==============================================================================
GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 20,------------------------------------------------------------------------------

ate: January 23, 2006
roject No.: 3043051064.0001

Project: TVA Kingston- Proposed Gypsum Stack
It==============================================================================

------------------------------"-----"--------------------------------------------It Sample Data

L~~~~i~~-~f-~~~~i~~-;~~i~~-~=~;~~-~~=~;~-------------------------------------

~
amPleDescriPtion1: Red brown silty, clayey
ample Description 2: sand with gravel
SCS Class: SC-SM Liquid limit: 26 Plasticity index: 7

I Notes
------------------------------------------~----------------.-------------------

Remarks: Methods: Particle Size: ASTM D 422-63; Sieve
IL. Analysis: AASHTO T27-99; Specific Gravity: 2.71
.-~g. No.: B92
-------------------------------------------------------------------------------

It--------------------~~i~i~i~==~~~=~:-~~::~~~-~~=~---------------------------
Dry sample and tare= 1089.89

l are = 0.00
ry sample weight = 1089.89

Sample split on number 40 sieve

fPlit sample data:
Sample and tare = 78.24 Tare 0 Sample weight = 78.24
Cumulative weight retained tare= 0

Tare for cumulative weight retained= 0

I Sieve Cumul. Wt. Percent
retained finer

1.5 inches 0.00 100.0

I 1 inches 30 .50 97 . 2
0.75 inches 121.10 88.9
0.375 inches 217.90 80.0

,
- # 4 293.60 73.1

# 10 344.90 68.4
# 20 375.30 65.6
# 40 431.50 60.4

I # 60 6.54 55.4
# 100 23.76 42.1
# 200 43.59 26.8,------------------------------------------------------------------------------

Hydrometer Analysis Data
-----------------~-------------------------------------------------------------

Separation sieve is number 40
-Iercent -# 40 based on complete sample= 60.4

eight of hydrometer sample: 78.79
Hygroscopic moisture correction:I Moist weight & tare = 53.58

I
I

TVA-00022661



% SAND = 46.3

I Dry weight & tare ~ 53.35
Tare ~ 22.37

~
Hygroscopic moisture= 0.7 %

alculated biased weight= 129.47
able of composite correction values:

Temp, deg C: 20.0 21.0 21.5 22.0 23.0

l Camp. carr: - 6.7 - 6.4 - 6.3 - 6.1 - 5.8
eniscus correction only= 0

Specific gravity of solids= 2.71
Ifpecific gravity correction factor= 0.987
~ydrometer type: 152H Effective depth L= 16.294964 - 0.164 x Rm

I
Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading depth mm finer

2.0 21. 0 33.5 27.1 0.0132 33.5 10.8 0.0308 20.7
5.0 21. 0 32.0 25.6 0.0132 32.0 11. 0 0.0197 19.5

I 15.0 21. 0 30.0 23.6 0.0132 30.0 11.4 0.0115 18.0
30.0 21.0 28.0 21. 6 0.0132 28.0 11. 7 0.0083 16.5
60.0 21.0 27.0 20.6 0.0132 27.0 11. 9 0.0059 15.7

I 250.0 21.5 25.0 18.7 0.0132 25.0 12.2 0.0029 14.3
1443.0 21. 0 23.0 16.6 0.0132 23.0 12.5 0.0012 12.7

-------------------------------------------------------------------------------
Fractional Components

1------------------------------------------------------------------------------
ravel/Sand based on #4 sieve

Sand/Fines based on #200 sieve
.1· + 3 in. = 0.0 % GRAVEL = 26.9

SILT = 11.4 % CLAY ~ 15.4

IP-85= 15.85 D60= 0.398 D50=
Jr30= 0.0902D15= 0.00407

I
I
I
I
I
I
I
I
I

0.197

TVA-00022662
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Particle Size Distribution Report
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GRAIN SIZE - mm

% COBBLES I % GRAVEL % SAND % SILT 0/0 CLAY

0.0 1 0.0 3.6 39.0 57.4

SIEVE PERCENT SPEC.... PASS? MatenalDescription
SIZE FINER PERCENT (X=NO) Fatc1~

#10 100.0
#20 100.0
#40 100.0
#60 99.9 Atterberg limits

#140 98.4 PL= 24 LL= 54 PI= 30
#200 96.4

Coefficients
085= 0.0475 060= 0.0063 050= 0.0025
030= 015= 010=
Cu= Cc=

Classification
uses= CH AASHTO=

Remarks

W (DO specification provided)

Sample No.: Source of Sample: Date: 1·2Q..06

Location: K-l Elev./Depth: 12'-14'

MACTEC, INC.
Client TVA
Project: TVA Kingston. Gypsum Disposal

Charlotte, North Carolina Protect No: 3043-05-1064 Fiaure

TVA-00022663



GRAIN SIZE DISTRIBUTION TEST DATA

Samp~e Data

.C~ient: TVA
Project: TVA Kingston - Gypsum Disposal
Project Number: 3043-05-1064

LL: 54 PI: 30
AASBTO C~assifica tion:·

I
I
I.source:

Samp~e No.:

I Elev. 'or Depth: . 12' -14'
Location: K-1
Description: Fat clay

I
Date: 1-20-06 PL: 24
USCS-C~assification: CH
Testi..ngRemarks:

Mechani.cu Anuysis Data

Hydrometer Ana~ysis Data

================================= MACTEC f mc.

Meniscus oorrection only: 1
Specific gravity of so~ids= 2.728
Specifio gravity oorrection factor: 0.983
Hydrometer type: 152H

Effective depth L= 16.294964 - 0.164 x Rm

52.10

I~tia.J.

396.76
0.00

396.76
10 sieve

# 10
# 20
# 40
# 60
# 140
# 200

Separation sieve is #10
PerceJ,'lt -#10 based upon com.p~ete samp~e= 100.0
We.:Lght of hydrometer samp~e: 52.86
Hygroscopic moisture correction:

Moist weight & tare = 40.07
Dry weight & tare = 39.65
Tare = 10.74
Hygroscopic moisture= 1. 5 %

Cucul.atedbiased weight= 52.10
Tab~e of composite correction vuues:

TEmIp, deg C: 10.7 23.1 40.2
Compo corr: -7.0 -4.0 0.0

Dry samp~e and tare:
Tare -

' ..
Dry samp~e weight =
Samp~e $p~it on number
Sp~it s8q)le -data:

Samp~e and tare = 52.10 Tare = . 0OSamp~e weight =
Cumu~ativeweightretained tare= .00

Tare for cumuJ.aUve weight retained= .00
. Sieve CumuJ.. Wt. Percent

retained finer
0.00 100.0
0.00 100.0
0.00 100.0
0.03 99.9
0.85 98.4
1.89 96.4

I
I
I
I
I
I.. ,

I
I
I
I
I
I
I
I

TVA-00022664



% SAND = 3.6

E~apsed Temp, Actual. Corrected K Rm. Eff. Di.ameter Percent
time, min deg C reading reading depth mm. finer

0.50 22.5 50.0 45.9 0.0129 51. 0 7.9 0.0515 86.5
1. 00 22.5 47.5 4.3.4 0.0129 48.5 8.3 0.0373 81. 8
2.00 22.5 44.5 40,4 0.0129 45.5 8.8 0.0272 76.1
5.00 22.5 42.0 37.9 0.0129 43.0 9.2 0.0176 71. 4

15.00 22.5 39.0 34.9 0.0129 40.0 9.7 0.0104 65.8
30.00 22.5 37.0 32.9, 0.0129 38.0 10.1 0.0075 62.0
60.00 22.5 35.0 30.9 0.0129 36.0 10.4 0."0054 58.2

250.00 23.0 31.0 27.0 0.0129 32.0 11.0 0.0027 50.9
'1440.00 22.6 27.0 22.9 0.0129 28.0 11. 7 0.0012 43.2

Fractiona~ Components

I
I
I
I
I Grave~/Sand based on #4

Sand/Fi.nes based on #200
% COBBLES = % GRAVEL =I % S~L~ =.39.0 - % CLAY = 57.4

DSS= 0.05 D60= 0.01 DSO= 0.00

I
I
I
I
I
I
I
I
I
I
I
I

============================================= MACTEC, mc .

I
TVA-00022665
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Particle Size Distribution Report
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GRAIN SIZE - mm
OfoCOBBLES % GRAVEL % SAND 0/0 SILT I OfoCLAY

0.0 0.0 42.7 .' 15.4 I 41.9

SIEVE P.ERCENT SPEC.* PASS? Materia~ Description
SIZE FINER PERCENT (X=NO) Sandy elastic silt
#10 100.0
#20 99.6
#40 98.7

Atterberg Limits#60 92.2
#140 63.1 PL= 31 LL= 50 PI= 19'#200 57.3

Coefficients
s .... '.,

D8S= 0.198 060= 0.0905 DSO= 0.0451
030= . 015= 010=
Cu=O .' Cc":'

Classification
USCS= MH 'AASHTO=

Remarks

* (no specification provided)

Sample No.: Source of Sample: Date: ]-20-06
Location: K-2 Elev./Depth: 12'_14'

MACTEC, INC. Client: TVA
Project: TVA Kingston - Gypsum Disposal

Charlotte, North Carolina ProieetNo: 3043-05-1064 Figure

1.

TVA-00022666



GRA:IN SIZE DISTRIBUTION ,TEST, DATA

Sample Data

Client: TVA
Project: TVA Kingston- Gypsum Disposal
Project Number: 3043-05-1064

I
I
I'source:

Sample No.:

I Elev. or Depth: 12' -14 I

Location: K-2
Description: Sandy elastic silt

I
Date: 1-20-06 PL: 31
USCS Classification: MH
Testing Remarks:

Sample Length(in.!em.):

LL: 50 PI: 19
AASHTO Classification:

Hydrometer Analysis Data

Mechanical Analysis Data

=================================== MACTEC 1 INC.

Initial
Dry sample and tare: 417 . 74
Tare : O. 00
Dry sample weight = 417.74
Sample split on number 10 sieve
Split sample c1ata:

Sample and tare = 55.92 Tare = .00 Sample weight = 55.92
cumulative weight retained tare= .00

Tare for cumulative weight retai.:n.ed~.• 00
Sieve Cumul. wt. Percent .

retained finer
# 10 0.00 100.0
# 20 0.24 99.6
# 40 0.73 98.7
# 60 4.36 92.2
# 140 20.65 63.1
# 200 23.88 57.3

I
I
I
I
I
I

I Separation sieve is #10
Percent ~#io based upon complete sample: 100.0

I Weight of hydrometer sample: 56.98
Hygroscopic moisture correction:

Moist weight & tare : 51.34

I Dry weight & tare : 50.60
Tare : 10.80
Hygroscopic moisture: 1.9 %

I
Calculated biased weight: 55. 94
Table of composite cor~ection values:

Temp, deg C: 10.7 23.1 40.2
Camp. corr: -7.0 -4.0 0.0'

I Meniscus correction only: 1
Specific gravity of solids: 2.673

I

, Specific gravity correction factor: 0.995
Hydrometer tyPe: 152H

Effective depth L= 16.294964 - 0.164 x RIlL

I
I

TVA-00022667



E~apsed Temp, Actual. Corrected K Rm Eff. Diameter Percent
ti.me, mi.n degC reading reading_ depth !DID. fi.ner

0.50 22.6 34.5 30.4 0.0131 35.5 10.5 0.0601 54.0
1. 00 22.6 32.0 27.9 0.0131 33.0 10.9 0~0433 49.6
2.00 22.6 31.0 26.9 0.0131 32.0 11.0 -0.0308 47.8
5.00 2-2.6 30.0 25.9 0.0131 31.0 11.2 0.0197 46.0

15.00 22.6 29.0 24.~ 0.0131 30.0 11.4 0.-0114 44.3
30.00 22.6 28.5 24.4 0.0131 29.5 11.5 0.0081 43.4
60.00 22.6 28.0 23.9 0.0131 29.0 11.5 0.0058 42.5

250.00 22.6 26 a 21.9 0.0131 27.0 11.9 0.0029 38.9
1440.00 21.9 24 a 19.7 0.0132 25.0 12.2 0.0012 35.1

Fractional. Components

= 42.7% SAND

4
00
_GRAVEL =

= 41.9

DSS= 0.20 D60= 0.09 DSO= 0.05

Grave~1Sand based_ on _
Sand/Fi.nes based -on ~

% COBBLES =
% SILT-= 15.4 %

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

==============================t=============== MACTEC 1 INC .

I
TVA-00022668
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I
I
I
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Particle Size Distribution Report
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GRAIN SIZE - mm
0/0 COBBLES % GRAVEL I 0/0 SAND % SILT I % CLAY

0.0 3.2 I 21.8 18.4 I 56.6

SIEVE PERCENT SPEC: PASS? Material Description
SIZE FINER PERCENT (X"'NO) Elastic silt with sand

.375 in. 100.0
#4 96.8

#10 93.3
#20 90.5 Atterbera Limits
#40 87.8 PL= 37 LL= 56 PI= ·19#60 8.5.4

#140 78.2 Coefficients#200 75.0
085= 0.234 060= 0.0067 050= 0.0027
030= °15= °10=
CU= Cc=

Classification
uscs= MH MSHTO=

Remarks

.,
(no specification provided)

Sample No.: Source of Sample: Date: 1-20-06
Location: K-3 Elev.lOepth: 10'-15'

MACTEC, INC. Client: TVA
Project: TVA Kingston - Gypsum Disposal

Charlotte, North Carolina Project No: 3043-05-1064 Figure

TVA-00022669



Hydrometer Analysis Data

GRAIN SIZE DISTRIBUTION TEST DATA

Mechanical Ana~ysis Da~

Separation sieve is #10
Percent -#10 based, upon complete sample= 93.3
Weight of hydrometer sample: 51. 13
Hygroscopic moisture correction:

Moist weight & tare = 47.81
Dry weight & tare = 46.73
Tare = 10.81
Hygroscopic moisture= 3. 0 %.-

Calculated biased weight= 53.20
Tab~e of composite correction values:

Temp, deg C: 10.7 23.1 40.2
Compo corr: -7.0 -4.0 0.0

Sample Length(in./cm.):

LL: 56 PI: 19
AASHTO C~assification:

Samp~e Data

Client: TVA
Project: TVA Kingston - Gypsum Disposal
Project Number: 3043-05-1064

Source:
Samp~e No.:,
Elev. ,or Depth: 10'-15'
Location: K-3
Description: Elastic silt with sand
Date: 1-20-06 PL: 37
USCS Classification: MH
Testing Remarks:

I
I
I
I
I
I

Initia~

I Dry samp~e and tare= 355.40
Tare = 0.00
Dry samp~e weight = 355.40
Samp~e sp~it on, number 10 sieveI Sp~it 'samp~e data:

Samp~e and tare = 49.64 Tare = .00 Samp~e weight = 49.64
Cumu~ative weight retained tare= .00

I Tare 'for cu:muJ.ative' 'weight retained= .00
Si,.eve Cumul.. Wt. Percent

retained finer

I .375 inch 0.00 100.0
# 4 11.33 96.8
# 10 23.74 93.3

I
# 20 1.51 90.5
# 40 2.90 87.8
# 60 4.22 85.4
# 140 8.04 78.2

1__#_2_0_0 9_._7_2~ 7_5_._0 _

I
I
I
I
I Meniscus correction only: 1

Specific gravity ofso~ids=

Specific gravity correctionI Hydrometer type: 152H

I

2.686
factor: 0.992

MACTEC, INC.

TVA-00022670



Effective depth L= 16.294964 - 0.164 xRm

E1apsed Temp, Actua1 Corrected K :am Eff. Diameter Percent
time, min degC reading reading depth mm finer

0.50 22.5 44.0 39.9 0.0131 45.0 8.9 0.0553 74.3
1. 00 22.5 43.0 38.9 0.0131 44.0 9.1 0.0394 72.5
2.00 22.5 42.0 37.9 0.0131 43.0- 9.2 0.0281 70.6
5.00 22.5 40.0 35.9 0.0131 41.0 9.6 0.0181 66.9

15.00 22.5 38.5 34.4 0.0131 39.5 9.8- 0.0106 64.1
30.00 22.5 37.0 32.9 0.0131 38.0 10.1 0.0076 61. 3
60.00 22.6 35.0 30.9 0.0131 36.0 10.4 0.0054 57.6

250.00 22.6 31.0 26.9 0.0131 32.0 11. 0 0.0027 50.1
14-40.00 22.2 29.0 24.8 0.0131 30.0 11. 4 0.0012 46.2

Fractiona1 Components

= 21.8% SAND3.2

D60= 0.01 DSO= 0.00DBS= 0.23

I
I
I
I
I

Grave1/Sand based on #4

I Sand/Fines based on #200
% COBBLES = % GRAVEL =
% srLT = 18.4 % CLAY = 56.6

I
I
I
I
I
I
I
I
I
I
I
I

============================= MACTEC, :INC.

I
TVA-00022671
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Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm

0/0 COBBLES % GRAVEL I % SAND 0/0 SILT I % CLAY I
0.0 0.0 I 74.8 17.3 I 7.9 I

SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT (X=NO) Silty sand
#10 100.0
#20 100.0
#40 98.5
#60 '75.1 Atterberg Limits

#140 33.5 PL= NP LL= NY PI= NP#200 25.2

Coefficients
085= 0.309 060= 0.188 050= 0.155
030= 0.0937 015= 0.0207 010= 0.0078
Cu= 24.11 Cc= 6.01

Classlflcation
uses= SM MSHTO=

Remarks

* (no specification provided)

Sample No.: Source of Sample: Date: 1-20-06
Location: K-4 Elev./Depth: 12'-14'

MACTEC, INC. Client: TVA
Project: TVA Kingston - Gypsum Disposal

Charlotte, North Carolina ProiectNo: 3043-05-1064 Fiaure

TVA-00022672



GRAIN SIZE DISTIUBOTION i'ES.T DATA

Client: .TVA
Project: TVA Kingston - Gypsum Disposal
Project Number: 3043-05-1064

Sample' Data

Source:
Sample No.:
Elev. or Depth: 12'-14'
Location: K-4··
Description: Silty sand
Date: 1-20-06 PL:
USCS Classification: 8M
Testing. Remarks:.

NP

Sample Length(in./cm.):

LL : NV PI: NP
AASBTO Classifi.cation:

Mechanical Analysis Data

= 64.27weight

J:ni.tial
497.37

0.00
497.37
10· sieve

# 10
# 20
# 40
# 60
# 140
# 200

Dry sample and tare=
Tare =
Dry sample weight =
Sample split on number
Split sample data:

Sample and tare = 64.27 Tare = .00 Sample
Cumulative weight retai.ned tare: .00

Tare for cumulative weight retained=· .00
Sieve Cumul. Wt. Percent

retained finer
0.00 100.0
0.00 100.0
0.94 98.5

16.03 75.1
42.75 33.5
48.08 25.2

Hydrometer Analysis Data

100.0

I
I

Rm

=================== MACTEC, INC.

TVA-00022673



E~apsed Temp, Actuu Corrected K Rm Eff. Diameter Percent,
time, min deg C reading reading depth :mm finer

0.50 22.6 19.0 14.9 0.0131 20.0 13.0 0.0670 23.1
1. 00 22.6 17.0 12.9 0.0131 18.0 13.3 0.0480 20.0
2.00 22.6 15.5 11. 4 0.0131 16.5 13.6 0.0343 17.6
5.00 '22.6 14.0 9.9 0.0131 15.0 13.8 o~ 0219, 15.3

15.00 22.6 12.0 7.9 0.0131 13.0 14.2 0.0128 12.2
30.00 22.6 11. 0 6.9 0.0131 12~0 14.3 0.0091 10.7
60.00 22.6 10.0 5.9 0.0131 11.0 14.5 0.0065 9.1

250.00 22.6 8.0 3.9 0.0131 9.0 14.8 0.0032 6.0
144,0.00 21.9 7.0 2.7 0.0133 8.0 15.0 0.0014 4.2

Fractional Components

% SAND = 74.8

DBS= 0.31 D60= 0.19 DSO= 0.16
D30= 0.09 D1S= 0.02 D10= 0.01
Cc= 6.0096 Cu= 24.1106

I
I
I
I
I Grave~/Sand based on #4

Sand/Fines based on #200
% COBBLES = % GRAVEL =II % SILT = 17.3 % CLAY = 7.9

I
I
I
I
I
I
I
I
I
I
I
I

================================ MACTEC I INC.

I
TVA-00022674



Particle Size Distribution Report
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0.001

I 35.3
I % CLAY

PI= 26

Figure

0.01

Date: 1-20-06
Elev./Depth: 12'-14'

9.8
O/OSIL.T

Coefficients
060= 2.05
0 15=
Cc=

'Classification
AASHTO=

Remarks

Atterbem Limits
LL= 65

Material Description

Silty gravel with sand '

PL= 39

085= 13.3
030= 0.0014
Cu=
uses= GM

23.4
% SAND

1 0.1
GRAIN SIZE - mm

Proiect No: 3043-05-1064

Client: TVA

Project: TVA Kingston - Gypsum Disposal

PASS?

(X=NO)

Source of Sample:

10

31.5

SPEC.*

PERCENT

% GRAVEL.

100

100.0
93.0
78.6
68.5
59.8
55.1
53.1
51.1
47.1
45.1

.,
PERCENT

FINER

500

SIEVE

SIZE

%COBBL.ES I
0.0 I

1 in.
.75 in.

.375 in.
#4

#10
#20
#40
#60

#140
#200

'" (no specification provided)

Sample No.:
Location: K-5

MACTEC, INC.

Charlotte, North Carolina

I
I
I
I
I
I
I
I,

I
I
I
I
I
I
I
I
I
I
I

TVA-00022675



GRAIN SIZE DISTRIBUTION TEST DATA

Sampl.e Data

C~ient: TVA
Project: TVA Kingston - Gypsum Disposal
Project Number: 3043-05-1064

I
I

I Source:
Samp~e No.:

I E~ev. or Depth: 12'-14'
Locati(m: K-5
Description: Silty gravel with sand

I.,' Date: 1-20-06 PL: 39
USCS C~assification: GM
Testing.Remarks:

Samp~e Length(~./cm.):

LL: 65 PI: 26
AASHTO C~assification:

Mechani.ca~ Ana~ysi.s Data

Initial.
Dry samp~e and tare= 464.13
Tare = O. 00
Dry samp~e wei.ght = 464.13
Samp~e sp~it on number 10 sieve
Spl.it sampl.e data:

Samp~e and tare = -58.08 Tare = .00 Samp~e weight = 58.08
Cumulative weight retained tare= .00

Tare for cumuJ.ative weight retained= .00
Sieve CumuJ.. Wt. Percent

retained finer
1 inch 0.00 100.0
.75 inch 32.44 93.0
.375 inch 99.13 78.6
# 4 146.34 68 ..5
# 10 186.39 59.8
# 20 4.58 55.1
# 40 6.54 53.1
# 60 8.46 51. 1
# 140 12.3247.1
# 200 14.29 45.1

I
I
I
I
I
I
I
1 H-=y=-dr_om__e_t_e_r_An_a_~_=y=_s_::L_·s_D_a_t_a _

59.8

correotion only: 1
gravity-of so~ids= 2.706

MeniscusI Specific

I

. Separation sieve is #10

I Percent -#10 based upon campl.ete samp~e=
Weight of hydrometer sampl.e: 59.64
Hygrosoopic moisture oorrection:

I Moist weight & tare = 45.70
Dry weight & tare = 44.81
Tare =11.65
Hygroscopic moisture= 2. 7 %

I Cal.cul.ated biased weight= 97. 13
. Tabl.e of oomposite oorrection values:

Temp, deg C: 10.7 23.1 40.2
Compo corr: -7.0 -4.0 0.0

================================= MACTEC, :INC.

I
TVA-00022676



I Spec:i.f:i.c gravity correction factor: 0.988
aydrometer type: 152H

Effective depth L= 16.294964 - 0.164 x Rm

I E~apsed Temp, Actual Corrected K RID. Eff. Diameter· Percent
time I min deg C reading reading depth !DID. finer

I
0.50 22.6 46.0 41.9 0.0130 47.0 8.6 0.0539 .42.6
1. 00 22.6 44.0 39.9 0.0130 45.0 8.9 0.0388 40.6
2.00 22.6 43.0 38.9 0.0130 44.0 9.1 0;0277 39.5
5.00 22.6 42.0 37.9 0.0130 43.0 9.2 0.0177 38.5

I 15.00 22.6 41. 0 36.9 0.0130 42.0 9.4 0.0103 37.5
30.00 22.6 40.0 35.9 0.0130 41.0 9.6 0.0073 36.5
60.00 22.6 39.0 34.9 0.0130 40.0 9.7 0.005.2 35.5

I
250.00 22.6 36.0 31.9 0.0130 37.0 1·0.2 0.0026 32.4.

1440.00 22.0 33.0 28.7 0.0131 34.0 10.7 0.0011 29.2

Fractional Components

I Grave~/Sand based on #4
Sand/F:i.nes based on #200

I
% COBBLES = % GRAVEL =
% SILT = 9.8 % CLAY = 35 .. 3

31.5 % SAND = 23.4

D8S= 13.30I D30= 0.00
D60= 2.05 DSO= 0.19

I
I
I
I
I
I
I
I
I
I

================================ MACTEC,. mc.

I
TVA-00022677
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Particle Size Distribution Report
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500 100 10 1 0'.1 0.01 0.001
GRAIN SIZE - mm

0/0 COBBLES 0/0 GRAVEL r 0/0 SAND 0/0 SILT 0/0 CLAY

I 0.0 0.0 \ 25;0 25.5 49.5

SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT (X=NO) Silt with sand
#10 100.0
#20 99.8
#40 99.3
#60 ' 96.7 Atterbem limits

#140 80.8 PL= 29 LL= 43 PI=' 14#200 75.0

Coefficients
085= 0.130 Oeo= 0.0170 DSO= 0.0055
030= 015= 010=
Cu= Cc=

Classlt1cation
uses= ML AASHTO=

Remarks

* (no specification provided)

Sample No.: Source of Sample: Date: 1-20-06
Location: K-6 ElevJDepth: 10'-15'

MACTEC, INC. Client: TVA

Project: TVA Kingston - Gypsum Disposal

Charlotte, North Carolina ProiectNo: 3043-05-1064 Fiaure

TVA-00022678



I GBAIN SIZE DISTRIBUTION TEST DATA------------
Client: TVA

I Project: TVA Kingston - Gypsum Disposal
Project Number: 3043-05~1064

Sample Length (in. / em. •.) :

LL: 43 PI: 14
AASHTO C~assification:

I .....,.- S_amp--='-~_e_D_a_ta ~ _

Source:
Sample No.:

I Elev. or Depth: 10''':3,5'
Location: K-6
Description: Silt with sand

I Date: 1-20-06 PL: 29
.. USCS Classification: ML

Testing Remarks:

Hydrometer Analysis Data

================================== MACTEC, INC.

Men.i.scus correction only: 1
Specific gravity of solids= 2.648
Specific gravity correction factor: 1.000
Hydrometer type: 152H

Effective depth L= 16.294964 - 0.164 x Rm

Separation sieve is #10
Percent -#10 based upon complete sample= 100.0
Weight of hydrometer sample: 56.56
Hygroscopic moisture correction:

Moist weight & tare "" 46.46
Dry weight & tare = 45.90
Tare = 11.57
Hygroscopic moisture= 1. 6 %

Cuculated biased weight= 55.65
Tab~e of composite correction values:

Temp, deg C: 10.7 23.1 40.2
Compo corr: -7.0 -4.0 0.0

Initial
Dry sample andtare= 370.37
Tare = 0.00
Dry sample weight = 370.37
Sample split on number 10 sieve
Sp~it sample data:

Sample and tare = 55.67 Tare = .00 Samp~e weight = 55.67
Cumulative weight retained tare= .00

Tare for cumuJ.ative weight retained= .00
Sieve Cumul.. Wt. . Percent

retained finer
# 10 0.00 100.0
# 20 0.12 99.8
# 40 0.40 99.3
# 60 1.82 96.7
# 140 10.67 80.8
# 200 13.92 75.0

I .(Mechanieu Anal.ysis Data---------""--------

I
I
I
I
I
I
I
I
I
I
I
I
I

TVA-00022679



% SAND = 25.0

I GraveJ./Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL =I % SILT = 25. 5 % CLAY = 49. 5

D85= 0.13 D60= 0.02 D50= 0.01

I
I
I
I
I
I
I
I
I
I
I
I

=============================== !/m,CTEC I INC.

I
TVA-00022680
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Particle Size Distribution Report
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GRAIN SIZE - mm
OfoCOBBLES "10 GRAVEL I "10 SAND "10 SILT I % CLAY

0.0 0.0 I 29.5 39.8 I 30.7

SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT (X=NO) Lean clay with. sand

#4 100.0
#10 94.8
#20 93.1
#40 91.5 Atterberg Limits
#60 88.1 PL= 21 LL= 31 PI= 10#140 75.5

#200 70.5 Coefficients
085= 0.194 0ao= 0.0287 D50= 0.0149
030= 0.0046 °15= °10=
Cu= Cc=

Classtfication
uses= CL AASHTO=

Remarks

)

" (no specification provided)

Sample No.: Source of Sample: Date: 1-20-06
Location: K-7 Elev./Depth: 10'-15'

MACTEC, INC. Client: TVA

Project: TVA Kingston - Gypswn Disposal

Charlotte, North Carolina ProiectNo: 3043-05-1064 Fiaure

I
j
f',.,
!

TVA-00022681



SampJ.e Length{in.!cm.):

LL: 31 PI: 10
AASHTO.CJ.assification:

CJ.ient: TVA
Project: TVA Kingston - Gypsum Disposal
Project. Number: 3043-05-1064

1 GRAIN S_I_ZE__D_I_S_TRI__B_UT_I_ON_TE_S_T_D_iA:_TA_. _

I
I ~ S_amp__=__J._e_D_a_ta ~

Source:
SampJ.e No. :

I EJ.ev. or Depth: 10'-15'
Location: K-7
Description: Lean clay with sand

I Date: 1-20-06 PL: 21
. 'USCS CJ.assification: CL
·Testing Remarks:

MechanicaJ. AnaJ.ysis Data

,Hydrometer AnaJ.ysis Data

Meniscus correction onJ.y= 1
Specific grav.ity of soJ.ids= 2.641
Specific gravity correction factor: 1.002
Hydrometer type: 152H

Effective depth L= 16.294964 - 0.164 x Rm

Separation s.ieve .is #10
Percent -#10 based upon compJ.ete sampJ.e= 94.8
Weight of hydrometersampJ.e: 58.15
Hygroscopic moisture correction:

Moist we.ight & tare = 48.03
Dry weight & tare = 47.61
Tare = 11.46
Hygroscopic moisture: 1. 2 %

CaJ.cuJ.ated b.iased weight= 60.64
TabJ.e of campos.itecorrection vaJ.ues:

Temp, deg C: 10.7 23.1 40.2
Camp. corr: -7.0 -4.0 0.0

Initial.
Dry sampJ.e and tare: 337.15
Tare = 0 ..00
Dry sampJ.e weight = 337.15
SampJ.e spJ.it on number 10 si'eve
SpJ.it sampJ.e Ciata:

SampJ.e and tare = 56.79 Tare =.00 SampJ.e weight = 56.79
CumuJ.ative weight retained tare: .00

Tare for cum.ul.ative weight retained= .00
Sieve CumuJ.. .Wt . Percent

retained finer
# 4 cLoo 100.0
# 10 17.66 94.8
# 20 0.99 93.1
# 40 1.96 91.5
# 60 4.04 88.1
# 140 li.56 75.5
# 200 14.56 70.5

I
I
I
I
I
I
I
I
I
I
I
I
I

====================== MACTEC, mc.

I
TVA-00022682



% SAND =29.5·

Elapsed Temp, Actual Corrected K :RIll Eff. Diameter Percent
time, min deg C reading reading depth :mm finer

0.50 22.5 45.0 40.9 0.0133 46.0 8.8 0.0555 67.5
1. 00 22.5 43.0 38.9 0.0133 44.0 9.1 0.0400 64.2
2.00 22.5 40.5 36.4 0.0133 41. 5 9.·5 0.0289 60.1
5.00 22.5 37.0 32.9 0.0133 38.0 10.1 0.,0188 54.3

15.00 22.5 31.0 26~9 0.0133 32.0 11. 0 0.0114 44.4
30.00. 22.5 27.0 22.9 0.0133 28.0 11.7 0.0083 37.8
60.00 22.6 24.0 19.9 0.0133 25.0 12.2 0.0060 32.8

250.00 22.9 20.0 16.0 0.0132 21. 0 12.9 0.0030 26.4
1440.00 22.5 17.0 12.9 0.0133 18.0 13.3 0.0013 21.2

Fractional Components

0 85= 0.19 D60= 0.03 D50= 0.01
D30= 0.00

1
1
1
I
I Gravel/Sand based on #4

Sand/Fines based on #200

I·% COBBLES = % GRAVEL =
% SILT = 39. 8 % CLAY = 30.'7

1
1
1
1
I
1
I
1
I
I
1
1

======================================= MACTEC, INC •

1
---------------------------------------~._~----------

TVA-00022683
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Particle Size Distribution Report
.E .E .E 0 0 0

.E .E .E ~ ~ III
0 0 0 ;; i 0 .... iil'" ... - ;; ;;; ll! ~ ;;; ;;;

100 , , .

~~
, , , , ,, , ., , , ,

, , ,, , , r-.. , , ,, , ,
~

, ,, , , , , ,
90

~ : , , ,, ,
,

. j
,

t-.~
, , ,., , , , ,, ,

, , .:
80 I" ,

, . , , ,, , ,

~
, ,.. , ,, , , , ,, , , ,

70 . ,

\ · ,, , , ,
, , . ·, , , , , ·a: , · ,

W 60 , ,

11
,·z · , , .u:: · .,

.~
,

I- , , ,
:, , ,

Z 50 , , , ""'l:
~w , , , , ,

~() , , , , ,, , , , , ,
a: , , ,

· ,
W 40 , ,

I"-to-,a. , , , , p...,, , ,

~
,

1· · , ,· ,· , , ,
30 · ,

, , . ,
, , , ·· , ., , , ,

20 · , , , , , ,, , , ,.. , , , ,
, , , , ,

, , , ,
!, , , , ,

10 , ,, , . , , , ,, , , . ,..: , , , , ,, ,
0 , , , ,

500 100 1 1 0.1 0.01 0.001
GRAIN SIZE - mm

OfaCOBBLES % GRAVEL I OfaSAND I 0/0 SILT I OfoCLAY I
0.0 4.4 I 42.6 I 14.1 I 38.9

SIEVE ..... PERCENT SPEC.'" PASS? Material Description
SIZE FINER PERCENT (X=NO) Sand~ fat clay

.75 in. 100.0
..

.375 in. 98.9
#4 95.6·

#10 90.7 Atterbem limits
#20 86.3 PL= 27 LL= 51 PI= 24#40 81.7
#60 72.6 Coefficients

#140 57.0
085= 0.635 060= 0.128 050= 0.0440#200 53.0
030= 015= 010=
Cu= Cc=

Classification
uses= CH AASHTO=

Remarks

• (no specification provided)

Sample No.: Source of Sample: Date: 1-20-06
Location: K-8 ElevJDepth: 10'·15'

MACTEC, INC. Client: TVA
Project: TVA Kingston - Gypsum Disposal

Charlotte, North Carolina Prc;>iect No: 3043·05-1064 Flaure

TVA-00022684



GRAIN .SIZE DISTRIBUTION TEST DATA

Samp~e Length(in./cm.) :

LL: 51 PI: 24
AASBTO C1assification:

Samp~e Data

Mechanica1 Ana~ysis Data

:Ini.tial.
355.84

0.00
355.84.
10 sieve·

Client: TVA
Project:. TVA Kingston - Gypsum Disposal
Projeot Number: 3043-05-1064

Source:
Sam.p~e No.:
E~ev. or Depth: lOT-15'
Location: K-8
Description: Sandy fat clay
Date: 1-20-06 PL: 27
USCS C~assification:CH

Testing Remarks:

I
I
I
I
I
I
I

'Drysamp~e and tare:
Tare =
Dry samp~e weight =
Sam.p~e sp~it on number

I Sp~i t samp~e data:
Sam.p~e and tare = 52.23 Tare = .00 Samp~e weight = 52.23
Cumul.ative weight reta.inedtare= .00

I Tare for cumu~ative wei.ght retained= .00
Sieve Cum~. wt. Peroent

retained finer

I
.75 inch o. 00 100~0

.375 inch 3.89 98.9
# 4 15. 79. 95 ~ 6
# 10 33.07 90.7

I # 20 2.51 86.3
t 40 5.21 81.7
# 60 10.42 72.6

I
# 14 0 19 . 39 57 . 0 . ... '"

. # 200 21.70 53.0

Hydrometer Ana~ysis Data

90.7

Meniscus correction on~y= 1
Specific gravity of so~ids= 2.666
Specific gravityoorrection factor= 0.996

=================================== MACTEC, :INC.

TVA-00022685



::=::::=::::=::::=::::=::::=::::=::::=::::=::::=::::=::::=::::=::::=::::=::::== MA.CTEC, INC.

I
I
I
I-

I
I Gravel/Sand based on #4

Sand/Fines based on #200
% COBBt.ES = % GRAVEL =

I
% SILT =14.1 % CLAY = 38.9

~e5= 0.63 D60= 0.13 D50= 0.04

I
I
I
I
I
I
I
I
I
I
I
I

4.4 % SAND = 42.6

TVA-00022686
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Parti,cle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm

% COBBLES % GRAVEL I % SAND I % SILT %CLAY
0.0 0.0 I 24.1 I 34.1 41:8

SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT (X=NO) Fat clay with sand
#10 100.0
#20 '99.9
#40 99.7
#60 99.0 Atterberg limits

#140 83.7 PL= 28 LL= 50 PI= 22#200 75.9
Coefficients

085= 0.112 060= 0.0300 050= 0.0116
030= 015= D10=
Cu= Cc=

Classification
USCS= CH AASHTO=

Remarks

* (no specification provided)

Sample No.: Source of Sample: Date: 1-20-06
Location: K-9 Elev./Depth: 12'_14'

MACTEC, INC. Client TVA
Project: TVA Kingston - Gypsum Disposal

Charlotte, North Carolina ProiectNo: 3043-05-1064 Figure

TVA-00022687



GRAIN SIZE DISTRIBUTION TEST DATAI
C~ient: TVA

I
Project: TVA Kingston - Gypsum Disposal
,~roject Number: 3043-05-1064

Hydrometer Analysis Data

================================== MACTEC, INC.

Meniscus correction only: 1
Specific gravity of solids= 2.706
Specific gravity correction factor: 0.988
Hydrometer type: 152H

Effective depth L= 16.294964 - 0.164 x Rm

Sample Data

= 61.9:L.weight

100.0

Samp~e Length (in. / cm~) :

LL: 50 PI: 22
AASHTO Classifieation:

Mechanical Analysis Data

sand

# 10
# 20
# 40
# 60
# 140
# 200

Source:
Samp~e No.:
E~~v. or Depth': 12' -14'
Location: K-9
Description: Fat clay with
Date: 1-20-06 PL: 28
USCS C~assification: CH
Testing Remarks:

Separation sieve is #10
Percent -#10 based upon complete samp~e=

Weight of hydrometer sample: 63.07
Hygroscopic moisture correction:

Moist weight & tare = 39.12
Dry'weight & tare = 3B.60
Tare = 10.80
Hygroscopicmois1:ure= 1.9 %

Cuculated biased .weight= 61.91
Tab~e of composite correction vuues:

Temp, deg C: 10.7 23.1, 40.2
Camp. corr: -7.0 -4.0 0.0

Ini.t.iu
Dry samp~e and tare= 419.97
Tare, = 0.00
,Dry samp~e wei.ght = 419.97
SampJ.e sp~it on number' 10 sieve
Sp~it samp~e data':

Samp~e and tare = 61. 91 Tare =.00 Samp~e

CumuJ.ative weight retainedtare= .00
Tare for cum.u1ativeweight retained= ,.00

Sieve Cumu1. Wt. Percent
retaiDed finer

0.00 100.0
O.OB 99.9
0.21 99.7
0.65 99.0

10.11 83.7
14.95 75.9

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TVA-00022688



E~apsed Temp, Actuu Corrected· It Rm Eff. D.iameter Percent
time, min deg C reading reading depth lDID. fi.ner

0.50 22.6 48.5 44.4 0.0130 49.5 8.2 0.0526 70.8
1. 00 22.6 45.0 40.9 0.0130 46.0 8.8 0.0385 65.2 .
2.00 22.6 41.0 36.9 0.0130 42.0 9.4 0.0282 58.9
5.00 22.6 38.0 33.9 0.0130 39.0 9.9 0.0183 54.1

15.00 22.6 35.0 30.9 0.0130 36.0 10.4 0.0108 49.3
30.00 22.6 33.0 28.9 0.0130 34.0 10.7 0.·0078 46.1·
60.00 22.6 31.0 26.9 0.0130 32.0 11. 0 0.0056 42.9

250.00 22.6 27.0 22.9 0.0130 28.0 11.7 0.0028 36.5
1440.00 21.9 24.0 19.7 0.0131 25 .. 0 12.2 0.0012 31.5

Fracti.onu Components

= 24.1% SAND

D85= 0.11 D60= 0.03 D50= 0.01

Grave~/Sandbasedon#4
Sand/Fines based on #200
% COBBLES = % GRAVEL =
% SILT = 34.1 % CLAY = 41.8

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I ============================================= MACTEC, INC .

I
TVA-00022689
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Particle Size Distribution Report
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500 100 1 1 0.1 0.01 0.001
GRAIN SIZE - mm

0/0 COBBLES % GRAVEL I % SAND 0/0 SILT I 0/0 CLAY

0.0 0.0 I 37.3 25.1 I 37.6

SIEVE PERCENT SPEC.'" PASS? Material Description
SIZE FINER PERCENT (X=NO)

..
Sandy lean clay

#10 100.0
#20 100.0 ..
#40 99.9
#60 99.3 Atterberg limits

#140 71.2 PL= 26 LL= 47 PI: 21#200 62.7 -
Coefficients

085= 0.165 °ao- 0.0647 050= 0.0311
030= 015= 010=
C - Cc=.W

Classification
USCS= CL AASHTO=

Remarks

- '* (no specification provided)

sample No.: Source of Sample: Date: 1·20-06
Location: K-10 Elev./Depth: 12'·14'

MACTEC, INC. Client: TVA
Project TVA Kingston - Gypsum Disposal

Charlotte, North Carolina ProiectNo: 3043-05-1064 Fiaure

TVA-00022690



I GRAIN SIZE DISTRIBUTION ~ST DATA-------------------------------Cl.ient: TVA

I Project: TVA Kingston - Gypsum Disposal
Project Number: 3043-05-1064

Sampl.e Length(in./cm.) :

LL: 47 PI: 21
AASHTO Cl.assification:

clay
26

1 --'- s_amp~_J._e_D_a_ta. _.,.-------

Source:
SampJ.e No.:

I El.ev. or Depth: 12'-14'
Location: .K-I0
Description: Sandy lean

I Date: 1-20-06 PL:
. USCS Cl.assification: CL
Testing Remarks:

I Mechanical. Analysis Data
---_----..:....-_~--'----------

= 56.85weight

# 10
# 20
# 40
# 60
# 140
#200

I
I
1 H_=y~dr_om__e_t_e_r_An_a_l._=y~S_;L_·s_D_a_t_a _

Ini.tial

I Dry. sampl.e and tare= 496. 31
Tare = 0.00
Dry sampl.e we±ght = 496.31

I Sampl.e spl.it on number 10 sieve
Spl.it sampl.e data.:

Sampl.e and tare = 56. 85 Tare =. . 00 Sampl.e
Cumul.at:i.ve weight retained tare= . 00

I Tare for cumu1.atiV'e. weight retuned= .00
Sieve Cumul.. Wt. Percent

retUned finer
0.00 100.0
0.01 100.0
0.03 99.9
0.37 99.3

16.37 71.2
21.19 62.7

Separation sieve is #10

I
Percent -#10 based upon compl.ete sampl.e= 100.0
Weight of hydrometer sampJ.e: 58.15
Hygroscopic moisture correction:

I
Moist weight & tare = 47.46
Dry weight & tare = 46.65
Tare = 11.18
Hygroscopic moisture= 2. 3 %

I Cal.cul.ated biased weight= 56.85
Tabl.e of composite correction values:

Temp, deg C: 10.7 23.1 40.2I Camp. corr: -7.0 -4.0 0.0

Meniscus correction onl.y= 1
Specific gravity of sol.ids= 2.664

I Specific gravity correction factor: O. 997
Hydrometer type: 152H

Effective depth L= 16.294964 - 0.164 x Rm

I
=================================== MAC~C, INC.

I
TVA-00022691



% SAND = 37.3

I Elapsed Temp, ActuaJ. Corrected It R:m Eff. Diameter Percent
time, min deg C reading reading depth mm finer

0.50 22.6 37.5 33.4 0.0132 38.5 10.0 0.0588 58.5

I 1. 00 22.6 35.0 30.9 0.0132 36.0 10.4 0.0424 54.2
2.00 22.6 32.5 28.4 0.0132 33.5 10.8 0.0306 49.8
5.00 22.6 30.0 25.9 0.0132 31.0 11.2 0.0197 45.4

I
15.00 22.6 28.0 23.9 0.0132 29.0 11.5 0.0115 41. 9
30.00 22.6 27.0 22.9 0.0132 28.0 11.7 0.0082 40.1
60.00 22.6 26.0- 21. 9 0.0132 27.0 11. 9 0.0059 38.4

I
250.00 22.6 24.0 19.9 0.0132 25.0 12.2 0.0029 34.9

1440.00 21.9 ' 22.0 17.7 0.-0133 23.0 12.5 0.0012 31.1

Fractiona,l;-Components

I Grave~/Sand based on #4 .
Sand/Fines based on #200
% COBBLES = % GRAVEL =I % SILT = 25.1 % CLAY = 37.6

085= 0.16 D60= 0.06 050= 0.03

I
I
I
I
I
I
I
I
I
I
I
I

================================ MACTEC, :INC.

I
TVA-00022692
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Particle Size Distribution Report
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500 100 1 1 0.1 0.01 0.001
GRAIN SIZE - mm

% COBBLES % GRAVEL I % SAND 0/0 SILT 0/0 CLAY

0.0 0.0 I 74.3 10.3 15.4

SIEVE PERCENT SPEC.· PASS? Material Description
SIZE RNER PERCENT (X=NO) Silty sand
#10 100.0
#20 96.5
#40 92.2
#60 71.2 Atterberg Limits

#140 29.6 PL= NP LL= NV PI= NP#200 .25.7
Coefficients

085= 0.347 Oao= 0.203 050= 0.170
030= 0.108 015= 0.0031 010=
Cu= Cc=

Classification
. .~ ,- uses= SM AASHTO=

Remarks

(no specification provided)

Sample No.: Source of Sample: Date: 1-20-06
Location: K-ll ElevJDepth: 12'-14'

MACTEC, INC. Client: TVA
Project: TVA Kingston - Gypsum Disposal

Charlotte, North Carolina Project No: 3043-05-1064 Figure

TVA-00022693



1----------------------GRADI· S;.g DISTRIBm;!ION TEST DATA

I
Client: TVA
Project: TVA Kingston - Gypsum Disposal
Project Number: 3043-05-1064

1 s~a_mp~~_e_D_a_ta_ __'_ --,-_

Samp~e Length(in.!cm.):

LL: NV PI: NP
AASHTO ~assification:

NP

Source:

I Samp~e No.:
E~ev. or Depth: 12'-14'
Location: K-11

I
Descri,Ption:. Silty sand
Date: 1-20-06 PL:
USCS C~ass~£ication: 8M
Testing Remarks:

1------------Mechanicu Anuysis Data

we~ght = 55.24

Ini.tiu
546.12

0.00
546.12
10 sieve

I : ~g
. # 40

I·· :·~~O
# 200

I Dry samp~e and tare=
Tare =

. Dry samp~e weight =
I Sample.sp~it on number

Sp~~t samp~e data:
Samp~e and tare = 55.24 Tare = .00 Samp~e

I CumuJ.ative we~ght retained tare= .00 .
. Tare for,cumu1.ative weight retained= .00

Sieve Cumul.. Wt. Percent
retained f~ner

0.00 100.0
1.93 96.5
4.30 92.2

. 15.92 71.2
38.88 29.6
41.03 25.7

1 H....:y=-dr_ome__t_e_r_An_a_~....:y=_s_1_·s_D_a_ta _

100.0

Rm

I
I =============================== MACTEC, INC.

Separation si.eve ~s #10

I Percent -#:10 based upon comp~etesamp~e=
Weight of hydrometer sample: 57.31
Hygroscopi.c moisture correction:

I Moi.st wei.ght & tare = 52.91
Dry weight & tare = 51.39
Tare = 10.78
Hygroscopic moi.sture= 3.7 %

I Calculated b~ased we~ght= 55.24
Table .of composite correction values:

Temp, deg C: 10.7 23.1 40.2I Compo corr: -7.0 -4.0 0.0

Meniscus correction only: 1

I
Specifi.c gravi.ty of solids= 2. 711
Specific gravity corx:ection factor: 0.987
Hydrometer type: 152H

Effective depth L= :16.294964 - 0.:164 x

TVA-00022694



I E~apsed Temp, Actua~ Corrected K RID Eff. Diameter Percent
time, min deg C reading reading depth mm finer

I
0.50 22.5 18.0 .13.9 0.0130 19.0 13.2 0.0667 24.8
1. 00 22.5 17 .0 12.9 0.0130 18.0 13.3 0.0475 23.0
2.00 22.5 16.0 11.9 0.0130 17.0 13.5 0.0338 21.2
5.00 22.5 15.0 10.9 0.0130 16.0 13.7 0.0215 19·.4

I 15.00 . 22.5 14.0 9.9 0.0130 15.0 13.8 0.0125 17.6
30.00 22.5 13.5 9.4 0.0130 14.5 13.9 0.0089 16.7
60.00 22.5 13.0 8.9 0.0130 14.0 14.0 0.0063 15.8

I
250.00 22.7 12.5 8.4 0.0130 13.5 14.1 0.0031 15.0

1.440.00 22.2 12.0 7.8 0.0130 13.0 14.2 0.0013 13.9

I Grave~/Sand based on #4

Fraction~ Components

Sand/Fines based on #200I % COBBLES = . % GRAVEL = % SAND = 74.3
% SILT = 10.3 % CLAY = 15.4

I
D8S= 0.35
DgO= 0.11

D60= 0.20 D50= 0.17
D1.S= 0.00

I
I
I
I
I
I
I
I
I
I
I
1============================= MACTEC, mc.

TVA-00022695
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Particle Size Distribution,Report
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500 100 1 .1 0.1 0.01 0.001

GRAIN SIZE ~ mm
0/0 COBBLES I 0/0 GRAVEL I 0/0 SAND I 0/0 SILT 0/0 CLAY

0.0 I 0.0 I 362 I 33.0 30.8

SIEVE PERCENT SPEC.* PASS? Material Description
SIZE RNER PERCENT '(X=NO) Sandy lean clay
#10 100.0
#20 99.9
#40 99.9
#60 96.2 AtterbergLlmlts#140 68.3 PL= 26 LL= 48 PI= 22#200 63.8

Coefficients
D8S= 0.187 060= 0.0624 050= 0.0448
D30= 0.0045 015= D10=
Cu= Ce=

Classification
USCS= CL AASHTO=

Remarks

,

(no specification provided)

Sample No.: Source of Sample: Date: 1·20..Q6
Location: K-12 Elev./Depth: 12'-14'

MACTEC, INC. Client: TVA
Project: TVA Kingston - Gypsum Disposal

Charlotte, North Carolina
ProiectNo: 3043..Q5-1064 FIQure

TVA-00022696



I ---'~'______S_I_ZE__D_I_STRIB__U_T_I_O_N_TE_S_T_D_~_:A _

Cl.:ient: TVAI Project: TVA Kingston - Gypsum Disposal
Project Number: 3043-05-1064

1 s_amp--==--l._e_D_a_ta ~_

Sample Length(:in./cm.) :

LL: 48 PI: 22
AASHTO,Cl.ass:if:ication:

clay
26

Source:

I
Sampl.e No. :
El.ev. or Depth: 12'-14'
Location: K-12

I
Descr:iption: Sandy lean
Date: 1-20-06 PL:
USCS Class:if:ication: CL
Testing R.emarks:

I---~-------'----Mechan:ical An8.l.ys:is Data

= 58.67we:ight

Initial.
438.64

0.00
438.64
10 s:ieve

# 10
# 20
# 40
# 60
# 140
# 200

I Dry sample and tare=
Tare =
Dry sample wei.ght =

I.sampl.e spl.:it on number
Spl.:it sampl.e data:

Sample and tare = 58.67 Tare = .00 Sampl.e

I. eumul.ativewe:ight reta.ined tare= . 00
Tare for cumu1ative we:ight, reta:ined= . .00

S:ieve Cumul. Wt. Percent
retained,' f:iner

0.00 100.0
0.04 99.9
0.07 99.9
2.24 96.2

18.57 68.3
21.26 63.$

I
I
I Hydrometer Analys:is Data
._---~---=-------

I
Men:iscus correction onl.y= 1
Specif:ic gravity of solids= 2.708I Specif:ic, grav:ity correction factor: 0.987
Hydrometer type: 152H .

Effective depth L= 16.294964 - 0.164 x

Separation si.eve :is #10

I Percent -:liD 1::?ased upon compl.ete sampl.e=' 100.0
We:ight of hydrometer sample: 59.59
Hygroscop:ic moi.sture correction:

I
Mo:ist we:ight & tare = 47.14
Dry wei.ght & tare = 46.58
Tare = 11.00
Bygroscop:ic moisture= 1. 6 %

I Cal.culated biased weight= 58.67
Tabl.e of composite correction values:

Temp, deg C: 10.7 23.1 40.2
Compo corr: -7.0 -4.0 0.0

I
I ================================= MACTEC, INC.

TVA-00022697



I Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading depth mm finer·

0.50 22.6 38.5 34.4 0.0130 39.5 9.8 . 0.0576 57.8

I 1. 00 22.6 33.0 28.9 0.0130 34.0 10.7 0.0425 48.6
2.00 22.6 30.0 25.9 0.0130 31.0 11.2 0.0308 43.5
5.00 22.6 27.0 22.9 0.0130 28.0 11.7 0.0199 38.5

I 15.00 22.6 25.0 20.9 0.0130 26.0 12.0 0.0116 35.1
30.00 22.6 . 24.0 19.9 0.0130 25.0 12.2 0.0083 33.4
60.00 22.6 23.0 18.9 0.0130 24.0 12.4 0.0059 ·31. 8

I
250.00 22.6 20.0 15.9 0.0130 21.0 12.9 0.0029 26.7

1440.00 21.9 17.0 12.7 0.0131 18.0 13.3 0.0013 21.4

Fractional. Components

I Gravel/Sand based.on #4
Sand/Fines based on #200

I
% COBBLES = % GRAVEL =
% SILT = 33.0 % CLAY = 30.8

DSS= 0.1·9 D60= 0.06 DSO= 0.04
ID30= 0.00

% SAND = 36.2

I
I
I
I
I
I
I
I
I
I
I
1================================= MACTEC, INC.

TVA-00022698
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Particle Size Distribution Report
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GRAIN SIZE - mm

%COBBl:.ES % GRAVEL I % SAND I % SILT I % CLAY
0.0 0.0 I 12.2 I 11.9 I 75.9

SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT (X=NO) ,Elastic silt
#10 100.0
#20 98.4
#40 97.5
#60 %.6 Atterberg limits

#140 90.9 PL= 37 LL= 69 PI= 32#200 87.8

Coefficients
085= 0.0457 060= 050=
030= D15= D10=
Cu= Cc=

Classification
uses= MH AASHTO=

Remarks

" (no specification provided)

Sample No.: Source of Sample: Date: 1-20-06
Location: K·13 Elev.JDepth: 12'·14'

MACTEC, INC. Client: TVA
Project: TVA Kingston - Gypsum Disposal

Charlotte, North Carolina ProiectNo: 3043-05-1064 Fiaure

TVA-00022699



I GRAIN SI:ZE nI:STR:r:BUTI:ON TEST DATA
------==--~~----=-=-----'--------

C~.ient: TVA

I Project: TVA Kingston.- Gypsum Disposal
Project NUmber: 3043-05-1064

1 s_amp~'__~_e_D_a_ta __'_ _

Samp~e Length(in./cm.):

~: 69 PI:: 32
AASHTO C~assificat.ion:

Soux:ce:
Samp~e No·.:1E~ev. or Depth: 12'-14'
Location: K-13
Descr.iption: Elastic silt

I Date: 1-20-06 PL: 37
USCS C~ass.if.ication: MH
Test.ing Remarks:

1·- ~~ _Mechan.:ica1 Ana1ysisData

= 56.10we.ight

I:n.itiaJ.
379.50

0.00
379.50
10·sieve

# 10
# 20
#. 40
#60
# 140
# 200

I
I
I Hydrometer Ana1ys.is Data
----~,----~-----

I Dry samp~e and tare=
Tare . =
Dry samp~e wei.ght =

1Sainp~e sp~i.t on number
Sp~it samp~e.4.ata:

Samp1e and tire = 56.10 Tare = .00 Samp~e

1
Cumu~at.ive we.ight retained tare= .00

.Tare for cum.UJ.ative we.ight reta.ined= .00
Sieve Cumul. Wt. Percent

reta.ined f.iner
0.00 100.0
0.87 98.4
1.39 97.5
1.90 96.6
5.08 90.9
6.86 87.8

Separation sieve is #1 O.

I Percent·-4f;10 based upon comp~ete sample: 100.0
Weight of hydrometer samp~e: 58.36
Hygroscop.ic moisture correction:

I
.Mo.ist we.ight & tare = 50.72

Dry weight &0 tare = 49.19
Tare = 11. 20 .
Hygroscopic moisture= 4.0 %

I Ca1~ated b.iased weight= 56.10
Tab~e of compos.ite correction vaJ.ues: .

Temp, deg C: 10.7 23.1 40.2I Compo corr: -7.0 -4.0 0.0

Men.iscus correction o~y= 1
Spec.ific gravity of so~ids= 2.687

I Spec.if.ic gravity correction factor: 0.992
Hydrometer type: 152H

Effective depth L= 16.294964 - 0.164 x Rm

I
================================= MACTEC, mc.

I
TVA-00022700



% SAND = 12.2

I E1apsed Tenip, Actua1 Corrected K Rm Eff. Diameter Percent
time, min deq C readi.nq reading depth mm finer

0.50 22.6 52.5 48.4 0.0131 53.5 7.5 0.0507 85.5-

I 1. 00 22.6 51. 5 47.4 0.0131 52.5 7.7 0.0362 83.8
2.00 22.6 50.5 46.4 0.0131 51.5 7.8 0.0259 82~0

5.00 22.6 50.0 45.9 0.0131 51.0 7.9 0.0165 81.1

I 15-.00 2.2.6 49.0 44.9 0.0131 50.0 8.1 0.0096 79.4
30.00 22.6 48.0 43.9 0.0131 49.0 8.3 0.0069 77.6
60.00 22.6 4-7.0 42.9 0.0131 48.0 8.4 0.0049 75.8

I
250.00 22.6 44.0 39.9 0.0131 45.0 8.9 0.0025 70.5

1440.00 22.0 42.0 37.7 0.0132 43.0 9.2 0.0011 66.7

Fract.i.on~ C~onents

IGrave1/Sand based on -#4
Sand/Fines based on #200
% COBBLES = % GRAVEL =I % SILT = 11.9 % CLAY = 75.9

Des= 0.05

I
I
I
I
I
I
I
I
I
I
I
I
I ================================ MACTEC, :INC.

TVA-00022701
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Particle Size Distribution Report
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500 100 1 1 0.1 0.01 0.001
GRAIN SIZE - mm

% COBBLES % GRAVEL % SAND 0/0 SILT 0/0 CLAY

0.0 0.0 4.9 34.9 60.2

SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT (X=NO) , Elastic silt
#10 100.0
#20 99.9
#40 99.8
#60 99.5 Atterberg limits

#140 97.4 PL= 41 LL= 65 PI= 24#200 95.1 .
Coefficients

085= 0.0344 060= 0.0049 050= 0.0021
°30= °15= D10=
cu= Cc=

Classification
USCS= MH MSHTO=

Remarks

..
(nospecifieation provided)

Sample No.: Source of Sample: Date: 1-20-06
Location: K-14 Elev./Depth: 12'_14'

MACTEC, INC.
. Client: TVA

Project: TVA Kingston - Gypsum Disposal

Charlotte, North Carolina Project No: 3043-05-1064 Fiaure

TVA-00022702



1 --=-GRAIN::.==.::..:._S=..:I=..:ZE:==---=D:....::I:....::S:....::TRIB===--=-UT-=-=I-=-O-=-:iN_.-=TE=-S_T_D_~_TA _

C1ient: TVAI Project: TVA Kingston - Gypsum Disposal
Project Number: 3043-05-1064

1 S_a_mp~1_e_D_a--=ta --:- _

LL: 65 PI: 24
AASHTOC1assification:

Source: .

I
Samp1e No. :
E1ev. or Depth: 12'-14'
Location: K-14

I
Description: Elastic silt
Date: 1-20-06 PL: 41
USCS C1assification: MH
Testing Remarks:

1 ...:Me==c=h=an===i=c=a1=--:::.An==a1.~y~s:..::~=·s=-D=.=a:....::ta==-- --,-_

= 56.30wei.ght

# 10
# 20
# 40
# 60
# 140
#200

Initial.I Dry samp1e and tare=411. 09
Tare. = 0.00
Dry samp1e wei.g~t = 411.G9

I Samp1e sp1it on number-l0 sieve
Sp1it samp1e data:

Samp1e and tare = 56.30 Tare = .00 Samp1e

I eumu1ative weight retained tare=.OO
Tare for ~ative weight retained= .,00

Sieve Ctmtu1. Wt . Percent
retained finer

0.00 100.0
0.03 99.9
0.10 99.8
0.27 99.5
1. 46 97.4
2.75 95.1

I
I
1 -'-- B..-"y~dr:::.....om_e--=t_e_r_A_n_a_l_:!Y:.....:s:.....~_· s:.....--=D-..:..a_ta _

100.0

I
Meniscus correction on1y= 1
Specific gravity of solids= 2.733I Specific gravity correction factor: 0.982
Hydrometer type: 152H

Effective depth L= 16.294964 - 0.164 x Rm

Separation sieve is #10

I Percent ~#10based upon comp1ete sample:
. Weight of hydrometer samp1e: 58. 24

Hygroscopic moisture correction:

I
Moist weight & tare = 52.43
Dry weight & tare = 51.07
Tare = 11.53
Hygroscopic moisture=3.4·%

I Ca1culated biased weight= 56.30 . .
Tab1e of composite correction values:

Tamp, deg C: 10.7 -23.1 40.2
Compo corr: -7.0 -4.0 0.0

I
I =============================== MACTEC r INC. =.=======================================

TVA-00022703



I El.apsed Temp, Actual. Corrected K RID. Eff. Diameter Percent
time, min deg C reading reading depth mm f.iner

0.50· 22.6 56.0 51. 9 0.0129 57.0 6.9 0.0481 90.5

I 1. 00 22.6 53.0 48.9 0.0129 54.0 7.4 0.0352 85.3
2.00 22.6 51.0 46.9 0.0129 52.0 7.8 0.0254 81.8
5.00 22.6 48.5 44.4 0.0129 49.5 8.2 0.0165 77.4

I 15.00 22.6 44.5 40.4 0.0129 45.5 8.8 0.0099 70.4
30.00 22.6 42.0 37.9 0.0129 43.0 9.2 0.0072 66.1
60.00 .22.6 39 .. 0 34.9 0_0129 40.0 9.7 0.0052 60.8

I
250.00 22.6 34.0 29.9 0.0129 35.0 10.6 0.0027 52.1

1440.00 22.4 30.0 25.8 0.0129 31.0 11.2 0.0011 45.1

Fractional. Components

I Gravel./Sand based on #4
Sand/F±nes based on #200

I
% COBBLES = % GRAVEL·=
% SILT = 34.9 % CLAY = 60.2

Des= 0.03 D60= 0.00 DSO= 0.00

I

% SAND = 4.9

I
I
I
I
I
I
I
I
I
I
I
I ====================================== MACTEC, INC.

TVA-00022704
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GRAIN SIZE - mm

I % COBBLES 0/. GRAVEL I 0/0 SAND 0/0 SILT % CLAY
0.0 10.6 I 23.4 I 12.4 53.6

SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT (X=NO) Sandy elastic silt
1 in. 100.0

•75 in. 97.8
.•375 in. 92.3

#4 89.4 Atterberg Limits
#10 87.7 PL= 42 LL= 60 PI= 18#20 803
#40 75.6 Coefficients#60 72.4

.D85= 1.40 060= 0.0096 D50= 0.0037#140 67.3
#200 66.0 °30= 015= D10=

Cu= Ce= ..-

Classification
USCS= MH. AASHTO=

Remarks

..
(no specification provided)

Sample No.: Source of Sample: ._ Date: 1-2Q..06
Location: K-15A Elev.lDepth: 12'-13'

MACTEC, INC. Client: TVA
Project: TVA Kingston - Gypsum Disposal

Charlotte, North Carolina F'rojectNo: 3043-05-1064 Figure

TVA-00022705



1-----------
GRAIN SIZE DISTRJ:BtJ1l'ION TEST DATA

I
Client: TVA
Project: TVA Kingston - Gypsum Disposal
Project Number: 3043-05-1064

1 s_amp~...:..l._e_D_a_ta _

Sampl.e Length{in./cm.):

.LL : 60 PI : 1 8
AASHTO Cl.assification:

silt

Source:

I Sampl.e No. :
El.ev. or Depth: 12'-13'
Location: K-15A

I
Description: .Sandy elastic
Date: 1-20-06 PL: 42
uses Cl.assification: MH
Testing R.emarks:

1-----'---------
Mechanical. Anal.ysis Data

= 55.76weight

Initial.
397.13

0.00
397.13
10 sieve

I Dry sampl.e and tare=
Tare ::;:
Dry samp~e weight =

I Sampl.e spl.it .on number
Sp~it sample data:

Samp~e and tare = 55.76 Tare = .00 Sampl.e

I Cumulative weight retai.ned tare= .00
Tare for cumu1.ativa weight retai.ned= . 00

Sieve CumuJ.. Wt. Percent

I
retai.ned finer

1 inch 0.00 100.0
.75 inch 8.62 97.8
.375 inch 30.57 92.3

I # 4 41.99 89.4
#: 10 49.01 87.7
# 20 4.69 80.3

I
# 40 7.71 75.6
#: 60 9.71 72.4
#: 140 12.97 67.3
# 200 13.82 66.0

I-------~----Hydrometer Analysis Data

I Separation sieve is #: 1 a
Percent -#10 based upon comp~ete samp~e= 87.7
Weight of hydrometer sampl.e: 59.02

I
Hygroscopic mois~e correction:

Moist weight & tare = 51.43
Dry weight & tare = 49.23
Tare = 11.65

I Hygroscopic moisture: 5. 9 %
Calcul.ated biased weight= 63.58
Table of composite correction values:

I
Temp, deg C: 10.7 23.1 40.2
Compo corr: -7.0 -4.0 0.0

Meniscus correction onl.y= 1I Specific gravity of so~ids= 2. 711

1================================= MACTEC / INC.

TVA-00022706



I Speci.f.ic gravi.ty .correction factor: O. 987
Hydrometer tn>e: 152H

I
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

I 0.50 22.6 46.0 41.9 0.0130 47.0 8.6 0.0538 65.0
1. 00 22.6 45.5 41.4 0.0130 46.5 8.7 0.0382 64.2
2.00 22.6 45.0 40.9 0.0130 46.0 8.8 0.0272 63.5

I
5.00 22.6 44.5 40.4 0.0130 45.5 8.8 0.0173 62.7

15.00 22.6 43.0 38.9 0.0130 44.0 9.1 0.0101 60.4
30.00 22.6 41. 0 36.9 0.0130 42.0 9.4 0.0073 57:3
60.00 22.6 39.0 34.9 0.0130 40.0 9.7 0;0052 54.1

I 250.00 22.6 34.0 29.9 0.0130 35.0 10.6 0.0027 46.4
1440.00 22.6 31. 0 26.9 0.0130 32. O. 11. 0 0.0011 41.7

Fractional. Components

I Gravel/Sand based on #4
Sand/F.ines based on #200

I %. COBBLES = % GRAVEL =
% SILT = 12.4 % CLAY = 53.6

10.6 % SAND = 23.4

1085= 1.40 D50= 0.00

I
I
I
I
I
I
I
I
I
I
I ================================= MACTEC I INC.

TVA-00022707
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Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - rnm

% COBBLES % GRAVEL % SAND % SILT I % CLAY I
0.0 1.3 I 19.8 f· 22.0 I 56.9

SIEVE P·ERCENT SPEC.'" PASS? Material Description
SIZE FINER PERCENT (X=NO) Elastic silt with sand

375 in. 100.0
#4 98.7

#10 95.9
#20 92.5 Atterberg Limits
#40 89.5 PL= 29 LL= 52 PI= 23#60 87.2

#140 81.7 Coefficients#200 78.9 085= 0.169 060- 0.0067 050= 0.0026
°30= 015= 010=
Cu= Cc=

Classification
uses= MH AASHTO=

Remarks.. . .

..
(no specification provided)

Sample No.: Source of Sample: Date: 1-20-06
Location: K-16 ElevJDepth: 10'-15'

MACTEC, INC. Client: TVA

Project: TVA Kingston - Gypsum Disposal

Charlotte, North Carolina ProiectNo: 3043-05-1064 Figure

TVA-00022708



1------------
GRADi SIZE DISTRIBUTION TEST DATA

I C~~ent: TVA
Project: TVA Kingston - Gypsum Disposal
Project Number: 3043-05-1064

1 s_amp~=__~_e_D_a_ta _

Mech~ca~ Anuys~s Data

Source:

I Samp~e No. :
E~ev. or Depth: 10'-15'
Location: K-16

I
DeSCr~Ption: Elastic silt with
Date: 1-20-06 'PL: 29
USCS C~ass~f~ca~on: MHI Testing Remarks:

sand

Samp~e Length (~./em.) :

LL: 52 PI: 23
AASHTO C~ass~f~ca~on:

= 52.09we~ght

I~tia1

265.46
0.00

265.46
10 s~eve

inch.375
# 4
# 10
# 20
# 40 .
# 60
# 140
# 200

I
I
I

I Dry samp~e and tare=
Tare =
Dry samp~e we~9'ht =

I Samp~e sp~~t on number
Sp~~t samp~e data:

Samp~e and tare = 52.09 Tare = .00 Samp~e

I Cumu~ative we~9'ht retained tare=: .00
Tare forc1imul.ative we~ght retai.ned= .00

S~eve CumuJ.. Wt. Percent
re~ed f~er

0 ..00 100.0
3.36 98.7

10.82 95.9
1. 86 92.5
3.45 89.5
4.74 87.2
7.73 81. 7
9.25 78.9

95.9

Hydrometer Anuys~s Data

I Separati.on s~eve ~s #10
Percent -#10 based upon comp~ete sample=

I We~ght of hydrometer samp~e: 52. 72
Hygroscopic mo~sture correction:

Moist we~ght & tare = 46.63

I
Dry weight & tare = 46.20
Tare = 10.91
HygroscOpic mo~sture= 1. 2 %

Cucu~ated b~ased we~9'ht= 54.31

I Tab~e of compos~te correction vUues:
Temp, deg C: 10.7 23.1 40.2
Compo corr: -7.0 -4.0 0.0

I Meniscus correction o~y= 1
Spec~f~c grav~ty of so~~ds= 2.748

I
Specific gravity correction factor: 0.979

,Hydrometer type: 152H

1================================ MACTEC, mc.

TVA-00022709



I Effective depth L= 16.294964 - 0.164 x Rm

E~apsed Temp, Actual Corrected K Rm Eff. Di.ameter Percent

I ti.me, mi.n d.eg C readi.ng readi.ng depth mm fi.ner
0.50 22.5 46.5 42.4 0.0129 47.5 8.5 0.0530 76.3
1.00 22.5 45.5 41.4 0.0129 46.5 8.7 0.0379 74.5

I 2.00 22.5 44.5 40.4 0;0129 45.5 8.8 0 .. 0270 72.7
5.00 22.5 43.0 38.9 0.0129 44.0 9.1 0.0173 70.0

15.00 22.5 40.0 35.9 0.0129 41.0 9.6 0.0103 64.6

I
30.00 22.5 38.0 33.9 0.0129 39.0 9.9 0.0074 61. 0
60.00 22.6 36.0 31.9 0.0128 37.0 10.2 0.0053 57.5

250.00 22.6 32.0 27.9 0.0128 33.0 10.9 0.0027 50.3
1440,00 22.3 30.0 25.8 0.0129 31.0 11. 2 0.0011 46.5

I Fractiona~ Components

I
Grave~1Sand based on #4
Sand/Fi.nes based on #200
% COBBLES = % GRAVEL = 1.3

I
%SJ:LT =22.0'% CLAY = 56.9

D8S= 0.17 D60= 0.01 DSO= 0.00

% SAND = 19.8

I
I
I
I
I
I
I
I
I
I
I
I =============================== MACTEC, INC.

TVA-00022710
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Particle -Size Distribution Report
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GRAIN SIZE - mm
% COBBLES .%GRAVEL l % SAND % SILT I % CLAY I

0.0 0.0 I 11.0 14.6 I 74.4 I

SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT (X=NO) Elastic silt

#4 100.0
#10 99.3
#20 98.1
#40 96.6 Atterbera Limits
#60 95.2 PL= 40 LL= 75 PI=. 35#140 91.3

#200 89.0 Coefficients
°85=0.0314 060= 050=
°30= . 015= °10=
Cu= Cc=

Classification
uses;'" MH MSHTO=

Remarks

* (no specification provided)

Sample No.: Source of Sample: Date: 1-20-06
Location: K-17 eiev.lDepth: 10'-15'

MACTEC, INC. Client: TVA
Project: TVA Kingston· Gypsum Disposal

Charlotte, North Carolina Proiect No: 3043-05·1064 Figure

TVA-00022711



Samp1e Length (in./cm.) :

LL : 75 PI : 35
AASHTO C~ass±fication:

= 51. 22

1_----------
GRAIN SIZE DISTRIBUTION TEST DATA

I
C1ient·: .TVA··
Project: TVA Kingston - Gypsum Disposal
Project Number: 3043-05-1064

I Samp1e Data
---~-~------

Source:

I Samp~e No. :
E1ev. or Depth: 10'-15'
Location: K-17.

I
Description: Elastic silt
Date: 1-20-06 PL: 40
OSCS C1assification: MR.
Testing Remarks:

I--------~--Mechani..ca1 Ana1ysis Data

1mtia1I Dry samp1e andtare= 285.36
Tare = 0.00
Dry samp1e weight =285.36

1Samp~e sp1it on number 10 sieve
Sp1it sample data:

Samp1e and tare = 51. 22 Tare = .. OOSamp1e weight

I Cumu1ative .weight retaiped tare: . 00
Tare for cumu1.ative wei.ght retained= .00

.Sieve CumuJ.. Wt. Percent

I
retained fi.ner

# 4 0.00 100.0
# 10 1.90 99.3
# 20 0 .64 98 . 1

I # 40 1.37 96 . 6
# 60 2.10 95.2
# 140 4.12 91.31__#_2_0_0 5_._2_9 8_9_._0 _

Hydrometer Anal.ysis· Data

I Separation si.eve is #1 0
Percent -#10 based upon complete samp1e= 99.3
Weight of hydrometer samp1e: 52.33

I Hygroscopic moisture correction:
Moist weight & tare = 47.75
Dry weight & tare = 46.97
Tare = 10.89

I Hygroscopic moisture: 2. 2 %
Cal.~ated biased weight= 51. 58
Tab1e of composite correction va1ues:

I Temp, deq. C: 10 .7 23 . 1 4°.2
Camp. corr: -7.0 ~4.0 0.0

I
Meni.scus correction on1y= 1
Specific gravity of so~ids= 2.699
Specific gravity correction factor: 0.989
Hydrometer type: 152RI Effective depth L= 16.294964 - 0 .. 164 x :Rm

I ======================================= MACTEC I mc.

TVA-00022712



I
E~apsed Temp, Actu~ Corrected. K Rm Eff. Di.ameter Percent

I
time, min deg C readi.ng reading· depth mm. finer

0.50 22.5 50.0 45.9 0.0130 51.0 7.9 0.0519 87.9
1. 00 ·22.5 49.0 44.9 0.0130 50.0 8.1 0.0371 86.0
2.00 22.5 48.0 43.9 0.0130 49.0 8.3 0.0265 84.1

I 5.00 22.5 47.0 42.9 0.0130 48.0 8.4 0.0169 82.2
15.00 22.5 45.5 41.4 0.0130 46.5 8.7 0.0099 79.3
30.00 22.5 44.0 39.9 0.0130 45.0 8.9 0.0071 76.4

I
60.00 22.6 43. O. 38.9 0.0130 44.0 9.1 0.0051 74.5

250.00 22.6 41. 0 36.9 0.0130 42.0 9.4 0.0025 70.7
1440.00 22.2 40.0 35.8 0.0131 41. 0 9.6 0.0011 68.6

I Fractionu Components

Grave~JSand based on #4

I SandI-Fines based on #200
% COBBLES = % GRAVEL =
% SILT = 14.6 % CLAY = 74.4

1085= 0.03

% SAND = 11. 0

I
I
I
I
I
I
I
I
I
I
I
1================================ MACTEC, INC.

TVA-00022713
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Particle Size Distribution Report
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GRAIN SIZE - mm

0/0 COBBLES % GRAVEL I % SAND % SILT I 0;. CLAY I
0.0 8.4 I 12.2 16.7 I 62.7 I

SIEVE PERCENT SPEC.* PASS? Material Description'
SIZE FINER PERCENT (X=NO) Elastic silt with sand

.375 in. 100.0
#4 91.6

#10 83.9
#20 83.7 Atterberg limits
#40 83.3 PL= 37 . LL= 71 PI= 34#60 82.5

#140 81.1 Coefficients#200 79.4
085= 2.44 060= 0.0031 050=
030= 015= 010=
Cu= Cc=

Classification
uses= MH AASHTO=

Remarks

• (no specification provided)

Sample No.: Source of Sample: Date: 1-20-06
Location: K-18 ElevJDepth: 10'·15'

MACTEC, INC. Client: TVA

Project: TVA Kingston - Gypsum Disposal

Charlotte, North Carolina Project No: 3043-05-1064 Figure

...._--------------~---------
TVA-00022714



1------------GRAIN SIZE DJ:STRJ:BUTJ:ON TEST DATA

I
Client: TVA
Project: TVA Kingston - Gypsum Disposal
Project Number: 3043-05-1064

1 s_a_mp~~_e_D_a_ta ,__---__

Mechan:Lcu Anuysis Data

Source:

1Sample No. :
E~ev . or. Depth: 1 0 ' -15 '
Location: K-18

I.DesCriPtiOn: Elastic silt with
Date: 1-20-06 PL: 37 .
oses Classification: MH
Testing Remarks:

I .

sand

Samp~eLength(in./cm.):

LL: 71 PJ: : 34
AASHTO Classification:

weight = 56.68

:!n;Ltiu
304.28

0.00
304.28
10 sieve

inch.375
# 4
# 10
# 20
# 40
# 60
# 140
# 200

I
1
I

1Dry samp~e and tare=:
Tare =
Dry samp~e weight =

1Samp~e sp~it on number
Sp~it samp~e data:

Samp~e and tare = 56.68 Tare = .00 Sample

1 Cumulative weight retained tare= . 00
Tare for cumulative weight retained= .00

Sieve eum.ul. wt. Percent
retained finer

0.00 100.0
25.63 91.6
49.03 83.9

0.14 83.7
0.43 83.3
0.92 82.5
1.87 81.1
3.06 79.4

83.9

Hydrometer Ana~ys:Ls Data

I Separation sieve is #10
Percent -#10 based upon comp~ete sample=

I Weight of hYdrome.ter samp~e: 57.16
Hygroscopic moisture correction:

Moist weight & tare = 43.17
Dry weight & tare =42.90

1 Tare = 11.33
Hygroscopic moisture= O. 9 %

Calculated biased weight= 67.55

I Table of composite correction values:
Temp, deg C: 10.7 23.1 40.2
Compo corr: -7.0 -4.0 0.0

I Meniscus correction only: 1
Specific gravity of solids= 2.781
Specific gravity correction factor= 0.972I Hydrometer type: 152H

1=============================== MACTEC, INC.

TVA-00022715



E~apsed Temp ,Actual Corrected K b Eff.· Diameter Percent
time, min deg C reading reading depth mm finer

0.50 22.5 57.0 52.9 0.0127 58.0 6.8 0.0469 76.1
1. 00 22.5 55.5 51.4 0.0127 56.5 7.0 0.0338 73.9
2.00 22.5 54.0 49.9 0.0127 55.0 7.3 0.0243 71.7
5.00 22.5 52.0 47.9 0.0127 53.0 7.6 0.0157 68.9

15.00 22.5 50.0 45.9 0.0127 51. 0 7.9 0.0093 66.0
30.00 22.5 49.0 44.9 0.0127 50.0 8.1 0.0066 64.5
60.00 22.6 47.5 43.4 0.0127 48.5 8.3 0.0047 62.4

250.00 22.9 45.0 41.0 0.0127 46.0 8.8 0.0024 58.9
1440.00 22.4 44.0 39.8 0.0128 45.0 8.9 0.0010 57.3

Fractionu Components

I Effective depth L= 16.294964 - 0.164 x BIn

I
I
1
1------------
I

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = 8. 4I % SILT = 16.7 % CLAY = 62.7

D8S= 2.44 D60= 0.00

% SAND = 12.2

I
I
I
I
I
I
I
I
I
I
I
1================================ MACTEC, INC.
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MOISTURE-DENSITY RELATIONSIDP TEST RESULTS
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Proposed Gypsum DisposalArea, TVA Kingston Fossil Plant
MACTECProject 3043051064.01

February 24, 2006
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COMPACTION TEST REPORT
95.0

I , ' .

,
I· ...

92.5

\
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/ 1\ ~. . ..

90.0
"- I \ \0
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~
'iii
C-
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ZAVfor-a

I~ ... Sp.G. =
0 2.7

87.5

I.. . .
.. ..

, ..

85.0
;

82.5
18.5 21.0 23.5 26.0 28.5 31.0 33.5

Water content, %

Test specification: ASTM D 69&·91 Procedure A Standard

Elevl Classification Nat. %> .%<

Depth USCS
Sp.G. LL PI

AASHTO Moist. No.4 No.200

10'·15' MH 34.7% 2.69 . 56 19 3.2 75.0

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density == 92.1 pef Red Brown Elastic Silt with SAND

Optimum moisture == 27.8 %

Project No. 3043051064- Client: Remarks:

Project: TVA Kingston Gypsum Disposal

~• Location: K-3 10'-15'

COMPACTION TEST REPORT

MACTEC. INC. Figure
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COMPACTION TEST REPORT
112

~
~107

~

~
102 ,

~
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0

~
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c
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~
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"0

~.c:-
O

97

~ . '"
~~. ZAV fo(

92 Sp.G. =
2.7

.......

87
18 20 .22 24 26 28 30 .

Water content, %

Test specification: ASTM D 698-91 Procedure A Standard

Elevl Classification Nat %> . %<
Sp.G. LL PI

Depth .USCS AASHTO Moist. No.4 No.200

10'-15' ML 25.6% 2.65 43 14 0.0 75.0

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 101.3 pef
. Red Brown Silt with SAND

Optimum moisture = 22.1 %

Project No. 3043051064- Client: Remarks:
Project: TVA Kingston Gypsum Disposal Q.,'f..

• Location: K-610'-15'

COMPACTION TEST REPORT

MACTEC! INC. Figure
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COMPACTION TEST REPORT
120

~
.. . - .

.-

115 ~
~

~: . : ..
..

"
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110 -_.
' .......

~.
t)
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n.

~
'iii

- . . . , -. .. -
c::

~
Q)
-0

~ / . -
0 ZAV for

105
~

Sp.G. =

~,
2.7

- .

.
'100

... ..- .. ...... ...-
95 ,

10 1'2 14 16 18 20 22
Water content, %

Test specification: ASTM D 69&-91 Procedure A Standard

Elevl Classification Nat. %> %<
. Depth USCS

Sp.G. LL PI
AASHTO Moist No.4 No.200

10'-15' CL 22.3% 2.64 31 10 0.0 70.5

TEST RESULTS MATERIALDESCRIPTION

Maximum dry density = 109.6 pef Dark Brown Lean Clay with SAND

Optimum moisture = 16.0 %

Project No. 3043051064- Client: Remarks:
Project: TVA Kingston Gypsum Disposal t1f
• Location: K-7 10'-15'

COMPACTION TEST REPORT

MACTEC. INC. Figure
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COMPACTION TEST REPORT
110

~
~,

105

~
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- ~ ..... . .. ...

I V· --....". : K
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t>
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I'0 2.7
t:-
O

95

.. .......
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. ,

85
11.5 14.0 16.5 19.0 21.5 24.0 26.5

Water content, %

Test specification: ASTM D 698-9\ Procedure A Standard

Elevl Classification Nat. %> %<
Depth USCS AASHTO

Sp.G. LL PI
Moist No.4 No.200

10'-\5' -CH 22.4% 2.67 51 24 4.4 53.0

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density =102.6 pef Red Brown Sandy Fat CLA Y

Optimum moisture = 20.6 %

Project No. 3043051064- Client: Remarks:
Project: TVA Kingston Gypsum Disposal

~
• Location: K-810'-15'

COMPACTION TEST REPORT

MACTEC, INC. Figure
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COMPACTION TEST REPORT
105 ,'" . . . .......

~.
; . .

.. .. ...

100
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ZAVfor95

V'0 Sp.G. =
0. 2.7
~
'iii
c
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'0

~ I ..

0
90

" **,.'

..-

85

80
13.5 16.0 18.5 21.0 23.5 26.0 28.5

Water content, %

Test specification: ASTM D 698-91 Procedure A Standard

Elevl ClassIfication Nat %> %<
Sp.G. LL PI

Depth USCS AASHTO Moist No.4 No.200

10'-15' MH . 28.3% 2.75 52 23 1.3 78.9

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = J00.8 pcf
Dark Red Brown Elastic Silt with SAND

Optimum moisture =22.8 %

Project No. 3043051064- Client: R.m.rks~ .-
Project: TVA Kingston Gypsum Disposal

• Location: K-]6 10'_15'

COMPACTION TEST REPORT

MACTEC, INC. Figure
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COMPACTION TEST REPORT
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2.7
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77

19.5 22.0 24.5 27.0 29.5 32.0 34.5
Water content, %

Test specification: ASTM D 698·91 Procedure A Standard

Elevl Classification Nat %> %<
Depth USCS

Sp.G. LL PI
AASHTO Moist No.4 No.200

10'-15' MH 30.6% 2.70 75 35 0.0 89.0

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density :=: 91.1 pef Red Brown Elastic SILT

Optimum moisture =29.5 %

Project No. 3043051064- Client: Remarks:
Project: TVA Kingston Gypsum Disposal CV• Location: K-17 10'-15'

COMPACTION TEST REPORT

MACTEC, INC. Figure
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COMPACTION TEST REPORT
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Water content, %

Test specification: ASTM D 698-91 Procedure A Standard

Elev! Classification Nat. %> %<

Depth USCS
Sp.G. LL PI

AASHTO Moist. No.4 No.200

10'-15' MH 31.3% 2.78 71 34 8.4 79.4

TEST RESULT8 MATERIAL DESCRIPTION

Maximum dry density =91.4 pef
Red Brown Elastic Silt with SAND

Optimum moisture = 29.2 %

Project No. 3043051064- Client: Reme"",'c:1f
Project: TVA Kingston Gypsum Disposal

• Location: K-18 10'- I5'

COMPACTION TEST REPORT

MACTEC. INC. Figure
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Proposed Gypsum Disposal Area, TVA Kingston Fossil Plant
MACTEC Project 3043051064.01

UNIT WEIGHT TEST RESULTS

February 24, 2006
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Total Sample Inside Diameter I Moisture Content IHeight, inches of Cut Tube, inchf!S

·1 22.62 Tare No. A-16
2 22.6 Top 2.870 Tare Weight 16.41 grams
3 22.58 Bottom 2.870 Wet Weight + Tare 130.22 grams

Average 22.60 Average 2.870 Dry Weight + Tare 103~98 grams
Moisture Content 30.0 %

RESULT SUMMARY

, GeoTesting Exp.ress

Boring No.:_NB_-_2_1B -_
Depth: 31-33 Ft.

Sample.ID:._U.,...d _
Reviewed By: JW---------

Date: 02/02/06

30.0 %------
120.5 pef-----_.

__..;...9__2'..;...7_---'pcf

Moisture Content

Wet Density
Dry Density

GTX TECHNICALPllOCEDURE T..,.03
UNIT WEIGHT OF SAMPLE

Total Weight ofSoil + Tube Section 6338.00 grams------
Weight ofClean. Dry Tube Section 1713.80 . grams

et Weight ofSoil 10.19 lbs

Volume ofSample 0.085 ft~

Project No.: GTX G0959
Lab No: 13775-----------Project Name: Kingston Proposed Gypsum Stack

Tested By: HJ------------Date: 12/14/05

Remarks:

I
I
I
I
I
·1
I
I
I
I
I
I
I
I
I
I
I
I
I
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RESULT SUMMARY

GTXTECHNICAL PROCEDURE T-03
UNIT WEIGHT OF SAMPLE

Moisture Content

grams
grams
grams
%

Boring No.: ....NB__-4_7B__A _

Depth: 20-22 Ft.
SampleID:_U_d ---., _

Reviewed By:. JW-----------
Date: 02/02/06

46.8 %------
___1_08_._5_----'pc!

73.9 pCf--------.,.

GeoTesting Express

Top 2.870
Bpttom 2.870

Average 2.870

Inside Diameter
of Cut Tube, inches

Moisture Content
Wet Density
Dry Density

Total Sample
Height, inches

1 19.65
2 19.65
3 19.65

Average 19.65

Total Weight ofSoi! +Tube Section 5;.,;;1.,;;.11;;;,;,.00,;;.;. g;rams
Weight ofClean, Dry Tube Section 1490.10 grams

et Weight orSoil 7.98 lbs

olume ofSam Ie 0.074.ft
3

Project No.: GTX 00959
Lab No: 13774...;...------------Project Name: Kingston Proposed Gypsum Stack

Tested By: HJ-----'-------Date: 12/22/05

Remarks:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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TotalSa~ple Inside Diameter I Moisture Content IHeight, inches of Cut Tube, inches

1 20.5 Tare No. M-3'
2 20.5 Top 2.870 Tare Weight 77.96 grams
3 20.5 :IJottom 2.870 Wet Weight + Tare 208.77 grams

Average 2.0.50 Average 2.870 Dry Weight + Tare 176.43 grams
Moisture Content 32.8 %

GeoTesting Express

Boring No.: NB:-73WB---------
Depth: 40-42 Ft.

Sample ID:_U_d _
Reviewed By: _JW _

Date: 02/02/06

32.8 %
--~=---
___1_20.....0~__.pcf
___9__0o_4_--,pcf

Moisture Content
Wet Density
Dry Density

GTX TECHNICAL PROCEDURE T-03
UNIT WEIGHT OF SAMPLE

RESULT SUMMARY

Total Weight ofSoil + Tube Section _--:-5_7_90_.0_0__grams
eight of Clean, Dry Tube Section ·1611.40 grams

Wet Weight of Soil 9.21 lbs

. olume of Sample 0.077 fi3

Project No.: GTX 00959
Lab No: 13767·-------------Project Name: Kingston Proposed Gypsum Stack

Tested By: HJ-----------Date: 12/12/05

Remarks:

I
I
I
I
I
I
I
I
I
I
I
I
I
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Total Sample Inside Diameter I Moisture Content IHeight, inches of CDt Tube, inches

1 5.57 Tare No. B-29
2 5.57 Top 2.848 Tare Weight 57.99 grams
3 5.57 Bottom 2.848 Wet Weight + Tare 1216.14 grams

Average 5.57 Average 2.848 Dry Weight + Tare 951.73 grams
Moisture Content 29.6 %

GeoTesting Express

Boring No.: NB-73WBA
Depth: 40-42 Ft.

Sample ID:_U_d _
Reviewed By:_JW _

Date: 02/02/06

29.6 %------
__..;.;.l24-:.;,;;.3__pcf

96.0 pcl"_____~ :J

Moisture Content
Wet Density
Dry Density

GTX TECHNICAL PROCEDURE T-03
UNIT WEIGHTOF SAMPLE

RESULT SUMMARY

ota! Weight ofSoil +Tube Section 1158.15 grams------
Weight ofC1ean, Dry Tube Section 0.00 grams
Wet Weight of Soil . 2.55 Ibs

1 ft 3
o ume ofSample 0.021

Project No.: GTX G0959
Lab No: 13768---'-..,;.---------

Project Name: Kingston Proposed Gypsum Stack
Tested By: _HJ _

Date: 12/14/05

Remarks:

I
I
I
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I
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Total Sample Inside Diameter. Moisture Content
Height, inches of Cut Tube, inches

1 15.13 Tare No. M-8
2 15.09 Top , 2.870 Tare Weight 75.28 grams
3 15.11 Bottom 2.870 Wet Weight + Tare 178.70 grams

Average 15.11 Average 2.870 Dry Weight + Tare 155.63 grams
, Moisture Content 28,7 %

GeoTesting Express

RESULT SUMMARY

Boring No.: _NB_-_77B_' _
Depth: 11-12.8 Ft.

Sample ID:_U_d _
Reviewed By:_JW _

Date: 02/02/06

28.7 %
----:;;...;~--

__.;;;.11;.;.;;8..;.;.8~_pcf

__...;.9_2.3~__pcf

Moisture Content
Wet Density
Dry Density

GTX TECHNICAL PROCEDURE T..03
UNIT WEIGHT OF SAMPLE

Total Weight of Soil + Tube Section __4_1_95_.0_'O__grams
Weight ofClean, Dry Tube Section 1145.80 grams

et Weight of Soil 6.72 Ibs
, ft3olume ofSample 0.057

Project No.: GTX 00959
Lab No: 13765-----------Project Name: Kingston Proposed Gypsum Stack

Tested By: _H_J _
Date: 12/12/05

Remarks:

I
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I
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RESULT SUMMARY

GTX TECHNICAL PROCEDURE T-03
UNIT WEIGHT OF SAMPLE

grams
grams
grams
%

Moisture Content

BoringNo.:..:.:..NB=--,...-77B~ _
Depth: 13-15 Ft.

Sample ID:_U_d _
Reviewed By:...;..JW _

Date: 02/02/06

30.7 %------
___11_8_.9~_pef

90.9 pef
-~-~--

GeoTesting Express

Insi
ofCu

Moisture Content
Wet Density
Dry Density

Total Weight of Soil + Tube Section __4_1_94_.~00__grams

. Weight ofClean, Dry Tube Section 1145.00 grams
et Weight of Soil 6.72 lbs

ft 3
olume of Sample 0.057

Total Sample
Height, inches

1 15.1
2 15.05
3 15.15

Average 15.10

Project No.: GTX 00959
Lab No: 13766

----------~Project Name: Kingston Proposed GyPsum. Stack
Tested By: HJ

-----~----~Date: 12/12/05

Remarks:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Total Sample Inside Diameter Moisture Content
Height, inches of Cut Tube, inches

1 15.45 Tare No. A-33
2 15.45 Top 2.848 Tare Weight 17.16 grams
3 15.45 Bottom 2.848 Wet Weight + Tare 104.12 grams

Average 15.45 Average 2.848 Dry Weight + Tare 79.70 grams
Moisture Content 39.0 %

GeoTestirig Express

Boring No.: -.NB_-_85_B_, _
Depth: 28-30 Ft.

Sample ID:_U_d ~

Reviewed By:_JW ---
Date: 02/02/06

39.0 %------
113.3 pc~______ :I

___8_1_.5 pc/

Moisture Content
Wet Density
Dry Density

GTX TECHNICAL PROCEDURE T-03
UNIT WEIGHT OF SAMPLE .

RESULT SUMMARy

Total Weight of Soil +Tube Section __4...:;1.;;:..34,.;.;,.O.;...O__grams
eight ofClean, Dry Tube Section 1205..70 grams
et Weight of Soil 6.46 lbs

olume of Sample 0.057 ft3

Project No.: GTX G0959
tab No: 13771------------Project Name: K.4lgston Proposed GyPsum Stack

Tested By: HJ ,------------Date: 12114/05

Remarks:

I
I
I
I
I
I
I
I
I
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RESULT SUMMARY

GTX TECHNICAL PROCEDURE T-03
UNIT WEIGHT OF SAMPLE

grams
grams
grams
%

Moisture Content

Boring No.: ....NB.;.;::;:-.-..;;..85_B _

Depth: 30-32 Pt.
Sample ID: ....U....d~ _

Reviewed By:_JW _
Date: 02/02/06

30.0 %------
120.2 pef

-----~
__.....9..;.,.2.:.;:,.~__pef

GeoTesting Express

Top 2.870
Bottom 2.870

Average 2.870

Inside Diameter
of Cut Tube, inches

Moisture Content
Wet Density
Dry Density

Total Weight of Soil + Tube Section __2_5_3_0._00__grams
eight of Clean, Dry Tube Section 687.00 grams
etWeightofSoil 4.06 lbs

. ft 3
olume ofSample 0.034

1 9.03
2 9.05
3 9

Average 9.03

Total Sample
Height, inches

Project No.: GTX G0959
Lab No: 13772

~~~--------Project Name: Kin~ton Proposed Gypsum Stack
Tested By: HJ

Date: -:'1-2/-:'1-4/-:'0-5--------

Remarks:

I
I
I
I
I.
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UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST RESULTS
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Proposed Gypsum Disposal Area, TVA Kingston Fossil Plant
MACTEC Project 3043051064.01

February 24, 2006
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err'
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~
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til
ID

.s::.
(f) 3

0
0 3 6 9 12 15 18

Normal Stress, ksf

6 Sample No. 1 2 3

Water Content, 39.4 37.1 38.6
5 Dry Density, pet 79.9 82.3 77.4

'iii Saturation, 98.6 98.3 90.9;::
2 E Void Ratio 1.0459 0.9880 1.1127.... .-- Diameter, in.Ul 4 2.82 2.81 2.80..lI::

u) ./ Height, in. 6.11 6.09 6.08
en

~
Water Content, 39.9 ..37.7 42.5

3 - Dry Density, pet 79.9 82.3 77.4
"- en
~

I.- Q) Saturation, 100.0 100.0 100.01/ I-
"> <C Void Ratio 1.0459 0.9880 1.1127
ID 2 - 3 Diameter, in. 2.82 2.81 2.80Cl v

Height, in. 6.11 6.09 6.08
Strain rate, in.lmin. 0.02 0.02 0.02

'I
1/... ,.... Back Pressure, ksf 2.9 2.9 2.9

Cell Pressure, ksf 5.8 8.6 14.4
0

20
1

0 5 10 15 Fail. Stress, ksf 0.7 4.5 2.8
Axial Strain, % Ult. Stress, ksf

0'1 Failure. ksf 3.6 102 14.3
Type of Test:

0'3 Failure, ksf 2.9 5.8 11.5
Unconsolidated Undrained

Sample Type: undisturbed sample Client: TVA

.Description:
Project: TVA Kingston - Proposed Gypsum Stack

·Assumed Specific Gravity: 2.62 Location: NB-18

Remarks: Sample Number: 00-2,3 & 4 (UU) Depth: 9'-18.5'

Proj. No.: 3043051021 .Date:
TRIAXIAL SHEAR TEST REPORT

Figure MACTEC. INC.

Tested By: :....A1=e=xa=:..:,nd=e=r Checked By: .!...H~a~m.!.!:le~tt~ _
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Client: TVA
Project: TVA Kingston - Proposed Gypsum Stack
LoCation: NB-18 Depth: 9'-18.5' Sample Number: UD-2, 3 & 4 (UU)

Project No.: 3043051021 Figure I MACTEC, INC.

Tested By: ,-,A=le~x=an"",d=e:..:...r Checked By: .:....:H=am=le=tt'-- _
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.... MACTEC, INC. ...

TRIAXIAL COMPRESSION TEST
Unconsolidated Undrained

9/13/2005
9:03 PM

Final
642.950
447.100

14.010
45.2

UD-2, 3 & 4 (UU)

PI=

39.9

Saturated

Sample Number:

PL=

TVA
.TVA Kingston - Proposed Gypsum Stack

3043051021·
NB-18

9'-18.5'

Specimen Parameter Initial
Moisture content: Moistsoll+tare, gms. 1118.300

Moisture content: Dry soil+tare, gms. 802.500
Moisture content Tare, gms. 0.000
Moisture, % 39.4

Moist specimen weight, gms. 1118.3

Diameter, In. 2.82 2.82

Area, in.2 6.25 6.25
Height, in. 6.11 6.11
Net decrease in height, in. 0.00

Wet Density, pet 111.4 111.9
Dry density, pet 79.9 79.9
Void ratio 1.0459 1.0459
Saturation, % 98.6 100.0

Load ring ·constant =0.72 Ibs. per input unit
Cell pressure =40.00 psi (5.76 kst)

Back pressure =20.00 psi (2.88 kst)
'Effective confining stress =2.88 ksf

Strain rate, InJmln. = 0.02
Fall. Stress = 0.72 ksf at reading no. 7

Date:
Client:
Project:
Project No.:

.Location:
Depth:
Description:
Remarks:
Type of Sample: undisturbed sample

Specific Grav1ty=2.62 LL=
Test Method: COE unifonn strain

I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
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I
I Def. Deviator Minor Prine. Major Prine.

Dial Load Load Strain Stress Stress Stress 1:3 P Q

I
No. in. Dial Ibs. % ksf ksf ksf Ratio kaf ksf

0 0.0000 0.0 0.0 0.0 0.00 2.88 2.88 1.00 2.88

I 0.0100 31.0 22.3 02 0.51 2.88 3.39 1.18 3.14

I
2 0.0200 36.0 25.9 03 0.59 2.88 3.47 1.21 3.18
3 0.0300 39.0 28.1 0.5 0.64 2.88 3.52 122 3.20
4 0.0400 41.0 29.5 0.7 0.68 2.88 3.56 1.23 . 3.22

I
5 0.0500 42.0 30.2 0.8 0.69 2.88 3.57 1.24 3.23
6 0.0600· 43.0 31.0 1.0 0.71 2.88 3.59· 125 3.23
7 0.0700 44.0 31.7 1.1 0.72 2.88 3.60 1.25 3.24

I
8 0.0800 44.0 31.7 1.3 0.72 2.88 3.60 125 3.24
9 0.0900 44.0 31.7 1.5 0.72 2.88 3.60 125 3.24

10 0.1000 44.0 31.7 1.6 0.72 2.88 3.60 1.25 3.24

I
11 02000 40.0 28.8 3.3 0.64 2.88 3.52 1.22 3.20
12 0.3000 20.0 14.4 4.9 0.32 2.88. 3.20 1.11 3.04
13 0.4000 3.0 2.2 6.5 0.05 2.88 2.93 1.02 2.90

I Specimen Parameter Initial ~aturated Final
Moisture content: Moist soil+tare, gms. 1119.600 646.220

I
Moisture content: Dry soil+tare, gms. 816.900 468.140
Moisture content: Tare, gms. 0.000 13.530
Moisture, % 37.1 37.7 39.2

I
Moist specimen weight, gms. 1119.6
Diameter, in. 2.81 2.81
Area, in.2 6.21 621

I
Height, in. 6.09 6.09
Net decrease in height, in. 0.00
Wet Density, pcf 112.8 113.3

I
Dry.·denslty, pet 82.3 82.3
Void ratio 0.9880 0.9880
Saturation, % 98.3 100.0

I Load ring constant = 0.72 lbs. per input unit
Cell pressure =60.00 psi (8.64 ksf)

I
Back pressure = 20.00 psi (2.88 ksf)
Effective confining stress =5.76 ksf
Strain rate, inJmin. = 0.02

I
Fail. stress =4.47 ksfat reading no. 19

Def. Deviator .Minor Prine. Major Prine.
Dial Load Load Strain Stress Stress Stress 1:3 P Q

No. in. Dial Ibs. % ksf ksf ksf Ratio /<sf ksf

I 0 0.0000 0.0 0.0 0.0 0.00 5.76 5.76 1.00 5.76
1 0.0100 31.0 22.3' 02 0.52 5.76 628 1.09 6.02
2 0.0200 39.0 28.1 0.3 0.65 5.76 6.41 1.11 6.08

I 3 0.0300 43.0 31.0 0.5 0.71 5.76 6.47 1.12 6.12
4 0.0400 48.0 34.6 0.7 0.80 5.76 6.56 1.14 6.16
5 0.0500 52.0 37.4 0.8 0.86 5.76 6.62 1.15 6.19

I 6 0.0600 57.0 41.0 1.0 0.94 5.76 6.70 1.16 6.23
7 0.0700 61.0 43.9 1.1 1.01 5.76 6.77 1.17 6.26

MACTEC, INC.

I
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I
I Def. Deviator Minor Prine. Major Princ.

Dial Load Load Strain Stress Stress Stress 1:3 P Q

I
No. In. Dial Ibs. % ksf ksf ksf Ratio ksf ksf

8 0.0800 67.0 48.2 1.3 1.10 5.76 6.86 1.19 6.31

9 0.0900 73.0 52.6 1.5 1.20 5.76 6.96 1.21 6.36

I
10 0.1000 79.0 56.9 1.6 1.30 5.76 7.06 1.23 6.41

11 0.2000 150.0 108.0 3.3 2.42 5.76 8.18 1.42 6.97

12 0.3000 197.0 141.8 4.9 3.13 5.76 8.89 1.54 7.32

I
13 0.4000 222.0 159.8 6.6 3.47 5.76 9.23 1.60 7.49

14 0.5000 237.0 170.6 8.2 3.63 5.76 9.39 1.63 7.58

15 0.6000 261.0 187.9 9.8 3.93 5.76 9.69 1.68 7.73

I
16 0.7000 269.0 193.7 ll.s 3.98 5.76 9.74 1.69 7.75

17 0.8000 279.0 200.9 13.1 4.05 5.76 9.81 1.70 7.78

18 0.9000 297.0 213.8 14.8 4.23 5;76 9.99 1.73 7.87

I
19 1.0000 320.0 230.4 16.4 4.47 5.76 10.23 1.78 7.99

20 1.1000 326.0 234.7 18,0 4.46 5.76 10.22 1.77 7.99

21 1.2000 328.0 236.2 19.7 4.40 5.76. 10.16 1.76 7.96

I Specimen Parameter Initial Saturated .Final

Moisture content: Moistsoil+tare, grns. 1055.500 550.410

I
Moisture content: Dry soll+tare, gms. 761.600 388.030

Moisture content: Tare, gms. 0.000 14.010
Moisture, % 38.6 42.5 43.4

I
Moist specimen weight, gms. 1055.5
Diameter, In. 2.80 2.80
Area, in.2 6.16 6.16

I
Height, In. 6.08 6.08
Net decrease In height, in. 0.00
Wet Density, pcf 107.3 110.3

I
Dry density, pcf 77.4 77.4
Void ratio 1..1127 1.1127
Saturation, % 90.9 1.00.0

I Load ring constant =0.72 Ibs. per input unit

Cell pressure =100.00 psi (14.40 ksf)

I
Back pressure =20.00 psi (2.88 ksf)
Effective confining stress = 11.52 ksf
Strain rate, In.lmin. = 0.02

I
Fail. Stress =2.75 ksfat reading no. 16

Def. Deviator Minor Prine. Major Princ,
Dial Load Load Strain stress Stress Stress 1:3 P Q

No. In. Dial Ibs. % ksf ksf ksf Ratio ksf ksf

I 0 0.0000 0.0 0.0 0.0 0.00 ·11.52 11.52 1.00 11.52
1 0.0100 57.0 41.0 0.2 0.96 11.52 12.48 1.08 12.00

2 0.0200 72.0 51.8 0.3 1.21 11.52 12.73 1.10 12.12

I 3 0.0300 82.0 59.0 0.5 1.37 11.52 12.89 1.12 12.21
4 0.0400 85.0 61.2 0.7 1.42 11.52 12.94 1.12 12.23

5 0.0500 89.0 64.1 0.8 1.49 11.52 13.01 1.13 12.26

I 6 0.0600 91.0 65.S 1.0 1.52 11.52 13.04 1.13 1228
7 0.0700 93.0 67.0 1.2 1.55 11.52 13.07 1.13 1229

MACTEC, INC.

I
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Def. Deviator Minor Prine. Major Prine.

Dial Load Load Strain Stress Stress Stress 1:3 P Q

No. in. Dial lbs. % ksf ksf ksf Ratio ksf ksf

8 0.0800 95.0 68.4 1.3 1.58 11.52 13.10 1.14 12.31

9 0.0900 97.0 69.8 1.5 1.61 11.52 13.13 1.14 12.32

10 0.1000 98.0 70.6 1.6 1.62 11.52 13.14 1.14 12.33

11 02000 125.0 90.0 3.3 2.03 11.52 13.55 1.18 12.54

12 0.3000 131.0 94.3 4.9 2.10 11.52 13.62 1.18 12.57

13 0.4000 158.0 113.8 6.6 2.48 11.52 14.00 1.22 12.76

14 0.5000 169.0 121.7 82 2.61 11.52 14.13 1.23 12.82

15 0.6000 173.0 124.6 9.9 2.62 11.52 14.14 1.23 12.83

16 0.7000 185.0 1332 11.5 2.75 '11.52 14.27 1.24 12.90

17 0.8000 163.0 117.4 13.2 2.38 11.52 13.90' 1.21 12.71

18 0.9000 149.0 107.3 14.8 2.14 11.52 13.66 1.19 12.59

_________________ MACTEC, INC. ......
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Normal Stress, ksf

6
Sample No. 1 2 3

1/ ....... 2 Water Content, 28.2 24.9 34.2,

5 Dry Density, pcf 94.4 93.5 86.8
.li.j Saturation, 99.3 85.7 100.0
:t::
E Void Ratio 0.7519 0.7700 0.9067

lii 4 Diameter, in. 2.82 2.85 2.85.JI!

rn Height, in. 5.88 6.05 6.09
f/)
Gl Water Content, 28.4 29.1 34.2...- :Jen 3 Dry Density, pcf 94.4 93.5 86.8... ii)

~ 1/ ~ Saturation, 100.0 100.0 100.0
'S;: « Void Ratio 0.7519 0.7700 0.9067
Gl 2 Diameter, in. 2.82 2.85 2.85Cl

Height, in. 5.88 6.05 6:09
Strain rate, in.lmin. 0.02 0.02

1
Back Pressure, ksf 4.3 4.3 4.3

Cell Pressure, ksf 6.5 8.6 13.0
0

0 10 20 30 40 Fail. Stress, ksf 3.2 5.5 3.2
Axial Strain, % Uri. Stress, ksf

01 Failure, ksf 5.4 9.8 11.8
Type of Test

(Sa Failure, ksf 2.2 4.3 8.6
Unconsolidated Undrained

Sample Type: undisturbed Client TVA

Description:
Project: TVA Kingston ~ Proposed Gypsum Stack

Assumed Specific Gravity: 2.65 Location: NB-21A

Remarks: Sample Number: 00-1, 2 & 3 CUD) Depth: 15'-23'

Proj. No.: 3043051021 Date:

TRIAXIAL SHEAR TEST REPORT

Figure MACTEC. INC.

Tested By: !..'A"-,,le~xa~n~d~eC!.--r Checked By: !....H~a"-'-m'-'-'Ie::.:.tt'-- _
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Tested By: !....CA"'le~x""'a-'-"nd""e~r Checked By: :....H=a=m=le=tt:.:..- _
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Sample Number: r:UD:.:::.....;-l;,l.'=-2..:::&:..:3;.",l(UU)":::':::~~=-=---::-::-:-=- --I
Figure I MACTEC, INC.
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Client: TVA
Project: TVA Kingston - Proposed Gypsum Stack
Location: NB-21A Depth: 15'-23'
Project No.: 3043051021
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... MACTEC, INC. .....

TRIAXIAL COMPRESSION TEST
Unconsolidated Undrained

9113/2005'
'9:15 PM

UD-l, 2 & 3 (UU)

PI=

Sample Number:

PL=

TVA
TVA Kingston - Proposed Gypsmn Stack
3043051021
NB-21A
15'-23'

Date:
Client:
Project:
Project No.:
Location:
Depth:
Description:
Remarks:
Type of Sample: undisturbed
Specific Gravity=2.65 LL=
Test Method: COE unifonn strain

Specimen Parameter Initial saturated Final
Moisture content: Moistsoll+tare, gms. 1170.100 637.780
Moisture content: Dry soll+tare, gms, 912.940 492.750
Moisture content: Tare, grns. 0.000 14200
Moisture, % 28.2 28.4 30.3
Moist specimen weight, grns. 1170.1
Diameter, in. 2.82 2.82
Area,ln.2 6.26 6.26
Height, in. 5.88 5.88
Net decrease in height, in. 0.00
Wet Density, pet 121.0 121.2
Dry density, pet 94.4 94.4
Void ratio 0.7519 0.7519
Saturation, % 99.3 100.0

Load ring constant =0.72 Ibs. per input unit
Cell pressure =45.00 psi (6.48 ksf)
Back pressure =30.00 psi (4.32 ksf)

Effective confining stress =2.16 ksf
Strain rate, in.lmin. =0.02

. Fall. Stress =3.20 ksf at reading no. 20

I
I
I
I
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I
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I
I Def. Deviator Minor Prine. Major Prine.

Dial Load Load Sb'ain Stress Stress Stress 1:3 P Q

I No. in. Dial· Ibs. % ksf ksf ksf Ratio ksf ksf

0 0.0000 0.0 0.0 0.0 0.00 2.16 2.16 1.00 2.16
1 0.0100 49.0 35.3 0.2 0.81 2.16 2.97 1:37 2.56

I 2 0.0200 67.0 482 0.3 1.11 2.16 3.27 1.51 2.71

3 0.0300 75.0 54.0 0.5 1.24 2.16 3.40 1.57 2.78
4 0.0400 84.0 60.5 0:7 1.38 2.16 3.54 1.64 2.85

I 5 0.0500 92.0 66.2 0.9 1.51 2.16 3.67 1.70 2.91
6 0.0600 101.0 72.7 1.0 1.65 2.16 3.81 1.77 2.99
7 0.0700 109.0 78.5 1.2 1.78 2.16 3.94 1.83 3.05

I 8 0.0800 118.0 85.0 1.4 1.93 2.16 4.09 1.89 3.12
9 0.0900 125.0 90.0 1.5 2.04 2.16 420 1.94 3.18

10 O.lOOO 132.0 95.0 1.7 2.15 2.16 4.31 1.99 3.23

I 11 0.2000 166.0 119.5 3.4 2.65 2.16 4.81 2.23 3A9

12 0.3000 184.0 132.5 5.1 2.89 2.16 5.05 2.34 3.61
13 0.4000 195.0 140.4 6.8 3.01 2.16 5.17 2.39 3.66

I 14 0.5000 200.0 144.0 8.5 3.03 2.16 5.19 2.40 3.67
15 0.6000 205.0 147.6 10.2 3.05 2.16 521 2.41 3.68
16 0.7000 210.0 151.2 11.9 3.06 . 2.16 5.22 2.42 3.69

I 17 0.8000 220.0 158.4 13.6 3.15 2.16 5.31 2.46 3.73
18 0.9000 226.0 162.7 15.3 3.17 2.16 5.33 2.47 3.74
19 1.0000 228.0 164.2 17.0 3.13 2.16 529 2.45 3.73

I 20 1.1000 238.0 171.4 18.7 3.20 2.16 5.36 '2.48 3.76
21 12000 236.0 169.9 20.4 3.11 2.16 5.27 2.44 3.71

I
I
I
I
I
I
I
I
I

MACTEC, INC.
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I
I Specimen Parameter Initial . Saturated Final

Moisture content: Moist soll+tare,gms. 1183.200 695.390

I Moisture content: Dry soil+tare, gms. 947.400 564.140

Moisture content: Tare, gms. 0.000 110.760
Moisture, % 24.9 29.1 28.9

I Moist specimen welght,gms. 1183.2
Diameter, In. 2.85 2.85
Area,ln.2 6.38 6.38

I Height, In. 6.05 6.05
Net decrease· In height, in. 0.00
Wet Density, pcf 116.7 120.6

I Dry density', pcf 93.5. 93.5
Void ratio 0.7700 0.7700
Saturation, % 85.7 100.0

I Load ring constant =0.72 Ibs. per input unit
Cell pressure =60.00 psi (8.64 ksf)

I Back pressure =30.00 psi (4.32 ksf)
Effective confining stress =4.32 ksf
Fail. Stress = 5.48 ksf at reading no. 19

I Def. Deviator Minor Prine. Major Prine.
Dial Load Load StraIn Stress Stress Stress 1:3 P Q

No. in. Dlal Ibs. % ksf ksf ksf Ratio ksf ksf

I
0 0.0000 0.0 0.0 0.0 0.00 4.32 4.32 1.00 4.32

1 0.0100 74.0 53.3 0.2 1.20 4.32 5.52 1.28 4.92
2 0.0200 107.0 77.0 0.3 1.73 4.32 6.05 1.40 5.19

I
3 0.0300 132.0 95.0 0.5 2.13 4.32 6.45 1.49 5.39
4 0.0400 151.0 10&.7 0.7 2.44 4.32 6.76 1.56 5.54

5 0.0500 167.0 120.2 0.8 2.69 4.32 7.01 1.62 5.67

I
6 0.0600 184.0 132.5 1.0 2.96 4.32 7.28 1.69 5.80

7 0.0700 197.0 141.8 1.2 3.16 4.32 7.48 1.73 5.90

8 0.0800 211.0 151.9 1.3 3.38 4.32 7.70 1.78 6.01

I
9 0.0900 222.0 159.8 1.5 3.55· 4.32 7.87 1.&2 6.10

10 0.1000 232.0 167.0 1.7 3.71 4.32 8.03 1.86 6.17

11 0.2000 283.0 203.8 3.3 4.45 4.32 8.77 2.03 6.54

I
12 0.3000 312.0 224.6 5.0 4.82 4.32 9.14 2.12 6.73
13 0.4000 330.0 237.6 6.6 5.01 4.32 9.33 2.16 6.82
14 0.5000 346.0 249.1 8.3 5.16 4.32 9.4& 2.19 6.90

I
15 0.6000 355.0 255.6 9.9 5.20 4.32 9.52 2.20 6.92

16 0.7000 371.0 267.1 11.6 5.33 4.32 9.65 2.23 6.99
17 0.8000 377.0 271.4 13.2 5.32 4.32 9.64 2.23 6.98

I
18 0.9000 389.0 280.1 14.9 538 4.32 9.70 2.25 7.01

19 1.0000 404.0 290.9 16.5 5.48. 4.32 9.80 2.27 7.06

20 1.1000 403.0 290.2 . 18.2 5.36 4.32 9.68 2.24 7.00

I
21 1.2000 402.0 289.4 19.8 5.24 4.32 9.56 2.21 6.94

I
I

MACTEC, INC.
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I
I Specimen Parameter Initial Saturated Final

Moisture content: Moist soll+tare; 'gms. 1183.800 682.010

I Moisture content: Dry soli+tare, gms. 882.000 507.430
Moisture content: Tare, gms. 0.000 13.630
Moisture, % 34.2 34.2 35.4

I Moist specimen weight, gms. 1183.8
Diameter, in. 2.85 2.85
Area, in.2 6.36 6.36

I Height, in. 6.09 6.09
Net decrease in height, in. 0.00
wet Density, pet 116.4

I Dry density, pcf 86.8
Void ratio 0.9067
Saturation; % 100.0

I ' Load ring constant =a.721bs. per input umt
Cell pressure =90.00 psi (12.96 ksf)

I Back pressure =30.00 psi (4.32 ksf)
Effective confining stress =8.64 ksf
Strain rate, In./min. =0.02

I Fail. Stress =3.19 ksfat reading no. 12

Def. Deviator Minor Prine. Ml}jorPrine.
Dial Load Load Strain Stress stresS Stress 1:3 P Q

I
No. in. Dial Ibs: % Iesf ksf ksf Ratio ksf ksf

0 0.0000 0.0 0.0 0.0 0.00 8.64 8.64 LOO 8.64
1 0.0100 38.0 27.4 02 0.62 8.64 926 1.07 8.95

I 2 0.0200 59.0 42.5 0.3 0.96 8.64 9.60 1.11 9.12
3 0.0300 69.0 49.7 0.5 1.12 8.64 9.76 1.13 9.20
4 0.0400 82.0, 59.0 0.7 1.33 8.64 9.97 1.15 9.30

I
5 0.0500 90.0 64.8 0.8 1.46 8.64 10.10 1.17 9.37
6 0.0600 100.0 72.0 1.0 1.61 8.64 10.25 1.19 9.45
7 0.0700 109.0 78.5 1.1 1.76 8.64 10040 1.20 9.52

I
8 0.0800 118.0 85.0 1.3 1.90 8.64 10.54 1.22 9.59
9 0.0900 127.0 91.4 1.5 2.04 8.64 10.68 1.24 9.66

10 0.1000 136.0 97.9 1.6 2.18 8.64 10.82 1.25 9.73

I
11 02000 201.0 144.7 3.3 3.17 8.64 11.81 1.37 10.23
12 0.3000 206.0 148.3 4.9 3.19 8.64 11.83 1.37 1024
13 0.4000 194.0 139.7 6.6 2.96 8.64 11.60 1.34 10.12

I
14 0.5000 197.0 141.8 82 2.95 8.64 11.59 1.34 10.11
15 0.6000 202.0 145.4 9.8 2.97 8.64 11.61 1.34 10.13
16 0.7000 204.0 146.9 11.5 2.94 8.64 11.58 1.34 10.11

I
17 0.8000 215.0 154.8 13.1 3.05 8.64 11.69 1.35 10.16
18 0.9000 220.0 158.4 14.8 3.06 8.64 11.70 1.35 10.17
19 1.0000 226.0 162.7 16.4 3.08 ,8.64 11.72 1.36 10.18

I
20 1.1000 228.0 1642 18.1 3.05 8.64 11.69 1.35 10.16
21 1.2000 236.0 169.9 19.7 3.09 8.64 11.73 1.36 10.19

I
I

MACTEC, INC.
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Normal Stress, ksf

6 SsmpleNo. 1 2 3

Water Content, 422 23.4 39.4
5 Dry Density, pet 792 89.9 79.6

~ Saturation, 100.0 71.5 94.4. r- l"- I

""- :s Void Ratio 1.1530 0.8947 1.1398
"- 2 Diameter. in. 2.84 2.98 2.82~ 4
ui Height, in. 6.15 5.84 6:01
l/l
~ Water Content. ·422 32.8 41.8

Ci5 3 Dry Density, pet 792 89.9 79.6iii....
.9 Q) Saturation. 100.0 100.0 100.0
ca l-.s:

3 « Void Ratio 1.1530 0.8947 1.1398
Q)

2 v Diameter. in. 2.84 2.98 2.82c 1
Height, in. 6.15 5.84 6.01

Strain rate, in.Jmin. 0.02 0.02 0.02
1

Back Pressure, ksf 2.9 2.9 2.9

Cell Pressure, ksf 7.5 12.1 21.3o.
0 10 20 30 40 Fail. Stress, ksf 2.0 4.7 22

Axial Strain, % Ult. Stress, ksf

0'1 Failure, ksf 6.6 13.9 20.6
Type of Test:

0'3 Failure, ksf 4.6 9.2 1804
Unconsolidated Undrained

Sample Type: undisturbed Client: TVA

Description:
Project: TVA Kingston - Proposed Gypsum Stack

Assumed Specific Gravity=: 2.73 Location: NB-44

Remarks: Sample Number: 00-3,4 & 5 (UU) Depth: 19'·28.5'

Proj. No.: 3043051021 Date:

TRIAXIAL SHEAR TEST REPORT

Figure MACTEC. INC.

Tested By: ;...A=le=x""'a::..:.nd:,:e:;<r Checked By: ,!...H~a~m~le~tt:::.-. _

TVA-00022747



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

7.5W 7.5 2J
6 6

I/) I/)
f/) Ul
C)

4.5 ~ 4.5.b

( ---I-00_ 00_
... f/) 0811.9~
til til

~ 3 .~ 3
Cl Cl

1.5
....... "'"

1.5

(
a 0

0% 10% 20% 0% 10% 20%

7.5

~
7.5

~
6 6

f/) f/)
III I/)

~ 4.5 ~ 4.5w_ oo_
... Ul o8l!.9~
as til
"> 3 "> 3
Q) C)

Cl Cl

,.---~
1.5 II'" 1.5

0 0
0% 10% 20% 0% 10% 20%

6 Peak Strength

Total
a= 1.48ksf

<1= O.Odeg
tan <1= 0.00

4

-~
0-

j

/2
/

/

0 / / !
0 4 8 12 16 20 24

P, ksf

Client: TVA

Project: TVA Kingston - Proposed Gypsum Stack

Sample Number: UD~3,4 & 5 (UU)Location: NB-44 Depth: 19'-28.5'
Project No.: 3043051021 Figure I MACTEC. INC.

Tested By: '-'A=le=x=an'""'d=.=eo:..r Checked By: "-,Hc:::a:.:..m,,,le~tt,--- _
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..... MACTEC, INC. __

9113/2005
6:44 PM

00·3,4 & 5 (UU)

PI=

2.84
6.35
6.15
0.00

112.6
79.2

1.1530
100.0

Sample Number.

PL=

112.6
79.2

1.1530
100.0

TVA
TVA Kingston - Proposed Gypsum Stack
3043051021
NB-44
19'·28.5'

Load ring constant =0.721bs. per input unit
Cell pressure = 52.00 psi (7.49 ksf)
Back pressure =20.00 psi (2.88 ksf)
Effective confining stress =4.61ksf
Strain rate, In.lmln. = 0.02
Fail. Stress =1.99 ksfat reading no. 15

TRIAXIAL COMPRESSION TEST
Unconsolidated Undrained

Date:
Client:
Project:
Project No.:
Location:
Depth:
Description:
Remarks:
Type ot Sample: undisturbed
Specific Gravlty=2.73 LL=
Test Method: COE uniform strain

Specimen Parameter Inmal Saturated Final
Moisture content: Molstsoll+tare, gms. 1142.890 556.460
Moisture content: Dry soll+tare, gms. 803.600 391.870
Moisture content: Tare, gms. 0.000 14.060
Moisture, % 422 42.2 43.6
Moist specimen weight, gms. 1154.0
Diameter, in. 2.84
Area, In.2 6.35
Height, in. 6.15
Net decrease· In height, in.
Wet Density, pet
Dry density, pet
Void ratio
Saturation, %

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TVA-00022749



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Def. Deviator Minor Prine. Major Prine.
Dial Load Load Strain Stress Stress Stress 1:3 P Q

No. In. Dial Ibs. % kat ksf ksf Ratio ksf kat

0 0.0000 0.0 0.0 0.0 0.00 4.61 4.61 1.00 4.61
1 0.0100 9.0 6.5 0.2 0.15 4.61 4.75 1.03 4.68
2 0.0200 12.0 8.6 0.3 020 4.61 4.80 1.04 4.71
3 0.0300 14.0 10.1 0.5 0.23 4.61 4.84 1.05 4.72
4 0.0400 45.0 32.4 0.7 0.73 4.61 5.34 1.16 4.97
5 0.0500 56.0 40.3 0.8 0.91 4.61 5.51 1.20 5.06
6 0.0600 59.0 42.5 1.0 0.95 4.61 5.56 1.21 5.08
7 0.0700 62.0 44.6 1.1 1.00 4.61 5.61 122 5.11
8 0.0800 65.0 46.8 1.3 1.05 4.61 5.66 1.23 5.13
9 0.0900 68.0 49.0 1.5 1.09 4.61 . 5.70 1.24 5.15

10 0.1000 71.0 51.1 1.6 1.14 4.61 5.75 1.25 5.18
11 0.2000 93.0 67.0 3.3 1.47 4.61 6.08 1.32 5.34
12 0.3000 115.0 82.8 4.9 1.79 4.61 6.39 1.39 5.50
13 0.4000 125.0 90.0 6.5 1.91 4.61 6.52 1.41 5.56
14 0.5000 128.0 92.2 8.1 1.92 4.61 6.53 1.42 5.57
15 0.6000 135.0 97.2 9.8 1.99 4.61 6.60 1.43 5.60
16 0.7000 134.0 96.5 11.4 1.94 4.61 6.55 1.42 5.58
17 0.8000 138.0 99.4 ·13.0 . 1.96 4.61 6.57 1.43 5.59
18 0.9000 142.0 102.2 14.6 1.98 4.61 6.59 1.43 5.60
19 1.0000 142.0 102.2 16.3 1.94 4.61 6.55 1.42 5.58
20 1.1000 145.0 104.4 17.9 1.94 4.61 6.55 1.42 5.58
21 1.2000 145.0 104.4 19.5 1.90 . 4.61 6.51 1.41 5.56

'- MACTEC, INC. ..1

TVA-00022750



I
I Specimen Parameter Initial Saturated Final

Moisture content: Moist soil+tare, gms. 1136.380 604.190

I
Moisture content: Dry soll+tare, gms. 920.700 472.980

Moisture content: Tare, gms. 0.000 14.100

Moisture, % 23.4 32.8 28.6

I
Moist specimen weight, gms. 1184.0
Diameter, In. 2.98 2.98
Area,ln.2 6.96 6.96

I
Height, In. 5.84 5.84
Net decrease In height, In. 0.00
Wet Density, pcf 111.0 119.4

I
Dry density, pet 89.9 89.9

Void ratio 0.8947 0.8947
Saturation, % 71.5 100.0

I Load ring constant =0.72 bs. per mput unit

Cell pressure =84.00 psi (12.10 ksf)

I
Back pressure =20.00 psi (2.88 ksf)

Effective confining stress =9.22 ksf
Strain rate, InJmin. =0.02

I
Fall. Stress =4.71 ksfat reading no. 14

Def. Deviator Minor Prine. Major Prine.
Dial Load Load Strain Stress Stress Stress 1:3 P Q

No. In. Dial Ibs. % lesf ksf ksf Ratio lesf ksf

I 0 0.0000 0.0 0.0" 0.0 0.00 9.22 922 1.00 922

1 0.0100 109.0 78.5 02 1.62 9.22 10.84 1.18 10.03

I
2 0.0200' 161.0 115.9 0.3 2.39 9.22 11.61 1.26 10.41

3 0.0300 193.0 139.0 0.5 2.86 9.22 12.08 1.31 10.65

4 0.0400 207.0 149.0 0.7 3.06 922 1228 1.33 10.75

I
5 0.0500 236.0 169,9 0.9 3.49 9.22 ' 12.70 1.38 10.96

6 0.0700 263.0 189.4 1.2 3.87 9.22 13.09 1.42 11.15
7 0.0800 271.0 195.1 1.4 3.98 9.22 13.20 1.43 1121

8 0.0900 278.0 200.2 1.5 4.08 9.22 13.30 1.44 11.26

I 9 0.1000 285.0 2052 1.7 4.18 9.22 1339 1.45 1130
10 0.2000 308.0 221.8 3.4 4.43 9.22 13.65 1.48 11.43

11 0.3000 322.0 231.8 5.1 4.55 9.22 13.77 1.49 11.49

I 12 0.4000 323.0 232.6 6.8 4.48 9.22 13.70 1.49 11.46

13 0.5000 333.0 239.8 8.6 4.54 9.22 13.75 1.49 11.49

14 0.6000 352.0 253.4 10.3 4.71 922 13.92 1.51 11.57

I 15 0.7000 352.0 253.4 12.0 4.62 9.22 13.83 1.50 11.52

16 0.8000 358.0 257.8 13.7 4.61 9.22 13.82 1.50 11.52

17 0.9000 356.0 256.3 15.4 4.49 9.22 13.70 1.49 11.46

I 18 1.0000 -356.0 .. 2563 17.1 4.40 9.22 13.61 1.48 11.41

19 1.1000 355.0 255.6 18.8 429 9.22 13.51 1.47 11.36
20 1.2000 349.0 2513 20.5 4.13 9.22 13.35 1.45 1128

I
I

MACTEC, INC.

I
TVA-00022751



'I
I Specimen Parameter Initial Saturated Final

Moisture content: Moist soil+tare. gms. 1096.380 503.560

I
Moisture content: Dry soil+tare, gms. 786.500 365.160

Moisture content: Tare, gms. 0.000 8.120

Moisture, % 39.4 41.8 38.8

I
Moist specimen weight, gms. 1091.7
Diameter, in. 2.82 2.82

Area, in.2 6.24 6.24

I
Height, in. 6.01 6.01

Net decrease in height, in. 0.00

Wet Density, pet 111.0 112.9

I
Dry density, pef 79.6 79.6

Void ratio 1.1398 1.1398

Saturation, % 94.4 100.0

I Load ring constant =0.72 Ibs. per input unit
Cell pressure = 148.00 psi (21.31 ksf)

I
Back pressure =20.00 psi (2.88 ksf)
Effective confining stress =]8.43 ksf
Strain rate, in./min. =0.02

I
Fall. Stress =2.20 ksf at reading no. 17

Def. Deviator Minor Prine. Major Prine.
Dial Load Load Strain Stress Stress Stress 1:3 P Q

No. in. Dial Ibs. .% ksf ksf ksf . Ratio ksf ksf

I 0 0.0000 0.0 0.0 0.0 0.00 18.43 18.43 1.00 18.43
1 0.0100 56.0 40.3 0.2 0.93 18.43 19.36 1.05 18.90

2 0.0200 71.0 51.1 0.3 1.18 18.43 19.61 1.06 19.02

I 3 0.0300 76.0 54.7 0.5 1.26 18.43 19.69 1.07 19.06

4 0.0400 78.0 56.2 0.7 1.29 18.43 19.72 1.07 19.08

5 0.0500 79.0 56.9 0.8 1.30 18.43 19.73 1.07 19;08

I 6 0.0600 84.0 60.5 1.0 1.38 18.43 19.81 1.08 19.12

7 0.0700 90.0 64.8 1.2 1.48 18.43 19.91 1.08 19.17

8 0.0800 94.0 67.7 1.3 1.54 18.43 19.97 1.08 19.20

I 9 0.0900 99.0 71.3 1.5 1.62 18.43 20.05 1.09 19.24

10 0.1000 101.0 72.7 1.7 1.65 18.43 20.08 1.09 19.26

II 0.3000 116.0 83.5 5.0 1.83 18.43 20.26 1.10 19.35

I 12 004000 129.0 92.9 6.7 2.00 18.43 20,43 1.11 19.43

13 0.5000 136.0 97.9 8.3 2.07 18.43 20.50 1.11 19.47
14 0.6000 146.0 105.1 10.0 2.18 18.43 20.62 1.12 19.52

I 15 0.7000 147.0 105.8 11.7 2.16 18.43 20.59 1.12 19.51
16 0.8000 152.0 109.4 13.3 2.19 18.43 20.62 1.12 19.53
17 0.9000 156.0 112.3 15.0 2.20 18.43 20.64 1.12 19.53

I
I
I

I\IIACTEC, INC.

I
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Normal Stress, ksf

6 Sample No. 1 2 3q~

IA Water Content, 25.4 25.6 20.5
5 Dry Density, pet 97.3 99.4 100.9

:N Saturation, 92.8 98.3 81.8
, 2 £' Void· Ratio 0.7445 0.7080 0.6830.... / : Diameter, in. 2.88 2.83 2.79II) 4~

0 Height, in. 6.05 5.93 5.67
II)
Q) : Water Content, 27.4 26.0 25J

c75 3 - Dry Density. pcf 97.3 99.4 100.9... I/)

~
OJ Saturation, 100.0 100.0 100.0I-

"5 < Void Ratio 0.7445 0.7080 0.6830
Q)

2 Diameter, in. 2.88 2.83 2.790
Height, in. 6.05 5.93 5,67

Strain rate, in.lmin. 0.02 0.02 0.02
1

Sack Pressure, ksf 5.8 5.8 5.8

Cell Pressure, ksf 7.9 10.1 14.4
0

0 10 20 30 40 Fail. Stress, Ksf 5.5 4.4 5.8
Axial Strain, % Ult. Stress, ksf

0'1 Failure, ksf 7.6 8.7 14.4
Type of Test:

0'3 Failure, ksf 2.2 4.3 8.6
Unconsolidated Undrained

Sample Type: undisturbed Client: TVA

Descripti~n:

Project: TVA Kingston ~ Proposed Gypsum Stack

Assumed Specific Gravity: 2.72 Location: NB47A

Remarks: Sample Number: lJD..l, 2 & 3 (UU) Depth: 9'-17'

Proj. No.: 3043051021 Date:

TRIAXIAL SHEAR TEST REPORT

Figure MACTEC, INC.

Tested By: "",A1=e=x""an"",d"",e"-.r Checked By: .!JH!.!:!.a~m~le!.!:.!tt,-- _

--------------------_.
TVA-00022753
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p, ksf

Client: TVA

Project: TVA Kingston - Proposed Gypsum Stack

Location: NB-47A Depth: 9'-17' Sample Number. 00-1,2 & 3 (UU)

Project No.: 3043051021 Figure I MACTEC! INC.

Tested By: '-'A=le=x=sn=d=e=r Checked By: .:...;H""ac:..:.m=le=tie:..- _
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.... MACTEC, INC. .....

TRIAXIAL COMPRESSION TEST
Unconsolidated Undrained

9/13/2005
6:55 PM

00-1,2 & 3 (UU)

PI=

Sample Number: .

PL=

TVA
TVA Kingston - Proposed Gypsum Stack

, 3043051021

NB-47A
9'-17'

Date:
Client:
Project:
Project No.:
Location:
Depth:
Description:
Remarks:
Type of Sample: undisturbed
Spectfic GravIty=2.72 LL=
Test Method: COE unifonn strain

Specimen Parameter Initial Saturated Final
Moisture content: Moist soll+tare, gms. 1235.900 649.520
Moisture content: Dry soil+tare, gms. 985.650 511.890
Moisture content: Tare, gms. 0.000 14.190
Moisture, % 25.4 27.4 27.7
Moist specimen weight, gms. 1258.7
Diameter, In. 2.88 2.88
Area, In.2 6.49 6.49
Height, in. 6.05 6.05
Net decrease In height, in. 0.00
Wet Density, pet 122.0 124.0
Dry density, pcf 97.3 97.3
Void ratio 0.7445 0.7445
Saturation, % 92.8 100.0

Load ring constant =O.72'lbs. per input unit
cell pressure =55.00 psi (7.92 ksf)
Back pressure =40.00 psi (5.76 ksf)
Effective confining stress = 2.16 ksf
Strain rate, inJmln. = 0.02
Fail. Stress =5.49 ksf at reading no. 20

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TVA-00022755



I
I Def. Deviator Minor Prine. Major Prine.

Dial Load Load Strain Stress Stress Stress 1:3 P Q

I
No. In. Dial Ibs. % ksf ksf ksf Ratio ksf \(Sf

0 0.0000 0.0 0.0 0.0 0.00 2.16 2.16 1.00 2.16

I 0.0100 48.0 34.6 02 0.77 2.16 2.93 1.35 2.54

I
2 0.0200 65.0 46.8 OJ 1.03 2.16 3.19 1.48 2.68

3 0.0300 75.0 54.0 0.5 1.19 2.16 3.35 1.55 2.76
4 0.0400 85.0 612 0.7 1.35 2.16 3.51 1.62 2.83

I
5 0.0500 92.0 66.2 0.8 1.46 2.16 3.62 1.67 2.89

6 0.0600 103.0 74.2 1.0 1.63 2.16 3.79 1.75 2.97

7 0.0700 114.0 82.1 1.2 1.80 2.16 3.96 1.83 3.06

I
8 0.0800 126.0 90.7 1.3 1.99 2.16 4.15 1.92 3.15

9 0.0900 137.0 98.6 1.5 2.16 2.16 4.32 2.00 3.24

10 0.1000 147.0 105.8 1.7 2.31 2.16 4.47 2.07 3.3]

I
11 0.2000 232.0 167.0 3.3 3.58 2.16 5.74 2.66 3.95
12 -0.3000 269.0 193.7 5.0 4.08 2.16 6.24 2.89 4.20

13 0.4000 305.0 219.6 6.6 4.55 2.16 6.71 3.11 4.43

I
14 0.5000 316.0 227.5 8.3 4.63 2.16 6.79 3.14 4.47

15 0.6000 337.0 242.6 9.9 4.85 2.16 7.01 3.24 4.58
16 0.7000 359.0 258.5 11.6 5.07 2.16 7.23 3.35 4.70

I
17 0.8000 363.0 261.4 132 5.03 2.16 7.19 3.33 4.68
18 0.9000 394.0 283.7 14.9 5.36 2.16 7.52 3.48 4.84

19 1.0000 382.0 275.0 16.5 .5.09 2.16 725 3.36 4.71

I
20 1.1000 420.0 302.4 182 5.49 2.16 7.65 3.54 4.90
21 1.2000 427.0 307.4 19.8 5.47 2.16 7.63 3.53 4.89

I
I
I
I
I
I
I
I

MACTEC, INC.

I
TVA-00022756



I
I Specimen Parameter Initial Saturated Final

Moisture content: Moist soll+tare, grns. 1182.300 674.310

I
Moisture content: Dry soll+tare, grns. 941.500 523.170

Moisture content: Tare, grns. 0.000 14.380

Moisture, % 25.6 26.0 29.7

I
Moist specimen weight, gms. 1221.1
Diameter, In. ·2.83 2.83

Area,ln.2 6.29 6.29

I
Height, In.. 5.93 5~93

Net decrease In height, In. 0.00

Wet Density, pef 124.8 1253

I
Dry density, pcf 99,4 99,4

Void ratio 0.7080 0.7080

Saturation, % 983 100.0

I Load ring constant =0.72 s. per input umt

Cell pressure = 70.00 psi (10.08 ksf)

I
Back pressure =40.00 psi {5.76 ksf)

Effective confining stress =4.32 ksf

strain rate, InJmln. =0.02

I
Fall. Stress =4.40 ksfat reading no. 17

Def. Deviator Minor Prine. Major Prine.
Dial Load Load Strain Stress Stress Stress 1:3 P Q

No. in. Dial Ibs. % ksf ksf ksf Ratio ksf ksf

I 0 0.0000 0.0 0.0 0.0 0.00 4.32 4.32 1.00 4.32

1 0.0100 53.0 38.2 0.2 0.87 4.32 5.19 1.20 4.76

2 0.0200 66.0 47.5 0.3 1.08 4.32 5,40 1.25 4.86

I 3 0.0300 76.0 54.7 0.5 1.25 4.32 5.57 1.29 4.94

4 0.0400 83.0 59.8 0.7 1.36 4.32 5.68 1.31 5.00

5 0.0500 90.0 64.8 0.8 1.47 4.32 5.79 1.34 5.06

I 6 0.0600 98.0 70.6 1.0 1.60 4.32 5.92 1.37 5.12

7 0.0700 107.0 77.0 1.2 1.74 4.32 6.06 1.40 5.19

8 .0.0800 115.0 82.8 1.3 1.87 4.32 6.19 1.43 5.26

I 9 0.0900 121.0 87.1 1.5 1.97 4.32 6.29 1.45 5.30

10 0.1000 128.0 92.2 1.7 2.08 4.32 6.40 1.48 5.36

11 0.2000 ]81.0 1303 3.4 2.88 432 7.20 1.67 5.76

I 12 0.3000 225.0 162.0 5.1 3.52 4.32 7.84 1.82 6.08

13 0.4000 245.0 176.4 6.7 3.77 4.32 8.09 1.87 6.20
]4 0.5000 266.0 191.5 8.4 4.02 432 8.34 1.93 633

I 15 0.6000 287.0 206.6 10.1 4.25 4.32 8.57 1.98 6.45

16 0.7000 297.0 213.8 11.8 4.32 4.32 8.64 2.00 6.48

17 0.8760 313.0 225.4 14.8 4.40 4.32 8.72 2.02 6.52

I 18 0.9000 313.0 225.4 152 4.38 4.32 8.70 2.01 6.51

19 1.0000 317.0 228.2 16.9 4.35 4.32 8.67 2.01 6.49

20 1.1000 324.0 233.3 ]8.6 4.35 4.32 8.67 2.01 6.50

I 2] 1.2000 327.0 235.4 202 4.30 4.32 8.62 2.00 6.47

I
MACTEC, INC.

I
TVA-00022757



I
I Specimen Parameter Initial Saturated Final

Moisture content: Moist soll+tare, gms. 1054.000 558.820

I
Moisture content: Drysoll+tare, gms. 874.400 444.260

Moisture contli'nt: Tare, gros. 0.000 14.300

Moisture, % 20.5 25.1 26.6

I
Moist specimen weight, gms. 1107.0
Diameter, in. 2.79 2.79
Area,ln.2 6.11 6.11

I
Height, in•. 5.67 5.67

Net decrease in height, in. 0.00

Wet Density, pcf 121.6 126.2

I
Dry density, pet 100.9 100.9

Void ratio 0.6830 0.6830

Saturation, % 81.8 100.0

I Load ring constant =0.72 Ibs. per input unit
Cell pressure =100.0o-psi (14.40 kst)

I
Back pressure =40.00 psi (5.76 kst)
Effective confining stress =8.64 ksf
Strain rate, in./min. = 0.02

I
Fall. Stress =5.81 ksfat reading no. 20

Def. Deviator Minor Prine. Major Prine.
Dial Load Load Strain Stress Stress Stress 1:3 P Q

No. in. Dial Ibs. % ksf ksf ksf Ratio ksf ksf

I 0 0.0000 0.0 0.0 0.0 0.00 8.64 8.64 1.00 8.64

1 0.0100 63.0 45.4 0.2 1.07 8.64 9.71 1.12 9.17
2 0.0200 85.0 61.2 0.4 1.44 8.64 10.08 1.17 9.36

I 3 0.0300 107.0 17.0 0.5 1.81 8.64 10.45 121 9.54
4 0.0400 126.0 90.7 0.7 2.12 8.64 10.76 1.25 9.70

5 0.0500 140.0 100.8 0.9 2.35 8.64 10.99 127 9.82

I 6 0.0600 158.0 '113.8 1.1 2.65 8.64 1129 1.31 9.97
7 0.0700 175.0 126.0 1.2 2.93 8.64 11.57 1.34 10.11

8 0.0800 188.0 135.4 1.4 3.14 8.64 11.78 1.36 1021

I 9 0.0900 198.0 142.6 1.6 3.30 8.64 11.94 1.38 10.29

10 0.1000 208.0 149.8 1.8 3.47 8.64 12.11 1.40 10.37

11 0.2000 269.0 193.7 3.5 4.40 8.64 13.04 LSI 10.84

I 12 0.3000- 310.0 2232 5.3 4.98 8.64 13.62 1.58 11.13

13 0.4000 330.0 237.6 7.1 520 8.64 13.84 1.60 11.24
14 0.5000 340.0 244.8 8.8 5.26 . 8.64 13.90 1.61 11.27

I 15 0.6000 375.0 270.0 10.6 5.69 8.64 14.33 1.66 11.48
16 0.7000 385.0 277.2 12.3 5.72 8.64 14.36 1.66 11.50

17 0.8000 392.0 282.2 14.1 5.71 8.64 14.35 1.66 11.50

I 18 0.9000 395.0 284.4 15.9 5.64 8.64 14.28 1.65 11.46

19 1.0000 408.0 293.8 17.6 5.70 8.64' 14.34 1.66 11.49

20 1.1000 425.0 306.0 19.4 5.81 8.64 14.45 1.67 11.54

I 21 1.2000 420.0 302.4 21.2 5.62 8.64 1426 1.65 11.45

I
MACTEC, INC.

I
TVA-00022758
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Nonnal Stress, ksf

6
Sample No. 1 2 3

3 Water Content, 25.8 31.3 27.5
5 Dry Density, pet 94.4 87.2 91.7

"iii Saturation, 87.7 90.0 87.8E
£: Void Ratio 0.7995 0.9468 0.8508- Diameter, in. 2.82 2.86 2.83~ 4

ttl Height, in. 6.05 5.90 5.92
Ul

~ Water Content, 29.4 34.8 313
Ci5 3 Dry Density, pet 94.4 87.2 91.7'ii)"-

~
G:l Saturation, 100.0 100.0 100.0I-

>: « Void Ratio 0.7995 0.9468 0.8508
G:l 2 Diameter, in. 2.82 2.86 2.830

1 Height, in. 6.05 5.90 5.92.--
i 2 Strain rate, in.lmin. 0.02 0.02 0.02

1 L--
Back Pressure, kst 2.9 2.9 2.9

j'

0
Cell Pressure, kst 5.8 8.6 14.4

0 10 20 30 40 Fall. stress, ksf 1.8 1.4 5.5
Axial Strain, % Ult. Stress, kst

0'1 Failure, kst 4.6 7.1 17.0
Type of Test:

. G3 Failure, ksf 2.9 5.8 11.5
Unconsolidated Undrained

Sample Type: undisturbed Client: TVA

Description:

Project: TVA Kingston - Proposed Gypsum Stack

Assumed Specific Gravity: 2.72 Location: NB-47A

Remarks: Sample Number: UD-4, 5 & 6 (UU) Depth: 18'·27'

Proj. No.: 3043051021 Date:

TRIAXIAL SHEAR TEST REPORT

Figure MACTEC. INC.

Tested By: =--A=le=xa="=d=e,,--r Checked By: "-,H""a"-,-m,,,,le~tt,,--- _

TVA-00022759
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p, ksf

Client: TVA
Project: TVA Kingston - Proposed Gypsum Stack
Location: NB-47A Depth: 18'·27' Sample Number: 00-4, 5 & 6 (UU)

Project No.: 3043051021 Figure I MACTEC. INC.

Tested By: ,--A"-"Ie"",x""a,-,,nd,,",e~r Checked By: ~H""am~le~tt,--- _

TVA-00022760



.... MACTEC, INC. _

TRIAXIAL COMPRESSION TEST
Unconsolidated Undrained

9/1312005
7:46 PM

00-4, 5 & 6 (UU)

PI=24

Sample Number:

PL=34

TVA
TVA Kingston - Proposed Gypsum Stack
3043051021
NB-47A
18'-27'

Date:
Client:
Project:
Project No.:
Location:
Depth:
Description:
Remarks:
Type of Sample: undisturbed
Specific GravIty=2.72 LL=58
Test Method: COE uniform strain

Specimen Parameter Initial Saturated Final
Moisture content: Moistsoil+tare, gms. 1194.000 623.320
Moisture content: Dry soll+tare, gms. 949.200 502.460
Moisture content: Tare, gms. 0.000 14.190
Moisture, % 25.8 29.4 24.8
Moist specimen weight, gms. 1177.9
Diameter, in. 2.82 2.82
Area, in':i 6.25 6.25
Height, In. 6.05 6.05
Net decrease In height, in. 0.00
Wet Density, pcf 118.7 122.1
Dry density, pet 94.4 94.4
Void ratio 0.7995 0.7995
Saturation, % 87.7 100.0

Load ring constant = 0.721bs. per input unit .
CelI pressure =40.00 psi (5.76 ksf)
Back preSsure =20.00 psi (2.88 ksf)
Effective confining stress =2.88 ksf
Strain rate, inJmin. =0.02
Fall. Stress =1.75 ksfat reading no. 20

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TVA-00022761
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Def. Deviator Minor Prine. Major Prine.
Dial Load Load Strain Stress Stress Stress 1:3 P Q

No. in. Dial Ibs. % ksf ksf ksf Ratio ksf ksf

0 0.0000 0.0 0.0 0.0 0.00 2.88 2.88 1.00 2.88
1 0.0100 40.0 28.8 02 0.66 2.88 3.54 123 321
2 0.0200 53.0 38.2 0.3 0.88 2.88 3.76 1.30 3.32
3 - 0.0300 55.0 39.6 0.5 0.91 2.88 3.79 1.32 3.33
4 0.0400 57.0 41.0 0.7 0.94 2.88 3.82 1.33 3.35
5 0.0500 58.0 41.8 0.8 0.95 2.88 3.83 1.33 3.36
6 0.0600 60.0 432 1.0 0.99 2.88 3.87 1.34 3.37
7 0.0700 62.0 44.6 1.2 1.02 2.88 3.90 1.35 3.39
8 0.0800 63.0 45.4 1.3 1.03 2.88 3.91 1.36 3.40
9 0.0900 64.0 46.1 1.5 1.05 2.88 3.93 1.36 3.40

10 0.1000 64.0 46.1 1.7 1.04 2.88 3.92 1.36 3.40
11 02000 70.0 50.4 3.3 1.12 2.88 4.00 1.39 3.44
12 0.3000 79.0 56.9 5.0 1.25 2.88 4.13 1.43 3.50
13 0.4000 84.0 60.5 6.6 1.30 2.88 4.18 1.45 3.53
14 0.5000 94.0 67.7 8.3 1.43 2.88 4.31 1.50 3.60
15 0.6000 100.0 72.0 9.9 1.50 2.88 4.38 1.52 3.63
16 0.7000 103.0 74.2 11.6 1.51 2.88 4.39 1.53 3.64
17 0.8000 115.0 82.8 13.2 1.66 2.88 4.54 1.58 3.71
18 0.9000 116.0 83.5 14.9 1.64 2.88 4.52 1.57 3.70
19 1.0000 123.0 88.6 16.5 1.70 2.88 4.58 1.59 3.73
20 1.1000 129.0 92.9 182 1.75 2.88 4.63 1.61 3.76

.... MACTEC, INC. ....

TVA-00022762



I
I Specimen Parameter Initial saturated Final

Moisture content: Moist sol1+tare,gms. 1166.800 1151.350

I
Moisture content: Dry soll+tare, gms. 888.400 897.910

Moisture content: Tare, gms. 0.000 13.610

Moisture, % 31.3 34.8 28.7

I
Moist specimen weight, gms. 1138.9
Diameter, in. 2.86 2.86
Area,ln.2 6.42 6.42

I
Height, in. 5.90 5.90
Net decrease In height, in. 0.00
Wet Density, pet 114.6 117.6

I
Dry density, pet 87.2 87.2

Void ratio 0.9468 0.9468
Saturation, % 90.0 100.0

I Load ring constant =0.72 Ibs. per input urut

Cell pressure =60.00 psi (8.64 ksf)

I
Back pressure =20.00 psi (2.88 ksf)

Effective confining stress =5.76 ksf

Strain rate, in.Jmln. =0.02

I
Fail. Stress =1.35 ksfat reading no. 21

Def. Deviator Minor Prine. Major Prine;,
Dial Load Load Strain stress Stress Stress 1:3 P Q

No. In. Dial Ibs. % kaf ksf ksf Ratio ksf ksf

I 0 0.0000 0.0 0.0 0.0 0.00 5.76 5.76 1.00 5.76
1 0.0100 24.0 17.3 0.2 0.39 5.76 6.15 1.07 5.95

I
2 0.0200 25.0 18.0 0.3 0.40 5.76 6.16 1.07 5.96

3 0.0300 27.0 19.4 0.5 0.43 5.76 6.19 1.08 5.98
4 0.0400 28.0 202 0.7 0.45 5.76 6.21 1.08 5.98
5 0.0500 29.0 20.9 0.8 0.46 5.76 622 1.08 5.99

I 6 0.0600 30.0 21.6 1.0 0.48 5.76 624 1.08 6.00
7 0.0700 32.0 23.0 1.2 0.51 5.76 6.27 1.09 6.02

8 0.0800 33.0 23.8 1.4 0.53 5.76 6.29 1.09 6.02

I 9 0.0900 34.0 24.5 1.5 0.54 5.76 6.30 1.09 6.03

10 0.1000 34.0 24.5 1.7 0.54 5.76 6.30 1.09 6.03

11 02000 44.0 31.7 3.4 0.69 5.76 6.45 1.12 6.10

I 12 0.3000 52.0 37.4 5.1 0.80 5.76 6.56 1.14 6.16

13 0.4000 59.0 42.5 6.8 0.89 5.76 6.65 1.15 6.20
14 0.5000 63.0 45.4 8.5 0.93 5.76 6.69 1.16 623

I 15 0.6000 68.0 49.0 10.2 0.99 5.76 6.75 1.17 625
16 0.7000 75.0 54.0 11.9 1.07 5.76 6.83 1.19 629
17 0.8000 81.0 58.3 13.6 1.13 5.76 6.89 1.20 6.33

I 18 0.9000 84.0 60.5 152 1.15 5.76 6.91 1.20 6.34

19 1.0000 88.0 63.4 16.9 1.18 5.76 6.94 121 6.35
20 1.1000 96.0 69.1 18.6 126 5.76 7.02 1.22 6.39

I 21 1.2000 105.0 75.6 20.3 1.35 5.76 7.11 123 6.44

I
MACTEC, INC.

I
TVA-00022763



I
I Specimen Parameter Initial Saturated Final

Moisture content: Moist soll+tare, gms. 1110.000 629.880

Moisture content: Dry soll+tare. gms. 870.900 478.800

I Moisture content: Tare, gms. 0.000 13.550

Moisture, % 27.5 31.3 32.5

Moist specimen weight, gms. 1146.1

I Diameter, in. 2.83 2.83

Area,ln.2 6.31 6.31

Height, In. 5.92 5.92

I Net decrease In height, In. 0.00

Wet Density, pet 116.9 120.4

Dry density, pet 91.7 91.7

I Void ratio 0.8508 0.8508

Saturation, % 87.8 100.0

I Load ring constant= 0.72 1 s. per input unit
Cell pressure = 100.00 psi (14.40 ksf)

I
Back pr~ure=20.00 psi (2.88 ksf)
Effective confining stress = 11.52 ksf
strain rate, InJmln. =0.02

Fail. stress = 5.50 ksf at reading no. 20

I Def. Deviator Minor Prine. Major Prine.
Dial Load Load Strain Stress Stress Stress 1:3 P Q

No. in. Dial Ibs. % kst kst ksf Ratio ksf ksf

I 0 0.0000 0.0 0.0 0.0 0.00 11.52 11.52 1.00 11.52

1 0.0100 98.0 70.6 02 1.61 11.52 13.13 1.14 12.32

2 0.0200 128.0 92.2 0.3 2.10 11.52 13.62 1.18 12.57

I 3 0.0300 158.0 113.8 0.5 2.58 11.52. 14.10 122 12.81

4 0.0400 172.0 123.8 0.7 2.81 11.52 14.33 1.24 12.92

5 0.0500 186.0 133.9 0.8 3.03 11.52 14.55 1.26 13.03

I 6 0.0600 197.0 141.8 1.0 320 11.52 14.72 1.28 13.12

7 0.0700 204.0 146.9 1.2 3.31 11.52 14.83 1.29 13.18

8 0.0800 210.0 151.2 1.4 3.40 11.52 14.92 1.30 13.22

I 9 0.0900 216.0 155..5 1.5 3.49 11.52 15.01 1.30 13.27

10 0.1000 220.0 158.4 1.7 3.55 11.52 15.07 1.31 13.30

11 0.2000 241.0 173.5 3.4 3.82 1152 15.34 1.33 13.43

I 12 0.3000 278.0 200.2 5.1 4.33 11.52 15.85 1.38 13.69

13 0.4000 291.0 209.5 6.8 4.46 11.52 15.98 1.39 13.75

14 0.5000 320.0 230.4 8.5 4.81 11.52 16.33 1.42 13.93

I 15 0.6000 331.0 238.3 10.1 4.89 11.52 16.41 1.42 13.96

16 0.7000 342.0 246.2 H.8 4.95 11.52 16.47 1.43 14.00

17 0.8000 375.0 270.0 13.5 5.33 11.52 16.85 1.46 14.18

I 18 0.9000 385.0 277.2 15.2 5.36 11.52 16.88 1.47 14.20

19 1.0000 389.0 280.1 16.9 5.31 11.52 16.83 1.46 14.17

20 1.1000 411.0 295.9 18.6 5.50 11.52 17.02 1.48· 14.27

I 21 1.2000 405.0 291.6 20.3 5.30 11.52 16.82 1.46 14.17

I
MACTEC, INC.

I
TVA-00022764
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Nannal Stress, ksf

9 Sample No. 1 2 3
2 26.0 19.5v - Water Content, 31.2

7.5 Dry Density, pcf 92.7 105.1 87.3
'iii Saturation, 87.6 89.6 92.1:e
.E Void Ratio 0.7905 0.5805 0.9011

'Iii 6 Diameter, in. 2.85 2.86 2.83
~

ui v Height, in. 6.03 6.12 6.17
en 1/

~ Water Content, 29.7 21.8 33.9
1/en 4.5 3 - Dry Density, pet 92.7 105.1 87.3

~ en
.E ~ Saturation, 100.0 100.0 100.0
III Void Ratio 0.7905 0.5805 0.9011'S; <CD 3 1 Diameter, in. 2.85 2.86 2.83Cl

Height, in. 6.03 6.12 6.17
1/

Strain rate, in./min. 0.02 0.02 0.02
1.5

Back Pressure,ksf 5.8 5.8 5.8

0
Cell Pressure, ksf 7.9 10.1 14.4

0 5 10 15 20 Fail. Stress, ksf 3.1 8.2 4.4
Axial Strain, % Uit. Stress, ksf

0'1 Failure, ksf 53 12.5 13.0
Type of Test:

G3 Failure, ksf 2.2 4.3 8.6
Unconsolidated Undrained

Sample Type: undisturbed Client: TVA

Description:
Project: TVA Kingston - Proposed Gypsum Stack

Assumed Specific Gravity: 2~66 Location: NB-77A

Remarks: Sample Number: Ul)..1,2&3 (UU) Depth: 4'-14'

Proj. No.: 3043051021 Date:

TRIAXIAL SHEAR TEST REPORT

Figure MACTEC, INC.

Tested By: :....;A=le=xa=n=d=e::.:..r__~ Checked By: ;...:H=a::.:..m=le=tt=-- _

TVA-00022765
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P, ksf

Client TVA
Project TVA Kingston - Proposed Gypsum Stack

Location: NB-77 Depth: 4'-14' Sample Number: 00-1,2 & 3 (UU)

Project No.: 3043051021 Figure I MACTEC. INC.

Tested By: :...:A"",le~xa=n=d=e,,-r Checked By: :...;H=a,-"m"-,,Ie~tt,-- _
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"- MACTEC, INC. .....

9/13/2005
8:23 PM

UD-1.2 & 3 (UU)

Pt=16

2.85
6.40
6.03
0.00

120.3
92.7

0.7905
100.0

Sample Number:

PL=25

116.9
92.7

0.7905
87.6

TVA
TVA Kingston - Proposed Gypsum Stack
3043051021
NB-77
4'-14'

TRIAXIAL COMPRESSION TEST
Unconsolidated Undrained

Date:
Client:
Project
Project No.:
Location:
Depth:
Description:
Remarks:
Type of Sample: undisturbed
Specific Gravlty=2.66 LL=41
Test Method: COE uniform strain

Specimen Parameter Initial Saturated Final
Moisture content: Moist soll+tare, gms. 1158.400 557.770
Moisture content: Dry soil+tare, gms. 919.200 435.970
Moisture content: Tare, gms. 0.000 13.420
Moisture, % 26.0 29.7 28.8
Moist specimen weight, gms. 1184.0
Diameter, in. 2.85
Area, In.2 6.40
Height, In. 6.03
Net decrease in height, In.
Wet Density, pcf
Dry density, pet
Void ratio
Saturation, %

Load ring constant == 0.72 Ibs. per input unit
Cell pressure == 55.00 psi (7.92 ksf)

. Back pressure == 40.00 psi (5.76 ksf)

Effective confining stress =2.16 ksf
Strain rate, In.Jmln. =0.02
Fail. Stress =3.13 ksf at reading no. 21

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TVA-00022767



I
I Def. Deviator Minor Prine. .Major Prine.

Dial Load Load Strain Stress Stress Stress 1:3 P Q
No. in. Dial Ibs. % ksf ksf ksf .Ratio ksf \(sf

I 0 O~OOOO 0.0 0.0 0.0 0.00 2.16 2.16 1.00 2.16

1 0.0100 56.0 40.3 02 0.91 2.16 3.07 1.42 2.61

I
2 0.0200 80.0 57.6 0.3 1.29 2.16 3.45 1.60 2.81

3 0.0300 94.0 67.7 0.5 1.51 2.16 3.67 1.70 2.92

4 0.0400 107.0 77.0 0.7 1.72 2.16 3.88 1.80 3.02

I
5 0.0500 117.0 842 0.8 1.88 2.16 4.04 1.87 3.10

6 0.0600 125.0 90.0 1.0 2.00 2.16 4.16 1.93 3.16

7 0.0700 132.0 95.0 1.2 2.11 2.16 427 1.98 322

I
8 0.0800 136.0 97.9 1.3 2.17 2.16 4.33 2.01 325

9 ('l.0900 140.0 100.8 1.5 2.23 2.16 4.39 2.03 3.28

10 0.1000 143.0 103.0 1.7 228 2.16 4.44 2.05 3.30

11 0.2000 167.0 120.2 3.3 2.61 2.16 4.77 221 3.47

I 12 0.3000 185.0 1332 5.0 2.85 2.16 5.01 2.32 3.58

13 0.4000 190.0 136.8 6.6 2.87 2.16 5.03 2.33 3.60

14 0.5000 196.0 141.1 8.3 2.91 2.16 5.07 2.35 3.62

I 15 0.6000 206.0 148.3 10.0 3.00 2.16 5.16 2.39 3.66

16 0.7000 208.0 149.8 11.6 2.98 2.16 5.14 2.38 3.65

17 0.8000 218.0 157.0 13.3 3.06 2.16 5.22 2.42 3.69

I 18 0.9000 219.0 157.7 14.9. 3.02 2.16 5.18 2.40 3.67

19 1.0000 226.0 162.7 16.6 3.05 2.16 521 2.41 .3.69

20 1.1000 236.0 169.9 18.2 3.12 2.16 528 2.45 3.72

I 21 1.2000 241.0 173.5 19.9 3.13 2.i6 529 2.45 3.72

I
I
I
I
I
I
I
I

MACTEC, INC.

I
TVA-00022768
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Specimen Parameter Initial Final

Moisture content: Moist soil+tare, gms. 1282.400 670.280

Moisture content: Dry soil+tare, gms. 1072.700 555.710

Moisture content: Tare, gms. 0.000 13.530

Moisture, % 19.5 21.8 21.1

Moist specimen weight, gms. 1299.0
Diameter, in. 2.86 2.86

Area, in.2 6.44 6.44

Height, In. 6.12 6.12

Net decrease in height, In. 0.00

Wet Density, pct 125.6 128.0

Dry density, pet 105.1 105.1

Void ratio 0.5805 0.5805

Saturation, % 89.6 100.0

Load flng constant =0.72 Ibs. per input unit '

Cell pressure = 70.00 psi (10.08 ksf)

Back pressure =40.00 psi (5.76 ksf)

Effective confining stress =4.32 ksf

Strain rate, in./min. =0.02

Fall. Stress =8.16 ksfat reading no. 18

Def. Deviator Minor Prine. Major Prine.
Dial Load Load Strain Stress Stress Stress 1:3 P Q

No. in. Dial Ibs. % ksf ((sf ksf Ratio ksf ksf

0 0.0000 0.0 0.0 0.0 0.00 4.32 4.32 1.00 4.32

1 0.0100 88.0 63.4 0.2 1.41 4.32 5.73 1.33 5.03

2 0.0200 121.0 87.1 0.3 1.94 4.32 6.26 1.45 5.29

3 0.0300 148.0 106.6 0.5 2.37 4.32 6.69 1.55 5.51

4 0.0400 168.0 121.0 0.7 2.69 4.32 7.01 , 1.62 5.66

5 0.0500 189.0 136.1 0.8 3.02 4.32 7.34 1.70 5.83

6 0.0600 204.0 146.9 1.0 3.25 4.32 7.57 1.75 5.95

7 0.0700 218.0 157.0 1.1 3.47 4.32 7.79 1.80 6.06

8 0.0800 232.0 167.0 1.3 3.69 4.32 8.01 1.85 6.16

9 0.0900 244.0 175.7 1.5 3.87 4.32 8.19 1.90 6.26

10 0.1000 257.0 185.0 1.6 4.07 4.32 8.39 1.94 6.36

11 02000 331.0 238.3 3.3 5.16 4.32 9.48 2.19 6.90

12 0.3000 374.0 269.3 4.9 5.73 4.32 10.05 2.33 7.18

13 0.4000 433.0 311.8 6.5 6.52 4.32 10.84 2.51 7.58

14 0.5000 462.0 332.6 8.2 6.83 4.32 11.15" 2.58 7.74

15 0.6000 498.0 358.6 9.8 723 4.32 11.55 2.67 7.94

16 0.7000 532.0 383.0 11.4 7.59 4.32 11.91 2.76 8.11

17 0.8000 560.0 403.2 13.1 7.84 4.32 12.16 2.81 824
18 0.9000 594.0 427.7 14.7 8.16 4.32 12.48 2.89 8.40

19 1.0000 590.0 424.8 16.3 7.95 4.32 12.27 2.84 8.29

20 1.1000 608.0 437.8 18.0 8.03 4.32 12.35 2.86 8.34

21 1.2000 627.0 451.4 19.6 8.12 4.32 12.44 2.88 8.38

.... MACTEC, INC. -'

TVA-00022769



I
I Specimen Parameter Initial Saturated Final

Moisture content Moist soil+tare. gms. 1142.300 567.310

I
Moisture content Dry soll+tare, gms. 870.700 427.450

Moisture content Tare, gms. 0.000 13.570

Moisture, % 31.2 33.9 33.8

I
Moist specimen weight, gms. 1165.0
Diameter, in. 2.83 2.83
Area, in.2 6.28 6.28

I
Height, In. 6.17 6.17

Net decrease in height, in. 0.00

Wet Density, pcf 114.6 116.9

I
Dry density, pet 87.3 87.3
Void ratio 0.9011 0.9011
Saturation, % 92.1 100.0

I Load ring constant =0.72 Ibs. per mput
Cell pressure =100.00 psi (14.40ksf)

I
Back pressure =40.00 psi (5.76 ksf)

Effective confining stress =8.64 ksf

Strain rate. InJmin. =0.02

I
Fall. Stress =4.39 ksf at reading no. 20

Def. Deviator Minor Prine. Major Prine.
Dial Load Load Strain Stress Stress Stress 1:3 P Q

No. In. Dlal lbs. % ksf ksf ksf RatIo ksf ksf

I 0 0.0000 0.0 0.0 0.0 0.00 8.64 8.64 1.00 8.64

1 0.0100 54.0 38.9 0.2 0.89 8.64 9.53 1.10 9.08
2 0.0200 90.0 64.8 0.3 1.48 8.64 10.12 1.17 9.38

I 3 0.0300 125.0 90.0 0.5 2.05 8.64 10.69 124 9.67

4 0.0400 151.0 108.7 0.6 2.48 8.64 11.12 129 9.88

5 0.0500 168.0 121.0 0.8 2.75 8.64 11.39 1.32 10.02

I 6 0.0600 180.0 129.6 1.0 2.94 8.64 11.58 1.34 10.11

7 0.0700 187.0 134.6 1.1 3.05 8.64 11.69 1.35 10.17

8 0.0800 194.0 139.7 1.3 3.16 8.64 11.80 1.37 10.22

I 9 0.0900 199.0 143.3 1.5 324 8.64 11.88 1.37 10.26

10 0.1000 203.0 146.2 1.6 3.30 8.64 11.94 1.38 10.29

11 0.2000 220.0 158.4 3.2 3.51 8.64 12.15 1.41 10.40

I 12 0.3000 246.0 177.1 4.9 3.86 8.64 12.50 1.45 10.57

13 0.4000 251.0 180.7 6.5 3.87 8.64 12.51 1.45 10.58

14 0.5000 262.0 188.6 8.1 3.97 8.64 12.61 1.46 10.63

I 15 0.6000 281.0 202.3 9.7 4.19 8.64 12.83 1.48 10.73

16 0.7000 288.0 207.4 11.4 4.21 8.64 12.85 1.49 10.75

17 0.8000 300.0 216.0 13.0 4.31 8.64 12.95 1.50 10.79

I 18 0.9000 307.0 221.0 14.6 433 8.64 12.97 LSO 10.80

19 1.0000 309.0 222.5. 16.2 4.27 8.64 12.91 1.49 10.78

20 !.l000 324.0 233.3 17.8 4.39 8.64 13.03 1.51 10.84

I 21 1.2000 327.0 235.4 19.5 4.35 8.64 12.99 1.50 JO.81

I
MACTEC, INC.

I
TVA-00022770
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Normal Stress, ksf

15
Sample No. 1 2 3

Water Content, 21.2 21.1 39.8
12.5 Dry Density, pcf 92.4 96.8 79.9

iii Saturation, 71.5 79.3 98.8
>- 1 :§ Void Ratio 0.7838 0.7029 1.0625..... 1/ Diameter, in. 2.87 2.87 2.83l! 10

ui Height, in. 5.73 5.82 6.09
en
~ Water Content, 29.7 26.6 40.2

Ci5 7.5 a; Dry Density, pcf 92.4 96.8 79.9
I- 2.9 i- /I) Saturation, 100.0 100.0 100.0m lr ......s; « Void Ratio 0.7838 0.7029 1.0625
(I) 5 Diameter, in. 2.87 2.87 2.830

3 Height. in. 5.73 5.82 6.09
Strain rate, in.lmin. 0.02 0.02 0.02

2.5
Back Pressure, ksf 2.9 2.9 2.9

Cell Pressure, ksf 5.8 8.6 14.4
0

0 10 20 30 40 Fail. Stress, ksf 11.2 7.0 4.4
Axial Strain, % Ult. Stress, ksf

0'1 Failure, ksf 14.1 12.8 15.9
Type of Test:

0'3 Failure, ksf 2.9 5.8 Il.5
Unconsolidated Undrained

Sample Type: undisturbed Client: TVA

Description:
Project: TVA Kingston - Proposed Gypsum Stack

Assumed Specific Gravity= 2.64 Location: NB-77A

Remarks: Sample Number: lID4, 6 & 7 (UU) Depth: 15'-26'

Proj. No.: 3043051021 Date:

TRIAXIAL SHEAR TEST REPORT

Figure MACTEC. INC.

Tested By: ,-A1",e~x""a"-.::nd~e",,"r Checked By: "-'H=a.:..:.m=le=tt=--- _

TVA-00022771
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Client: TVA
Project: TVA Kingston - Proposed Gypsum Stack
Location: NB-77A Depth: 15'-26' Sample Number: 00-4,6 & 7 (UU)
Project No.: 3043051021 Figure I MACTEC. INC.

Tested By: :....:A=le=xa=n=d=e:-r Checked By: .'-.;H:=a...,.m'-'-'Ie""tt=-- _

TVA-00022772



.... --------- MACTEC, INC. ..

TRIAXIAL COMPRESSION TEST
Unconsolidated Undrained

9/19/2005
1:38 PM

Final
460.990
376.420

14.130
23.3 .

UD-4,6 & 1 (UU)

PI=

29.7

PL=

Saturated

Sample Number:

TVA
TVA Kingston - Proposed Gypsum Stack
3043051021
NB-11A
15'_26'

Date:
Client:
Project:
Project No.:
Location:
Depth:
Description:

Remarks:
Type of Sample: undisturbed

Assumed Specific Gravity=2.64 LL=
Test Method: COE uniform strain

Specimen Parameter Initial
Moisture content: Moist soll+tare, gms. 1018.860
Moisture content: Dry soll+tare, gms. 890.040
Moisture content: Tare, gms. 0.000
Moisture, % 21.2
Moist specimen weight, gms. 1090.3

Diameter, In. 2.87 2.87
Area, In.2 6.47 6.47
Height, in. 5.73 5.73
Net decrease in height, in. 0.00
Wet Density, pet 112.0 119.8
Dry density, pcf 92.4 92.4
Void ratio 0.7838 0.7838
Saturation, % 71.5 100.0

Load ring constant = 0.72 lbs.per input unit
Cell pressure =40.00 psi (5.76]{sf)
Back pressure = 20.00 psi (2.88 ksf)
Effective confining stress =2.88 ksf

Strain rate, InJmln. =0.02
Fall. Stress = 11.19 ksfat reading no. 20

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TVA-00022773
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Def. Deviator Minor Prine. Major Prine.
Dial Load Load Strain Stress Stress Stress 1:3 P Q

No. In. Dial lbs. % ksf ksf ksf Ratio ksf ksf

0 0.0000 0.0 0.0 0.0 0.00 2.88 2.88 1.00 2.88
-1 0.0100 90.0 64.8 0.2 1.44 2.88 4.32 1.50 - 3.60
2 0.0200 118.0 85.0 0.3 1.88 2.88 4.76 1.65 3.82
3 0.0300 143.0 103.0 0.5 2.28 2.88 5.16 1.79 4.02
4 0.0400 163.0 117.4 0.7 2.59 2.88 5.47 1.90 4.18
5 0.0500 184.0 132.5 0.9 2.92 2.88 5.80 2.01 4.34
6 0.0600 203.0 146.2 1.0 3.22 2.88 6.10 2.12 4.49
7 0.0700 219.0 157.7 1.2 3.47 2.88 6.35 2.20 4.61
8 0.0800 236.0 169.9 1.4 3.73 2.88 6.61 2.29 4.74
9 0.0900 252.0 181.4 1.6 3.98 2.88 - 6.86 2.38 4.87

10 0.1000 267.0 192.2 1.7 4.20 2.88 7.08 2.46 4.98
11 0.2000 403.0 290.2 3.5 6.23 2.88 9.11 3.16 6.00
12 0.3000 508.0 365.8 5.2 7.72 2.88 10.60 3.68 6.74
13 0.4000 582.0 419.0 7.0 8.68 2.88 11.56 4.01 7.22
14 0.5000 652.0 469.4 8.7 9.54 2.88 12.42 4.31 7.65
15 0.6000 706.0 508.3 10.5 10.13 2.88 13.01 4.52 7.95
16 0.7000 747.0 537.8 12.2 10.51 2.88 13.39 4.65 8.14
17 0.8000 789.0 568.1 14.0 10.88 2.88 13.76 4.78 8.32
18 0.9000 814.0 586.1 15.7 11.00 2.88 13.88 4.82 8.38
19 -1.0000 843.0 607.0 17.4 11.15 2.88 14.03 4.87 8.46
20 1.1000 864.0 622.1 19.2 11.19 2.88 14.07 4.89 8.48
21 1.2000 883.0 635.8 20.9 11.19 2.88 14.07 4.89 8.47

..... MACTEC, INC. .-..1

TVA-00022774



I
I Specimen Parameter Initial Saturated Final

Moisture content: Moist soil+tare, gms. 1154.900 634.320

I Moisture content: Dry soil+tare, gms. 953.580 520.590

Moisture content: Tare, gms. 0.000 11.220

Moisture, % 21.1 26.6 22.3

I Moist specimen weight, gms. 1161.5

Diameter, In. 2.87 2.87

Area,ln.2 6.48 6.48

I Height, In. 5.82 5.82
Net decrease In height, In. 0.00

Wet Density, pet 117.2 122.5

I
Dry density, pcf 96.8 96.8

Void ratio 0.7029 0.7029
Saturation, % 79.3 100.0

I Load ring constant = 0.72 1bs. per input unit
Cell pressure =60.00 psi (8.64 ksf)

I
Back pressure =20.00 psi (2.88 ksf)
effective confining stress =5.76 ksf
Strain rate, InJmln. = 0.02

I
Fail. stress =7.00 ksf at reading no. 21

Def. Deviator Minor Prine. Major Prine.
Dial Load Load strain Stress Stress Stress 1:3 P Q

I
No. in. Dial Ibs. % ksf ksf ksf Ratio ksf ksf

0 0.0000 0.0 0.0 0.0 0.00 5.76 5.76 1.00 5.76

1 0.0100 42.0 30.2 0.2 0.67 5.76 6.43 1.12 6.10

I
2 0.0200 84.0 60.5 0.3 1.34 5.76 7.10 1.23 6.43

3 0.0300 137.0 98.6 0.5 2.18 5.76 7.94 1.38 6.85

4 0.0400 167.0 120.2 0.7 2.65 5.76 8.41 1.46 7.09

I
5 0.0500 189.0 136.1 0.9 3.00 5.76 8.76 1.52 7.26

6 0.0600 212.0 152.6 1.0 3.36 5.76 9.12 1.58 7.44

7 0.0700 227.0 163.4 1.2 3.59 5.76 9.35 1.62 7.55

I
8 0.0800 241.0 173.5 1.4 3.80 5.76 9.56 1.66 7.66

9 0.0900 251.0 180.7 1.5 3.95 5.76 9.71 1.69 7.74

10 0.1000 260.0 187.2 1.7 4.09 5.76 9.85 1.71 7.80

I
11 0.2000 310.0 223.2 3.4 4.79 5.76 10.55 1.83 8.15

12 0.3000 .358.0 257.8 5.2 5.43 5.76 11.19 1.94 8.48

13 004000 390.0 280.8 6.9 5.81 5.76 11.57 2.01 8.66

I
14 0.5000 423.0 304.6 8.6 6.18 5.76 11.94 . 2.07 8.85

15 0.6000 447.0 ·321.8 10.3 6.41 5.76 12.17 2.11 8.97

16 0.7000 469.0 337.7 12.0 6.60 5.76 12.36 2.15 9.06

I
17 a.8000 491.0 353.5 13.7 6.77 5.76 12.53 2.18 9.15

18 0.9000 505.0 363.6 15.5 6.83 5.76 12.59 2.19 9.17

19 1.0000 522.0 375.8 17.2 6.91 5.76 12.67 2.20 9.22

20 1.1000 537.0 386.6 18.9 6.97 5.76 12.73 2.21 9.24

I 21 1.2000 551.0 396.7 20.6 7.00 5.76 12.76 2.21 9.26

I
I

MACTEC, INC.

TVA-00022775



I
I Specimen Parameter Initial Saturated Final

Moisture content: Moist soil+tare, gms. 1114.200 526.400·

I
Moisture content: Dry soll+tare, gms. 797.260 373.280
Moisture content: Tare, grns; 0.000 8.080
Moisture, .% 39.8 40.2 41.9

I
Moist specimen weight, grns. 1124.1
Diameter, In. 2.83 2.83

·Area, in.2 6.30 6.30

I
Height, In. 6.09 6.09
Net decrease in height, in. 0.00
Wet Density, pcf 111.7 112.1

I
Dry density, pcf 79.9 79.9
Void ratio 1.0625 1.0625
Saturation, % 98.8 100.0

I Load rln~ constant =O.72lbs. per input unit
Cell pressure =100.00 psi (14.40 ksf)

I
Back pressure =20.00 psi (2.88 ksf)

Effective confining stress =11.52 ksf

Strain rate, In./min. =0.02

I
Fall. Stress =4.41 ksfat reading no. 16 .

Def. Deviator Minor Prine. Major Prine.
Dial l.oad l.oad Strain Stress StI'e$S Stress 1:3 P Q

No. In. Dial Ibs. % ksf Jesf Jesf Ratio ksf Jesf

I 0 0.0000 0.0 0.0 0.0 0.00 11.52 11.52 1.00 11.52
1 0.0100 117.0 84.2 0.2 1.92 11.52 13.44 1.17 12.48
2 0.0200 166.0 119.5 0.3 2.72 11.52 14.24 1.24 12.88

I 3 0.0300 190.0 136.8 0.5 3.11 11.52 14.63 1.27 13.08
4 0.0400 205.0 147.6 0.7 3.35 11.52 14.87 1.29 13.20
5 0.0500 210.0 ]51.2 0.8 3.43 .11.52 14.95 1.30 13.23

I 6 0.0600 215.0 154.8 1.0 3.50 11.52 15.02 1.30 13.27
7 0.0700 221.0 159.1 1.1 3.60 11.52 15.12 1.31 13.32
8 0.0800 225.0 162.0 1.3 3.65 11.52 ]5.17 1.32 13.35

I 9 0.0900 230.0 165.6 1.5 3.73 11.52 15:.25 1.32 13.38
10 0.1000 233.0 167.8 1.6 3.77 11.52 15.29 1.33 D.41
11 0.2000 254.0 182.9 3.3 4.04 11.52 15.56 1.35 13.54

I 12 0.3000 267.0 192.2 4.9 4.18 11.52 ]5.70 1.36 13.61

13 0.4000 285.0 205.2 6.6 4.38 11.52 15.90 1.38 13.71
14 0.5000 285.0 205.2 8.2 4.31 11.52 15.83 1.37 13.67

I 15 0.6000 296.0 213.1 9.9 4.39 11.52 15.91 1.38 13.72
16 0.7000 303.0 2]8.2 11.5 4.41 11.52 15.93 1.38 13.73
17 0.8000 303.0 218.2 13.1 4.33 11.52 15.85 1.38 13.69

I 1.8 0.9000 310.0 223.2 ]4.8 4.35 11.52 15.87 1.38 13.69
19 1.0000 315.0 226.8 16.4 4.33 11.52 15.85 1.38 13.69
20 1.1000 321.0 231.1 18.1 4.33 11.52 15.85 1.38 13.68

I 21 1.2000 327.0 235.4 19.7 4.32 11.52 15.84 1.38 13.68

I
MACTEC, INC.

I
TVA-00022776
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6 Sample No. 1 2 3

Water Content. 25.0 25.0 25.0
5 Dry Density, pcf 96.5 98.5 99.8

3 "iii Saturation. 92.2 96.8 100.0:2
.E Void Ratio 0.7215 0.6855 0.6647.... 1/ Diameter, in. 2.84 2.86 2.91en 4x I--' .,.

ui /

~
Height. in. 6.09 5.75 6.11

til I'
Q) Water Content, 27.1 25.8 25.0,b.
rn 3

1ii Dry Density, pcf 96.5 98.5 99.8
~

.s Q) Saturation. 100.0 100.0 100.0
tll I-

~ « Void Ratio 0.7215 0.6855 0.6647
2 Diameter, in. 2.84 2.86 2.91Q

Height, in. 6.09 5.75 6.11

Strain rate,.in.lmin. 0.02 0.02 0.02
1

Back Pressure, ksf 5.8 5.8 5.8

Cell Pressure, ksf 7.9 10.1 14.4
0

0 10 20 30 40 Fail. Stress, ksf 3.6 4.0 4.7
Axial Strain, % Ult. Stress, ksf

0'\ Failure, ksf 5.8 8.3 13.3
Type of Test:

0'3 Failure, ksf 22 4.3 8.6
Unconsolidated Undrained

Sample Type: undisturbed Client TVA

Description:
Project TVA Kingston" Proposed Gypsum Stack

Assumed Specific Gravity:: 2.66 Location: NB"85A and NB-85B

Remarks: Sample Number: UD-l, 2 & 3 (UU) Depth: 13'-19'

Proj. No.: 3043051021 Date:

TRIAXIAL SHEAR TEST REPORT

Figure MACTEC. INC.

Tested By: :-A=le::.:xa=:.:;nd~e","r Checked By: "-H=a~m~le~tt,,,-- _

TVA-00022777
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Client: TVA

Project: TVA Kingston - Proposed Gypsum Stack
Location: NB-85A and NB-85B Depth: 13'·19' Sample Number: UD-1, 2 & 3 (UU)

Project No.: 3043051021 Figure I MACTEC, INC.

Tested By: A1~e~xa~n~d~e~r Checked By: .:..,:H=am=le=tt _

TVA-00022778



.... MACTEC, INC. .....

TRIAXIAL COMPRESSION TEST
Unconsolidated Undrained

911312005
9:41 PM

UD-l, 2 & 3 (UU)

PI=

Sample Number.

PL=

TVA
TVA Kingston· Proposed Gypsum Stack
3043051021
NB-85A and NB-85B
13'-19'

Date:
Client
Project:
Project No.:
'-oeation:
Depth:
Description:
Remarks:
Type of Sample: undisturbed
SpecMc Grav1ty=2.66 LL=

Test Method: COE uniform strain

Specimen Parameter Initial Saturated Final
Moisture content: Moist soll+tare, gms. 1220.400 1336.600
Moisture content: Dry soil+tare, gms. 976.200 1068.970
Moisture content: Tare, gms. 0.000 93.350
Moisture, % 25.0 27.1 27.4
Molst,specimen weight, gms. 1220.4
Diameter, in. 2.84 2.84
Area, in.2 6.33 6.33
'Height, in. 6.09 6.09
Net decrease in height, in. 0.00
Wet Density, pcf 120.6 122.6
Dry denslty,'pcf 96.5 96.5
Void ratio 0.7215 0.7215
Saturation,'% 92.2 100.0

Load ring constant =0.72 Ibs. per input unit

Cell pressure =55.00 psi (7.92 ksf)
Back pressure =40.00 psi (5.76 ksf)
Effective confining stre~s =2.16 ksf

, Strain rate, InJmin. = 0.02
Fall. Stress =3.60 ksfat reading no. 18

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TVA-00022779



I
I Def. Deviator Minor Prine. Major Prine.

Dial Load Load Strain Stress Stress Stress 1:3 P Q

I
No. in. Dial Ibs. % ksf ksf ksf Ratio ksf ksf

0 0.0000 0.0 0.0 O~O 0.00 2.l6 2.16 1.00 2.16
1 0.0100 40.0 28.8 0.2 0.65 2.16 2.81 130 2.49

I
2 0.0200 55.0 39.6 0.3 0.90 2.16 3.06 1.42 2.61
3 0.0300 62.0 44.6 0.5 1.01 2.16 3.17 1,47 2.66
4 0.0400 68.0 49.0 0.7 1.11 2.16 3.27 1,51 2.71

I
5 0.0500 73.0 52.6 0.$ 1.18 2.16 3.34 1.55 2.75
6 0.0600 78.0 56.2 1.0 1.26 2.16 3.42 1.59 2.79
7 0.0700 82.0 59.0 1,2 1.33 2.16 3.49 1.61 2.82

I
8 0.0800 87.0 62.6 1.3 1.41 2.16 3.57 1,65 2.86
9 0.0900 92.0 66.2 1.5 1.48 2.16 3.64 1.69 2.90

10 0.1000 97.0 69.8 1.6 1.56 2.16 3.72 1,72 2.94

I
11 0.2000 141.0 101.5 3.3 2.23 2.16 4.39 2.03 3.28
12 0.3000 170.0 122.4 4.9 2.65 2.16 4.81 222 3.48
13 0.4000 187.0 134.6 6.6 2.86 2.16 5.02 2.32 3.59

I
14 0.5000 211.0 151.9 8.2 3.17 2.16 5.33 2.47 3.74
15 0.6000 224.0 161.3 9.9 3.30 2.16 5.46 2.53 3.81
16 0.7000 236.0 169.9 11.5 3.42 2.16 .5.58 2.58 3.87
17 0.8000 253.0 182.2 13.1 3.60 2.16 5.76 2.67. 3.96

I' 18 0.9000 258.0 2.67 3.96185.8 14.8 3.60 2.16 5.76. '

19 1.0000 261.0 187.9 16.4 3.57 2.16 5.73 2.65 3.94

I
20 1.1000 265.0 190.8 18.1 3.55 2.16 5.71 2.65 3.94
21 1.2000 264.0 190.1 19.7 3.47 2.16 5.63 2.61 3.89

I
I
I
I
I
I
I
I

MACTEC, INC.

I
TVA-00022780



I
I Specimen Parameter Initial Final

Moisture content Moist soll+tare, gms. 1192.400 1305.860

I
Moisture content:.Dry soll+tare, grns. 954.290 1061.280
Moisture content Tare, grns. 0.000 91.170
Moisture, % 25.0 25.8 ,25.2

I
Moist specimen welght,grns. 1192.4
Diameter, in. 2.86 2.86
Area, in.2 6.42 6.42

I
Height, in. 5.75 5.75
Net decrease in height, In. 0.00
Wet Density, pet 123.1 123.9

I
Dry density, pcf 98.5 98.5
Void ratio ,0.6855' 0.6855"
Saturation, % 96.8 100.0

I Load ring constant =0.72 Ibs. per input unit
Cell pressure =70.00 psi (l0.08 ksf)

I
Back pressure =40.00 psi (5.76 ksf)
Effective confining stress =4.32 ksf
Strain rate, InJmin. =0.02

I
Fall. Stress =3.95 lesf at reading no. 19

Def. Deviator Minor Prine. Major Prine.
Dial Load Load Strain Stress Stress Stress 1:3 P Q

I
No. In. Dial Ibs. % ksf ksf ksf " Ratio ksf kaf

0 0.0000 0.0 0.0 0.0 0.00 4.32 4.32 1.00 4.32
1 0.0100 48.0 34.6 0.2 0.77 4.32 5.09 1.18 4.71

I
2 0.0200 67.0 48.2 0.3 1.08 4.32 5040 1.25 4.86
3 0.0300 75.0 54.0 0.5 1.21 4.32 5.53 1.28 4.92
4 0.0400 79.0 56.9 0.7 1.27 4.32 5.59 1.29 4.95

I
5 0.0500 82.0 59.0 0.9 1.31 4.32 5.63 1.30 4.98
6 0.0600 84.0 60.5 1.0 1.34 4.32 5.66 1.31 4.99
7 0.0700 87.0 62.6 1.2 1.39 4.32 5.71 1.32 5.01
8 0.0800 89.0 64.1 104 1.42 4.32 5.74 1.33 5.03

I 9 0.0900 92.0 66.2 1.6 1.46 4.32 5.78 1.34 5.05
10 0.1000 99.0 ' 71.3 1.7 1.57 4.32 5.89 1.36 5.11
11 0.2000 152.0 109.4 3.5 2.37 4.32 6.69 1.55 5.51

I 12 0.3000 188.0 135.4 5.2 2.88 4.32 7.20 1.67 5.76
13 0.4000 199.0 143.3 7.0 2.99 4.32 7.31 1.69 5.82
14 0.5000 224.0 161.3 8.7 3.31 4.32 7.63 1.77 5.97

I 15 0.6000 238.0 171.4 lOA 3.45 4.32 7.77 1.80 6.04
16 0.7000 250.0 180.0 12.2 3.55 432 7.87 1.82 6.09
17 0.8000 269.0 193.7 13.9 3.74 4.32 ' 8.06 1.87 6.19

I 18 0.9000 282.0 203.0 15.6 3.84 4.32 8.16 1.89 6.24
19 1.0000 296.0 213.1 17.4 3.95 4.32 8.27 1.91 ,6.30
20 1.1000 288.0 207.4 19.1 3.76 4.32 8.08 1.87 6.20

I 21 1.2000 285.0 205.2 20.9 3.65 432 7.97 1.84 6.14

I
MACTEC, INC.

I

TVA-00022781



I
I Specimen Parameter Initial Saturated Final

. Moisture content Moistsoil+tare, gms. 1326.900 1440.860

I
Moisture content Dry soll+tare, gms. 1061.520 1221.470
Moisture content: Tare, grns. 0.000 87.240
Moisture, % 25.0 25.0 19.3

I
Moist specimen weight, gms~ 1326.9
Diameter, in. 2.91 2.91
Area, in.2 6.64 6.64

I
Height, in. 6.11 6.11
Net decrease in height, in. 0.00
Wet Density, pet 124.7 124.7

I
Dry density, pcf 99.8 99.8
Void ratio 0.6647 0.6647
Saturation, % 100.0 100.0

I Load ring constant =0.72 1bs. per input unit
Cell pressure = 100.00 psi (14.40 kst)

I
Back pressure =40.00 psi (5.76 ksf)
Effective confining stress =8.64 ksf
Strain rate, in./min. =0.02

I
Fall. Stress = 4.68 ksfat reading no~ 21

Def. Deviator Minor Prine. Major Prine.
Dial Load Load Strain Stress Stress Stress 1:3 P Q

No. In. Dial Ibs. % ksf ksf ksf Ratio ksf ksf

I 0 0.0000 0.0 0.0 0.0 0.00 8.64 8.64 1.00 8.64
1 0.0100 72.0 51.8 0.2 1.12 8.64 9.76 1.13 9.20
2 0.0200 89.0 64.1 0.3 1.39 8.64 10.03 1.16 9.33

I 3 0.0300 102.0 73.4 0.5 1.59 8.64 1023 1.18 9.43
4 0.0400 114.0 82.1 0.7 1.77 8.64 10.41 l.20 9.52
5 0.0500 124.0 89.3 0.8. 1.92 8.64 10.56 1.22 9.60

I 6 0.0600 133.0 95.8 1.0 2.06 8.64 1O.70 1.24 9.67
7 0.0700 140.0 100.8 1.1 2.16 8.64 10.80 1.25 9.72
8 0.0800 147.0 105.8 1.3 227 8.64 10.91 1.26 9.77

I" 9 0.0900 150.0 108.0 1.5 2.31 8.64 10.95 1.27 9.79
10 0.1000 156.0 112.3 1.6 2.40 8.64 11.04 1.28 9.84
11 02000 178.0 128.2 3.3 2.69 8.64 11.33 1.31 9.98

I 12 0.3000 206.0 148.3 4.9 3.06 8.64 11.70 1.35 10.17
13 0.4000 226.0 162.7 6.5 3.30 8.64 11.94 1.38 10.29
14 0.5000 244.0 175.7 8.2 3.50 8.64 12.14 1.41 - 1039

I 15 0.6000 274.0 197.3 9.8 3.86 8.64 12.50 1.45 10.57
16 0.7000 282.0 203.0 11.5 3.90 8.64 12.54 1.45 10.59
17 0.8000 304.0 218.9 13.1 4.13 8.64 12.77 1.48 10.70

I 18 0.9000 328.0 236.2 14.7 4.37 8.64 13.01 1.51 10.82
19 1.0000 342.0 246.2 16.4 4.47 8.64 13.11 1.52 10.87
20 LIOOO 352.0 253.4 18.0 4.51 8.64 13.15 1.52 10.89

I 21 1.2000 373.0 268.6 19.6 4.68 8.64 13.32 1.54 10.98

I
MACTEC, INC.

I
TVA-00022782
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Normal Stress, ksf

6 Sample No, 1 2 3

Water Content, 23.9 29.4 32.8
5 Dry Density, pet 99.7 .92.8 88.4

1 a; Saturation, 96.7 100.0 100.0
I-" :22 .E Void Ratio 0.6526 0.7754 0.8651

"- /- Diameter, in. 2.83 2.83 2.84~ 4
"'"iii Height, in. 6.13 6.14 6.13

(I)

1£ Water Content, 24.7 29.4 32.8- ,
C/) 3

iii Dry Density, pet 99.7 92.8 88.4...
~

m Saturation, 100.0 100.0 100.0l-.s; v 3 « Void Ratio 0.6526 0.7754 0.8651
m 2 Diameter, in. 2.83 2.83 2.84Q

Height, in. 6.13 6.14 6.13
Strain rate, in.lrriin. 0.02 ,;,0.02 0.02

1
Back Pressure, ksf 2.9 2.9 2.9

Cell Pressure, ksf 5.8 8:6 14.4
0

0 5 10 15 20 ' FaiL Stress, ksf 4.7 4.4 2.6
AxIal Strain, % Uit. Stress, ksf

0"1 Failure, ksf 7.5 10.2 14.1
Type of Test

G 3 Failure, ksf 2.9 5.8 11.5
Unconsolidated Undrained

Sample Type: Wldisturbed Client TVA
Description:

Project: TVA Kingston - Proposed Gypsum Stack

Assumed Specific Gravity:: 2.64 Location: NB-85B

Remarks: Sample Number: UD-6, 7 &8 (UU) Depth: 23'-29'

Proj. No.: 3043051021 Date:

TRIAXIAL SHEAR TEST REPORT

Figure MACTEC. INC.

Tested By: '-A1=e=x""'an""d=e"-r Checked By: -'..H""a"-'-m.:.c:1e=.=tt>-- _

TVA-00022783
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a= O.Odeg
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p, ksf

Client: TVA
Project TVA Kingston - Proposed Gypsum Stack
Location: NB-85B Depth: 23'-29' Sample Number: UD-6, 7 & 8 (UU)

Project No.: 3043051021 Figure I MACTEC, INC.

Tested By: ,--,A1"",,e::.:.xa=n~d::.:e,,-r Checked By: :...:H=a'-'..m"'lett:.=.... _

TVA-00022784



.... MACTEC, INC. ~

9113/2005
10:00 PM

lJD..6, 7-& 8 (UU)

PI=

Sample Number:

PL=

TRIAXIAL·COMPRESSION TEST
Unconsolidated Undrained

TVA
TVAKingston - Proposed Gypsum StaCk
3043051021
·NB-85B
23'-29'

Date:
Client:
Project:
Project No.:
Location:
Depth:
Description:
Remarks:
Type of Sample: undisturbed
Specific Gravlty=2.64 LL=
Test Method: COE uniform strain

.

Specimen Parameter Initial Saturated Final
MQlsture content: Moist soll+tare, gms. 1254.700 1366.730
Moisture content: Dry soll+tare; gms. 1012.600 1105.290
Moisture content: Tare, gms. 0.000 93.360
Moisture, % 23.9 24.7 25.8
Moist specimen weight, gms. 1254.7
Diameter, in. 2.83 2.83
Area, in.2 6.31 6.31
Height, in. 6.13· 6.13
Net decrease in height, in. 0.00
Wet Density, pet 123.6 124.4
Dry density, pef 99.7 99.7
Void ratio 0.6526 0.6526
Saturation, % 96.7 100.0

Load ring constant = 0.72 lbs. per input unit
Cell pressure = 40.00 psi (5.76 kst)
Back. pressure = 20.00 psi (2.88 ksf)
Effective confining stress = 2.88 ksf
Strain rate, inJmin. = 0.02
Fall. stress =4.65 ksfat reading no. 21

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TVA-00022785



I
I Def. Deviator Minor Prine. Major Prine.

Dial Load Load Strain Stress Stress Stress 1:3 P Q

I
No. In. Dial Ibs. % ksf ksf ksf Ratio ksf .J<sf

0 0.0000 0.0 0.0 0.0 0.00 2.88 ' 2.88 1.00 2.88

1 0.0100 46.0 33.1 0.2 0.75 2.88 3.63 1.26 326

I
2 0.0200 62.0 44.6 0.3 1.02 2.88 3.90 1.35 3.39

3 0.0300 69.0 49.7 0.5 1.13 2.88 4.01 1.39 3.44
4 0.0400 74.0 53.3 0.7 1.21 2.88 4.09 1.42 3.48

I
5 0.0500 79.0 56.9 0.8 129 2.88 ' 4.17 1.45 3.52

6 0.0600 84.0 ' 60.5 1.0 1.37 2.88 425 1.47 3.56

7 0.0700 89.0 64.1 1.1 1.45 2.88 4.33 1.50 3.60

I
8 0.0800 96.0 69.1 1.3 1.56 2.88 4.44 1.54 3.66

9 0.0900 103.0 742 1.5 1.67 2.88 4.55 ' 1.58 3.71

10 0.1000 111.0 79.9 1.6 1.79 2.88 4.67 1.62 3.78

I
11 0.2000 170.0 122.4 3.3 2.70 2.88 5.58 1.94 423
12 0.3000 209.0 150.5 4.9 327 2.88 6.15 2.13 4.51
13 0.4000 233.0 167.8 6~5 3.58 2.88 6.46 224 4.67

I
14 0.5000 257.0 18S.0 8.2 3.88 2.88 6.76 2.35 4.82
15 0.6000 ' 278.0 2002 9.8 4.12 2.88 7.00 2.43 4.94
16 0.7000 289.0 208.1 11.4 421 2.88 7.09 2.46 4.98

I
17 0.8000 303.0 2182 13.0 4.33 2.88 721 2.50 5.05
18 0.9000 317.0 2282 14.7 4.45 2.88 7.33 2.54 5.10
19 1.0000 332.0 239.0 16.3 4.57 2.88 7.45 2.59, ,5,H?

I
20 1.1000 341.0 245.5 17.9 4.60 2.88 7.48 2.60 5.18
21 1.2000 352.0 253.4 19.6 4.65 2.88 7.53 2.62 5.21

I
I
I
I
I
I
I
I

MACTEC, INC.

I
TVA-00022786



I
I Specimen Parameter Initial saturated Final

Moisture content: Moist soll+tare, gms. 1216.300 650.000

I
Moisture content: Dry soll+tare, gms. 940.100 500.550

Moisture content Tare, gms. 0.000 13.930

Moisture, % 29.4 29.4 30.7

I
Moist specimen -weight, gms. 1216.3

Diameter, In. 2.83 2.83

Area,ln.2 6.28 6.28

I
Height, In. 6.14 6.14

Net decrease in height, In. 0.00

Wet Density, pcf 120.1 120.1

I
Dry density, pet 92.8 92.8

Void ratio 0.7754 0.7754
Saturation, % 100.0 100.0

I Load ring constant = 0.72 Ibs. per input unit
Cell pressure =60.00 psi (8.64 kst)

I
Back pressure =20.00 psi (2.88 ksf)
Effective confining stress =5.76 ksf
Strain rate, in./min. = 0.02

I
Fall. stress =4.43 ksf at reading no. 20

Def. Deviator Minor Prine. Major Prine.
Dial l.oad l.oad Strain Stress Stress Stress 1:3 P Q

I
No. in. Dial Ibs. % ksf ksf ksf Ratio ksf ksf

0 0.0000 0.0 0.0 0.0 0.00 5.76 . 5.76 1.00 5.76

1 0.0100 39.0 28.1 02 0.64 5.76 6.40 1.11 6.08

I
2 0.0200 65.0 46.8 0.3 1.07 5.76 6.83 1.19 6.29

3 0.0300 82.0 59.0 0.5 1.35 5.76 7.11 123 6.43

4 O.04UO 91.0 65.5 0.7 1.49 5.76 7.25 126 6.51

I
5 0;0500 98.0 70.6 0.8 1.60 5.76 7.36 128 6.56

6 0.0600 103.0 74.2 1.0 1.68 5.76 . 7.44 129 6.60

7 0.0700 110.0 792 1.1 1.79 5.76 7.55 1.31 6.66

8 0.0800 115.0 82.8 1.3 1.87 5.76 7.63 1.33 6.70

I 9 0.0900 120.0 86.4 1.5 1.95 5..76 7.71 1.34. 6.74

10 0.1000 126.0 90.7 1.6 2.05 5.76 7.81 1.36 6.78

11 0.2000 172.0 123.8 33 2.75 5.76 8.51 1.48 7.13

I 12 0.3000 204.0 146.9 4.9 3.20 5.76 8.96 1.56 7.36

13 0.4000 229.0 164.9 6.5 3.53 5.76 9.29 . 1.61 7.53
14 0.5000 254.0 182.9 8.1 3.85 5.76 9.61 1.67 7.69

I 15 0.6000 272.0 195.8 9.8 4.05 5.76 9.81 1.70 7.79

16 0.7000 289.0 208.1 11.4 4.23 5.76 9.99 1.73 7.87

17 0.8000 303.0 218.2 13.0 . 4.35 5.76 10.11 1.76 7.93

I 18 0.9000 311.0 223,9 14.7 4.38 5.76 10.14 1.76 7.95

19 1.0000 319.0 229.7 16.3 4.41 5.76 10.17 1.77 7.96

20 1.1000 327.0 235.4 17.9 4.43 5.76 10.19 1.77 7.98

I 21 1.2000 331.0 238.3 19.5 4.40 5.76 10.16 1.76 . 7.96

I
MACTEC, INC.

I
TVA-00022787



I
I Specimen Parameter Initial Saturated Final

Moisture content: Moist soll+tare, grns.l192.600 565.110

I
Moisture content: Dry soll+tare, grns. 898.200 423.480
Moisture content: Tare, grns. 0.000 13360
Moisture. % 32.8 32.8 34.5

',-,-

I
Moist specimen weight, grns. 1192.6
Diameter, In. 2.84 2.81-
Area,ln.2 6.32 6.32

I
Height, in. 6.13 6.13
Net decrease In height, in. 0.00
Wet Density, pet 117.3 117.3

I
Dry density, pcf 88.4 88.4
Void ratio 0.8651 0.8651
Saturation, % 100.0 ]00.0

I Load ring constant = 0.72 1 s. per input unit
Cell pressure =100.00 psi (14.40 ksf)

I
Back pressure =20.00 psi (2.88 ksf)
Effective confining stress =11.52 ksf
Strain rate, in./mln. =0.02

I
Fall. stress =2.61 ksf at reading no. 15

Def. Deviator Minor Prine. Major Prine.
Dial Load Load Strain Stress Stress Stress 1:3 P Q

No. in. Dial Ibs. % ksf ksf ksf Ratio ksf ksf

I 0 0.0000 0.0 0.0 0.0 0.00 11.52 11.52 1.00 11.52
1 0.0100 48.0 34.6 0.2 0.79 11.52 12.31 1.07 ] 1.91
2 0.0200 65.0 46.8 03 1.06 11.52 12.58 1.09 ]2.05

I 3 0.0300 78.0 56.2 05 127 1152 12.79 1.11 12.16
4 0.0400 ]03.0 742 0.7 1.68 11.52 13.20 1.15 12.36
5 0.0500 110.0 792 0.8 1.79 11.52 13.31 1.16· 12.42

I 6 0.0600 117.0 84.2 1.0 1.90 11.52 13.42 1.17 12.47
7 0.0700 ]21.0 87.1 1.1 1.96 11.52 13.48 1.17 12.50
8 0.0800 124.0 89.3 1.3 2.01 11.52 13.53 1.17 12.52

I 9 0.0900 128.0 92.2 1.5 2.07 11.52 13.59 1.18 12.56
10 0.1000 129.0 92.9 1.6 2.08 11.52 13.60 1.18 12.56
11 02000 142.0 102.2 3.3 2.25 11.52 13.77 1.20 12.~5

I 12 0.3000 165.0 118.8 4.9 2.58 11.52 14.10 1.22 12.81
13 0.4000 168.0 ]21.0 6.5 2.58 11.52 14.10 1.22 12.81
]4 0.5000 172.0 123.8 8.2 2.59 11.52 14.11 123 12.82

I 15 0.6000 176.0 126.7 9.8 2.61 11.52 ]4.13 1.23 12.82
16 0.7000 169.0 121.7 11.4 2.46 11.52 13.98 ' 1.2] 12.75
17 0.8000 165.0 118.8 13.1 2.35 ] 1.52 13.87 1.20 12.70

I
I
I

MACTEC, INC.

I
TVA-00022788



CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST RESULTS
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Proposed Gypsum DisposalArea, TVA Kingston Fossil Plant
MACTEC Project 3043051064.01

February 24, 2006

TVA-00022789
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.Effective Nonnal Stress, ksf - - -

15
Sample No. 1 2 3

Water Content, 29.2 26.7 32.3
12.5 Dry Density, pet 89.0 90.1 83.7

m Saturation, 91.2 85.8 88.8;:;

£ Void Ratio 0.8376 0.8153 0.9535- 3 Diameter, in. 2.84 2;84 2.81~ 10
Iff Height, in. 6.02 5.85 6.07
til

~
! Water Content, 31.4 28.0 30.7

7.5 a; Dry Density, pet 89.8 94.4 90.7...
i&

~
~ Saturation, 100.0 100.0 100.0

"> ~
Void Ratio 0.8221 0.7325 0.8037

(J)
5 Diameter, in. 2.84 2.80 2.74Cl

Height, in. 6.00 5.76 5.91
-

Strain rate, in.lmin. 0.02 0.02 0.02
2.5 Back Pressure, ksf 2.9 2.9 2.9

Cell Pressure, ksf 5.8 8.6 14.4
0 Fail. Stress, !<sf 6.2 6.2 10.8

0 10 . 20 30 40 Total Pore Pr., ksf 3.4 5.1 7.7
Axial Strain, % Ult. Stress, ksf

Total Pore Pr., !<sf

Type of Test: 0"1 Failure, ksf 8.5 9.8 17.4

CD with Pore Pressures
G3 Failure, ksf 2.3 3.5. 6.7

'Sample Type: undisturbed Client: TVA

Description: Brown to red brown elastic silt
Project: TVA Kingston - Proposed Gypsum Stack

LL= 81 PL=4Z PI=39
Specific Gravity: 2.62 Location: NB-18

Remarks: MH Sample Number: UD-l, 3 & 4 (CD) Depth: 6.5'·18.5'

Proj. No.: 3043051021 Date:

TRIAXIAL SHEAR TEST REPORT

Figure MACTEC, INC.

Tested By: A:...=le=x=sn=d=.;:e=r Checked By: -'-'H'-='=a!..!.m!!.:le~tt"'-- _

TVA-00022790



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

12.5W 12.5 2J
I

10 I 10I

I
I

II I
~ 7.5 ~ 7.5::s W ::l W
W W W WlIla>- Ul (D"-
a>.p~ I-' a> .... ~

~r:t~ / etCiS -- ---
~.9 5vi- e.e 5(/o ttl o ttl
0..> ---- 0..>
-a> 1---. _ -a>SO

2.5 - -50 2.50
t- t-

O 0
0% 10% 20% 0% 10% 20%

12.5W 12.5
~

I ~

I10 ./ - - 10I

I ( I

II I
a> -- --- ~13 iii 7.5 ( / ::s W 7.5
IIlW ,/ III "Ill
1Ila>- 1,;/ l/)Ql'liiQl ... Ul

~.l:l..lo::et US "'" / 0..(1,)
Ql5 5 ~S 5........

1/o ttl o til0..':;; 0..>
-a> -QlSo

2.5 So
2.50 0

t- t-
1/

0 0
0% 10% 20% 0% 10% 20%

9 Peak Strength
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a= 1.47ksf 0.90 ksf , _..
a= 12.7deg 20.2 deg -- -tan a= 0.23 0.37 --

I--
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'/0
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p, ksf
Stress Paths: Total-- Effective - - -

Client: TVA

Project: TVA Kingston - Proposed Gypsum Stack
Location: NB-18 Depth: 6.5'-18.5' Sample Number: UD-l, 3 &4 (CD)
Project No.: 3043051021 Figure I MACTEC, INC.

Tested By: '-CA""Ie=x=an=d::=e:.:,.r Checked By: -,-,H""am=le~tt,-- _

TVA-00022791



1..- MACTEC, INC. ...

Load ring constant = 0.72 Ibs. per input unit
Consolidation cell pressure =40.00 psi (5.76 ksf)
Consolidation back pressure = 20.00 psi (2.88 ksf)
Consolidation effective confining stress =2.88 ksf
Strain rate, InJmin. =0.02
Fall. Stress =6.15 ksfat reading no. 14

9/1312005
9:04 PM

2.84
6.32
6.00
0.02

117.9
89.8

0.8221
100.0

UD-1, 3 & 4 (CU)

PI=39

2.84
6.35
6.02
0.00

117.5
89.0

0.8376
100.0

Sample Number:

PL=42

115.0
89.0

0.8376
91.2

TRIAXIAL COMPRESSION TEST
CU with Pore Pressures

. TVA

TVA Kingston - Proposed Gypsum Stack
3043051021
NB-18
6.5'-185'

Date:
Client:
Project:
Project No.:
location:
Depth:
Description:
Remarks:
Type of Sample: undisturbed
Specmc Grav1ty=2.62 LL=81
Test Method: COE uniform strain

Specimen Parameter Initial Saturated Consolidated Final
Moisture content: Molstsoil+tare, gms. 1153.600 1184.710
MOisture content: Dry soll+tare, gms. 893.200 907.100
Moisture content: Tare, gms. 0.000 14.150
Moisture, % 29.2 32.0 31.4 31.1
Moist specimen weight, gms. 1153.6
Diameter, in. 2.84
Area, in.2 6.35
Height, in. 6.02
Net decrease In height, in.
Wet Density, pet
Dry density, pet
Void ratio
Saturation, %

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TVA-00022792
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I
I
I
I

Def. Deviator MinorEff. MajorEff. Pore
Dial Load Load Strain Stress Stress Stress 1:3 Press. P Q

No. in. Dial Ibs. % ksf ksf ksf Ratio psi ksf ksf

0 0.0000 0.0 0.0 0.0 0.00 2.88 2.88 1.00 20.00 2.88 0.00
1 0.0100 97.0 69.8 0.2 1.59 2.65 4.24 1.60 21.60 3.44 0.79
2 0.0200 132.0 95.0· 0.3 2.16 2.55 4.71 1.85 22.30 3.63 1.08
3 0.0300 156.0 112.3 0.5 2.55 2.45 5.00 2.04 23.00 3.72 127
4 0.0400 174.0 1253 0.7 2.84 2.38 5.21 2.19 23.50 3.79 1.42
5 0.0500 192.0 138.2 0.8 3.13 2.29 5.41 2.36 24.10 3.85 1.56
6 0.0600 206.0 148.3 1.0 3.35 2.22 5.57 2.51 24.60 3.89 1.67
7 0.0700 219.0 157.7 1.2 3.55 2.15 5.70 2.66 25.10 3.92 1.78
8 0.0800 232.0 167.0 1.3 3.76 2.09 5.85 2.80 25.50 . 3.97 1.88
9 0.0900 243.0 175.0 1.5 3.93 2:03 5.96 2.93 25.90 3.99 1.96

10 0.1000 255.0 183.6 1.7 4.12 1.99 6.10 3.07 26.20 4.05 2.06
11 0.2000 327.0 235.4 3.3 5.19 1.79 6.97 3.91 27.60 4.38 2.59
12 0.3000 375.0 270.0 5.0 5.85 1.92 7.76 4.05 26.70 4.84 2.92
13 0.4000 398.0 286.6 6.7 6.10 2.13 8.23 3.86 25.20 5.18 3.05
14 0.5000 409.0 '294.5 8.3 6.15 2.33 8.49 3.64 23.80 5.41 3.08
15 0.6000 414.0 298.1 10.0 6.12 2.53 8.65 3.41 22.40 5.59 3.06
16 0.7000 416.0 299.5 11.7 6.03 2.69 8.72 3.24 21.30 5.71 3.02
17 0.8000 421.0 303.1 13.3 5.99 2.85 8.84 3.10 20.20 5.85 2.99
18 0.9070 426.0 306.7 15.1 5.94 3.01 8.95 2.97 19.10 5.98 2.97
19 1.0000 433.0 311.8 16.7· 5.92 3.11 9.03 2.90 18.40 6.07 2.96
20 1.1460 435.0 313.2 19.1 5.78 3.27 9.05 2.77 17.30 6.16 2.89
21 1.2017 437.0 314.6 20.0 5.74 3.34 9.08 2.72 16.80 6.21 2.87

.... MACTEC, INC. ....

TVA-00022793



I
I Specimen Parameter Initial Saturated Consolidated Final

Moisture content: Moist soll+tare, gms. 1113.500 1136.000

I
Moisture content: Dry soil+tare, gms. 878.900 892.950

Moisture content: Tare, gms. 0.000 13.930

Moisture, 0/0 26.7 31.1 28.0 27.7

I
Moist specimen weight, gms. 1113.5
Diameter, in. 2.84 2.84 2.80

Area, in.a 6.35 6.35 6.15

I
Height, in. 5.85 5.85 5.76

Net decrease in height, in. 0.00 0.09

Wet Density, pef 114.1 118.1 120.8

I
Drydensity, ilcf 90.1 90.1 94.4

Void-ratio 0.8153 0.8J53 0.7325 .

Saturation, Ofo 85.8 100.0 100.0

I Load ring constant =0.72 Ibs. per input unit.
Consolidation cell pressure =60.00 psi (8.64 ksf)

I
Consolidation back pressure =20.00 psi (2.88 ksf)

Consolidation effective confining stress =5.76 ksf

Strain rate, inJmin. =0.02

I
Fall. StreSs =6.24 ksfat reading no. 19

Def. Deviator Minor Eff. MajorEff. Pore
Dial Load Load Strain Stress' Stress Stress 1:3 Press. P Q

I
No. In. Dial Ibs. % ksf ksf ksf Ratio psi ksf ksf

0 0.0000 0.0 0.0 0.0 0.00 5.76 5.76. 1.00 20.00 5.76 0.00

1 0.0100 115.0 82.8 0.2 1.93 5.54 7.48 1.35 21.50 6.51 0.97

I
2 0.0200 155.0 111.6 0.3 2.60 5.39 7.99 1.48 22.60 6.69 . 1.30

3 0.0300 186.0 133.9 0.5 3.12 5.23 .8.35 1.60 23.70 6.79 1.56

4 0.0400 209.0 150.5 0.7 3.50 5.08 8.58 1.69 24.70 6.83 1.75

I
5 0.0500 222.0 159.8 0.9 3.71 4.95 8.66 '1.75 25.60 6.81 1.85

6 0.0600 235.0 169.2 1.0 3.92 4.84 8.76 1.81 26.40 6.80 1.96

7 0.0700 245.0 176.4 1.2 4.08 4.75 8.83 1.86 27;00 6.79 2.04

I
8 0.0800 .252.0 181.4 1.4 4.19 4.68 8.87 1.89 27.50 6.77 2.09

9 0.0900 259.0 186.5 1.6 4.30 4.61 8.90 1.93 28.00 6.76 2.15

10 0.1000 266.0 191.5 1.7 4.40 4.54 8.94 1.97 28.50 6.74 2.20
11 0.2000 309.0 222.5 3.5 5.03 3,.97 9.00 2.26 32.40 6.49 2.51

I 12 0.3000 336.0 241.9 5.2 5.37 3.61 ' 8.98 2.48 34.90 6.30 2.68

13 0.4000 360.0 259.2 6.9 5.65 3.44 9.09 2.64 36.10 6.26 2.82
14 0.5000 384.0 276.5 8.7 5.91 3.34 9.25 2.77 36.80 6.30 2.95

I 15 0.6000 400.0 288.0 lOA 6.04 3.33 9.37 2.82 36.90 6.35 3.02

16 0.7000 415.0 298.8 12.1 6.14 3.34 9048 2.84 36.80 6.41 3.07

17 0.8000 427.0 307.4 13.9 620 3.40 9.59 2.82 36.40 6.50 3.10

I 18 0.9000 438.0 315.4 15.6 6.23 3.47 9.70 2.79 35.90 6.58 3.11
19 1.0000 448.0 322.6 17.3 6.24 3.54 9.78 2.76 35.40 6.66 3.12
20 1.1000 453.0 326.2 19.1 6.18 3.61 9.79 2.71 34.90 6.70 3.09

I 21 12000 460.0 331.2 20.8 6.14 3.72 9.85 2.65 34.20 . 6.78 3.07

I
MACTEC, INC.

I
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Specimen Parameter Initial Saturated Consolidated Final
Moisture content: Moist soil+tare, gms. 1095.000 1095.900

Moisture content: Dry soll+tare, gms. 827.600 841.350

Moisture content: Tare, gms. 0.000 13.570

Moisture, % 32.3 36.4 30.7 30.8
Moist specimen weight, gms. 1095.0
Diameter, In. 2.81 2.81 2.74
Area,ln.2 6.20 6.20 5.88
Height; in. 6.07 6.07 5.91

Net decrease in height, in. 0.00 0.16
Wet Density, pet 110.8 114.2 118.5
Dry density, pet 83.7 83.7 90.7
Void ratio 0.9535 0.9535 0.8037
Saturation, % 88.8 100.0 100.0.

Load ring constant=0.72 Ibs. per input unit
Consolidation cell pressure =100.00 psi (14.40 ksf)

Consolidation back pressure =20.00 psi (2.88ksf)

Consolidation effective confining stress =11:52 ksf

Strain rate, In./mln. =0.02

Fail. Stress =10.76 ksf at reading no. 16

Def. Deviator MinorEff. MajorEff. Pore
Dial Load Load Strain Stress Stress Stress 1:3 Press. P Q'

No. in. Dial Ibs. % kaf kaf ksf Ratio psi ksf ksf

0 0.0000 0.0 0.0 0.0 0.00 11.52 11.52 1.00 20.00 11.52 0.00
1 0.0100 52.0 37.4 0.2 0.92 11.40 12.32 1.08 20.80 11.86 0.46
2 0.0200 59.0 42.5 0.3 1.04 11.39 12.43 1.09 20.90 11.91 0.52
3 0.0300 69.0 49.7 0.5 121 11.36 12.57 1.11 21.10 11.97 0.61
4 0.0400 75.0 54.0 0.7 1.31 11.33 12.65 1.12 21.30 11.99 0.66
5 0.0500 86.0 61.9 0.8 1.50 11.29 12.79 1.13 21.60 12.04 0.75
6 0.0600 168.0 121.0 1.0 2.93 11.16 14.09 ·1.26 22.50 12.63 1.47
7 0.0700 289.0 208.1 1.2 5.04 10.93 15.97 1.46 24.10 13.45 2.52
8 0.0800 342.0· 2462 1.4 5.95 10.77 16.72 1.55 25.20 13.75 2.97
9 0.0900 376.0 270.7 1.5 6.53 10.63 17.16 1.61 26.20 13.89 3.27

10 0.1000 401.0 288.7 1.7 6.95 10.51 17.46 1.66 27.00 13.99 3.48
11 0.2000 548.0 394.6 3.4 9.34 9.26 18.60 2.01 35.70 13.93 4.67
12 0.3000 596.0 429.1 5.1 9.98 8.35 18.33 2.19 42.00 13.34 4.99
13 0.4000 641.0 461.5 6.8 10.54 7.72 18.26 2.37 46.40 12.99 5.27
14 0.5000 652.0 469.4 8.5 10.53 7.27 17.80 2.45 49.50 12.54 5.26
15 0.6000 664.0 478.1 10.1 10.52 6.93 17.45 2.52 51.90 U.19 5.26
16 0.7000 692.0 498.2 11.8 10.76 6.68 17.44 2.61 53.60 12.06 5.38
17 0.8000 678.0 4882 13.5 10.34 6.49 16.83 2.59 54.90 11.66 5.17
18 0.9000 706.0 508.3 152 10.56 6.39 16.95 2.65 55.60 11.67 5.28
19 LOOOO 711.0 511.9 16.9 10.42 6.32 16.74 2.65 56.10 11.53 5.2l
20 1.1000 713.0 513.4 18.6 10.24 6.26 16.50 2.63 56.50 11.38 5.12
21 1.2000 727.0 523.4 20.3 10.22 6.24 16.46 2.64 56.70 11.35 5.11

MACTEC, INC.

TVA-00022795
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Sample No. 1 2 3

Water Content, 27.5 29.6 29.4
12.5 Dry Density, pcf 93.0 89.8 92.7

iii Saturation, 93.8 93.1 99.6
:§ Void Ratio 0.7787 0.8428 0.7837- Diameter, in. 2.85 2.84 2.83tb 10•..\<:

gj 3 Height, in. 5.98 6.08 6.11
III
Q) Water Content, 26.5 27.5 25.0...

Ci5 7.5 g; Dry Density, pcf 97.2 95.6 99.5
~

~
Q) Saturation, 100.0 100.0 100.0l-.s;

2 « Void Ratio 0.7027 0.7299 0.6629
(J.l 5 Diameter, in. 2.81 2.78 2.760

1 Height, in. 5.89 5.96 5.97
.strain, rate, in.lmin. 0.02 0.02 ,0.02

~.5 Back Pressure, kst 4.3 4.3 43
Cell Pressure, ksf 6.5 8.6 13.0

0 Fail. Stress, kst 42 6.7 10.8
0 10 20 30 40 Total Pore Pr., kst 5.1 6.4 92

Axial Strain, % Ult. Stress, kat
Total Pore Pr., kst

Type of Test:
'CJ1 Failure, kst 5.6 9.0 14.6

CD with Pore Pressures
0'3 Failure, kst 1.4 22 3.8

Sample Type: undisturbed Client: TVA.

Description: Brown. fat clay with sand
Project: TVA Kingston - Proposed Gypsum Stack

LL= 53 PL=28 PI=25

Specific Gravity: 2.65 Location: NB-21A

Remarks: CH Sample Number: 00-1,2 & 3 (CD) Depth: 15'-23'

Proj. No.: 3043051021 Date:

TRIAXIAL SHEAR TEST REPORT

Figure MACTEC. INC.

Tested By: '-'A=le=xa=n=d=e"-r Checked By: .!-'H=am=letto=- _

TVA-00022796
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Client: TVA

Project: TVA Kingston - Proposed Gypsum Stack
Location: NB-21A Depth: 15'-23'. Sample Number: UD-l, 2 & 3 (CD)
Project No.: 3043051021 Figure I MACTEC, INC.

Tested By: !...A~le~x=an~d2e:!....r Checked By: !....!H""am=le"-"tt'-- _
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9:21 PM

UD-1,2 & 3 (CD)

PI=25

Sample Number:

PL=28

TRIAXIAL COMPRESSION TEST
CU with Pore Pressures

TVA
TVA Kingston - Proposed Gypsum Stack
3043051021
NB-21A
.15'-23'

Date:
Client:
Project:
Project No.:
Location:
Depth:
Description:
Remarks:
Type of Sample: undisturbed
Specific Gravlty=2.65 LL=53
Test Method: COB uniform strain

Specimen Parameter Initial Saturated Consolidated Final
Moisture content Molstsoil+tare, gms. 1190.700 1289.490
Moisture content: Dry soil+tare, gms. 933.520 1021.630
Moisture content Tare, gms. 0.000 88.110
Moisture, % 27.5 29.4 26.5 28.7
Moist specimen weight, gms. 1190.7
Diameter, In. 2.85 2.85 2.81
Area,ln.2 6.39 6.39 6.21
Height, in. 5.98 5.98 5.89
Net decrease in height, in. 0.00 0.09
Wet Density, pcf 118.6 120.3 122.9
Dry density, pef 93.0 93.0 972
Void ratio. 0.7787 0.7787 0.7027
Saturation, % 93.8 100.0 100.0

Load ring constant =0.72 Ibs. per input unit
Consolidation cell pressure =45.00 psi (6.48 ksf)

.Consolidation back pressure =30~OO psi (4.32 ksf)
Consolidation effective confining stress = 2.16 ksf
Strain rate, in.lmln. =0.02
Fall. Stress =4.20 ksf at reading no. 14

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TVA-00022798



I
I Def. Deviator Minor Eff. MajorEff' Pore

Dial Load Load Strain Stress Stress Stress 1:3 Press. P Q

I
No. in. Dial Ibs. % ksf ksf Iesf Ratio psi ksf Iesf

0 0.0000 0.0 0.0 0.0 0.00 2.16 2.16 1.00 30.00 2.16 0.00
1 0.0100 74.0 53.3 02 123 1.74 2.98 1.71 32.90 2.36 0.62

I 2 0.0200 98.0 70.6 0.3 1.63 1.54 3.17 2.06 34.30 . 2.36 0.82
3 0.0300 120.0 86.4 0.5 . 1.99 1.37 3.36 2.46 35.50 2.36 1.00
4 0.0400 138.0 99.4 0.7 229 1.27 3.56 2.81 3620 2.41 1.14

I 5 0.0500 153.0 110.2 0.8 2.53 1.20 3.73 3.12 36.70 2.46 1.27
6 0.0600 166.0 119.5 1.0 2.74 1.14 3.88 3.41 37.10 2.51 1.37
7 0.0700 179.0 128.9 12 2.95 1.08· 4.03 3.73 37.50 2.56 1.48

I 8 ·0.0800 .187.0 134.6 104 3.08 1.05 4.13 3.93 37.70 2.59 1.54
9 0.0900 194.0 139.7 1.5 3.19 1.01 4.20 4.16 38.00 2.60 1.60

10 0.1000 201.0 144.7 1.7 3.30 0.98 4.28 4.37 38.20 2.63 1.65

I 11 02000 229.0 164.9 3.4 3.69 1.05 4.75 4.51 37.70 2.90 1.85
12 0.3000 256.0 184.3 5.1 4.06 1.18 5.24 4.44 36.80 3.21 2.03
13 004000 265.0 190.8 6.8 4.12 128 5.41 4.22 36.10 3.34 2.06

I 14 0.5000 275.0 198.0 8.5 4.20 1.35 5.56 4.10 35.60 3.45 2.10
15 0.6000 269.0 193.7 102 4.03 1.41 5.45 3:86 3520 3.43 2.02
16 0.7000 279.0 200.9 11.9 4.11 1.47 5.57 3.80 34.80 3.52 2.05

I
17 0.8000 283.0 203.8 13.6 4.08 1.53 5.61 3.68 34040 3.57 2.04
18 0.9000 279.0 200.9 15.3 3.95 1.57 5.52 3.52 34.10 3.54 1.97
19 1.0000 294.0 211.7 17.0 4.08 1.63 5.70 3.51 33,70 3.67 2.04

I
20 1.1000 295.0 212,4 18.7 4.01 1.66 5.66 3.42 33.50 3.66 2.00
21 12000 305.0 219.6 2004 4.06 1.70 5.76 3.39 3320 3.73 2.03

I
I

........,.......

I
I
I
I
I
I
I

MACTEC, INC.
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I
I Specimen Parameter . Initial Final

,
Moisture content: Moist soll+tare,gms.1178.700 . 1201.320

I
Moisture content: Dry soll+tare, gms. 909:500 923.300

Moisture content: Tare, grns. 0.000 13.570
Moisture, % 29.6 31.8 27.5 30.6

I
Moist specimen weight, gms. 1178.7
Diameter, In. 2.84 2.84 2.78
Area,ln.2 6.34 6.34 6.08

I
Height, in. 6.08 6.08 5.96
Netdeerease In.helght, in. 0.00 0.13
Wet Density, pef 116.3 118.3 122.0

I
.Dry density, pcf 89.8 89.8 95.6
Void ratio 0.8428 0.8428 0.7299
Saturation, Ofo 93.1 100.0 100.0

I Load ring constant =0.72 Ibs. per input unit
Consolidation cell pressure =60.00 psi (8.64 ks±)

I
Consolidation back pressure =30.00 psi (4.32 ks±) .
Consolidation effective confining stress =4.32 ksf
Strain rate, inJmln. =0.02

I
Fall. Stress =6.73 ksfatreading no. 13

Def. Deviator MinorEff. MaJorEff. Pore
Dial Load Load Strain Stress Stress Stress 1:3 Press. P Q

I
No. in. Dial Ibs. % ksf ksf ksf Ratio psi ksf ksf

0 0.0000 0.0 0.0 0.0 0.00 4.32 4.32 LOO 30.00 4.32 0.00
1 0.0100 114.0 82.1 0.2 1.94 3.83 5.77 1.51 33.40 4.80 0.97

I
2 0.0200 149.0 107.3 0.3 2.53 3.54 6.07 1.71 35.40 4.81 1.27
3 0.0300 173.0 124.6 0.5 2.93 330 6.23 1.89 37.10 4.77 1.47
4 0.0400 194.0 139.7 0.7 3.29 3.10 638 2.06 38.50 4.74 1.64

I
5 0.0500 211.0 151.9 0.8 3.57 2.92 6.49 2.22 39.70 4.71 1.78
6 0.0600 229.0 164.9 1.0 3.87 2.75 6.62 2.41 40.90 4.68 1.93
7 0.0700 246.0 177.1 1.2 4.15 2.62 6.77 2.58 41.80 4.69 2.07

I
8 0.0800 261.0 187.9 1.3 4.39 2.51 6.90 2.75 42.60 4.70 2.20
9 0.0900 277.0 199.4 1.5 4.65 2.40 7.06 2.93 43.30 4.73. 2.33

10 0.1000 292.0 210.2 1.7 4.90 2.30 7.20 3.12 44.00 4.75 .2.45
11 0.2000 376.0 270.7 3.4 6.20 1.97 8.17 4.14 46.30 5.07 3.10

I 12 0.3000 403.0 290.2 5.0 6.53 2.03 8.56 4.21 45.90 5.29 3.26
13 0.4000 423.0 304.6 6.7 6.73 2.25 8.97 4.00 44.40 5.61 3.36
14 0.5000 399.0 287.3 8.4 6.23 2.42 8.65 3.58 43.20 5.54 3.12

I 15 0.6000 380.0 273.6 lO.1 5.83 2.56 8.39 3.27 42.20 5.48 2.91
16 0.7000 370.0 266.4 11.7 5.57 2.71 8.27 3.06 41.20 5.49 2.78

I
I
I

MACTEC, INC.

I
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I
I Specimen parameter Initial Saturated Final

Moisture content: Moist soll+tare, gms. 1208.200 1209.110

I
Moisture content: Dry soll+tare, gms. 933.400 946.980

Moisture content Tare, gms. 0.000 13.380

Moisture, % 29.4 29.6 25.0 28.1

I
Moist specimenweight, gms. 1208.2
Diameter, in. 2.83 2.83 2.76

Area, in.2 6.28 6.28 5.99

I
Height, in. 6.11 6.11 5.97

Net decrease in height, in. 0.00 0.14

Wet Density, pcf 120.1 120.2 124.4

I
Dry density, pef 92.7 92.7 99.5

Void ratio 0.7837 0.7837 0.6629

Saturation, % 99.6 100.0 100.0

I Load ring constant =0.72 Ibs. per input umt

Consolidation cell pressure =90.00 psi (12.96 kst)

I
Consolidation back pressure =30.00 psi (4.32 kst)

Consolidation effective confining stress =8.64 ksf

Strain rate, inJmin. = 0.02

I
Fall. Stress =10.82 ksf at reading no. 12

Def. Deviator MlnorEff. MaJorEff. Pore
- Dial Load Load _strain Stress Stress Stress 1:3 Press. P Q

I
No. in. Dial Ibs. % ksf \(sf \(sf Ratio psi ksf ksf

0 0.0000 0.0 0.0 0.0 0.00 8.64 8.64 1.00 30.00 8.64 0.00
1 0.0100 197.0 141.8 0.2 3.40 8.27 11.67 1.41 32.60 9.97 1.70

I
2 0.0200 249.0 179.3 OJ 430 7.96 12.26 1.54 -34.70 iO.l1 2.15

3 0.0300 285.0 2052 0.5 4.91 7.70 12.61 1.64_ 36.50 10.16 2.45

4 0.0400 312.0 224.6 0.7 5.36 7.46 12.82 1.72 38.20 10.14 2.68-

I
5 0.0500 336.0 241.9 0.8 5.77 721 12.98 1.80 39.90 10.10 2.88

6 0.0600 359.0 258.5 1.0 6.15 6.97 13.12 1.88 . 41.60 10.05 3.08

7 0.0700 383.0 275.8 1.2 6.55 6.74 13.29 1.97 4320 10.02 3.28

I
8 0.0800 402.0 289.4 1.3 6.87 6.51 13.37 2.05 44.80 9.94 3.43

9 0.0900 421.0 303.1 1.5 7.18 6.28 13.46 2.14 46.40 9.87 3.59
10 0.1000 439.0 316.1 1.7 7.47 6.11 13.58 2.22 47.60 9.84 3.74

I
11 02000 570.0 410.4 3.4 9.54 4.48 14.02 3.13 58.90 9.25 4.77

12 0.3000 658.0 473.8 5.0 10.82 3.80 14.62 3.85 63.60 921 5.41

13 0.4000 660.0 475.2 6.7 10.66 3.80 14.46 3.80 63.60 9.13 5.33

14 0.5000 655.0 471.6 8.4 10.39 4.03 14.42 3.58 62.00 923 5.19

I 15 0.6000 635.0 457.2 10.1 9.89 4.29 14.18 3.30 60.20 923 4.94
16 0.7000 655.0 471.6 11.7 10.01 4.46 14.47 324 59.00 9.47 5.00

17 0.8000 638.0 459.4 13.4 -9.56 4.58 14.14 3.09 58.20 9.36 4.78

I 18 0.9000 623.0 448.6 15.1 9.16 4.64 13.80 2.98 57.80 9.22 _4.58

I
I

MACTEC, INC.

I
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15

.... 10
~
ui
1/1

~
"-
CII
CD

.J::.
CJ) 5

0
0 5 10 15 20 25 30

Total Normal Stress, ksf --..
Effective Normal Stress, kat - - -

15
Sample No. 1 2 3

Water Content, 24.5 29.9 26.5
12.5 Dry Density, pcf 97.3 90.8 90.0

iii Saturation, 92.4 95.8 83.5:e
.E Void Ratio 0.7062 0.8288 0.8444.....

Diameter, in. 2.85 2.84 2.89tJ) 10.lI<:

ui 3 Height, in. 5.98 6.09 5.88
tJ)

~
Water Content, 21.5 24.4 24.8

7.5 ..... Dry Density, pcf 105.7 100.6 100.1
~ Ul

~
Q) Saturation, 100.0 100.0 100.0J-

~ « Void Ratio 0.5717 0.6499 0.6587
Cl 5 Diameter, in. 2.78 2.75 2.79

~ 2 Height, in. 5.82 5.88 5.68
Strain rate, in.lmin. 0.02 0.02 0.02

2.5 Back Pressure, ksf 2.9 2.9 2.9
Cell Pressure, kst 7.5 12.1 21.3
Fail. Stress, ksf 4.9 4.7 lOA0

0 10 20 30 40 Total Pore Pr., ksf 4.9 6.4 14.2
Axial Strain, % Ult. Stress, ksf

Tetal Pore Pr.• ksf

Type of Test:
(fi Failure, ksf 7.6 lOA 17.5

CD with Pore Pressures
(fa Failure, ksf 2.6 5.7 7.1

Sample Type: undisturbed Client: TVA

Description: Dark gray lean clay with sand
Project: TVA Kingston ~ Proposed Gypsum Stack

LL=36 PL=21 PI= 15
Specific Gravity: 2.66 Location: NB-21A

Remarks: CL Sample Number: UD-4,5 & 6 (CD) Depth: 30'·38'

Proj. No.: 3043051021 Date:

TRIAXIAL SHEAR TEST REPORT

Figure MACTEC, INC.

Tested By: -,-,A"-"Ie~xa""n...."d,-,,,e,,--r Checked By: .:....:H=sm=le=tte..-- _

TVA-00022802
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9 Peak Strength ./

Total Effective ././

a= 0.80ksf -0.06 ksf
/''''

'./'
a= 10.2deg 21.8deg

~.//'1tan a= 0.18 0.40 .-6 /'
~

I-'""
/'

1---- /' r..... ,....-- ;-:..--.
til I /' -- --.ll<:

r:i- ""./ < /
./ ~ //' --- ......

3
./

./ ---- ///'

/~~-
"\

~
--;P I I / j!o ..,./ I f

0 5 10 15 20 25 30

p, ksf
Stress Paths: Total-- Effective - - -

Client TVA
' ..,

Project TVA Kingston - Proposed Gypsum Stack
Location: NB-21A Depth: 30'-38' sample Number: UD-4, 5 & 6 (CU)
Project No.: 3043051021 Figure I MACTEC. INC.

Tested By: ~AJ""e:<>:xa".,n,"",d~e,,--r Checked By: :....H=a.:..:.m=le=tt=-- _

TVA-00022803



.... MACTEC, INC. .....

9/1312005
9:27PM

00-4, 5 & 6 (CD)

PI=15

Sample Number:

PL=21

TRIAXIAL COMPRESSION TEST
CU with Pore Pressures

TVA
TVA Kingston - Proposed Gypsum Stack
3043051021
NB-21A
30'-38'

Date:
Client:
Project:
Project No.:
Location:
Depth:
Description:
Remarks:
Type of Sample: undisturbed
Specific Grav1ty=2.66 LL=36
Test Method: COE uniform strain

-

Specimen Parameter Initial Saturated Consolidated Final
Moisture content: Moist soil+tare, gms. 1220.600 649.530
Moisture content: Dry so\l+tare, gms, _ 980.100 526.180
Moisture content: Tare, gms. 0.000 13.780
Moisture, % 24.5 26.5 21.5 24.1
Moist specimen weight, gms. 1216.3
Diameter, In. 2.85 2.85 2.78
Area, In.2 6.39 6.39 6.05
Height, In. 5.98 5.98 5.82

- Net decrease in height, In. 0.00 0.16
Wet Density, pcf 121.2 123.2 128.4
Dry density, pcf 97.3 97.3 105.7
Void ratio 0.7062 0.7062 0.5717
Saturation, 'Yo 92.4 100.0 100.0

Load ring constant = 0.72 Ibs. per input unit
Consolidation cell pressure = 52.00 psi (7.49 ksf)
Consolidation back pressure =20.00 psi (2.88 ksf)
Consolidation effective confining stress =4.61 ksf
Strain rate, InJmln. = 0.02
Fail. stress = 4.92 ksfat-reading no. 14

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TVA-00022804



I
I

Def. Deviator MinorEff. MajorEff. Pore
Dial Load Load Strain Stress Stress Stress 1:3 Press. P Q

I No. in. Dial Ibs. % ksf ksf ksf Ratio psi ksf ksf

0 0.0000 0.0 0.0 0.0 0.00 4.61 4.61 1.00 20.00 4.61 0.00

1 0.0100 96.0 69.1 0.2 1.64 4.49 6.13 1.37 20.80 5.31 0.82

I 2 0.0200 121.0 87.1 0.3 2.07 4.39 6.46 1.47 21.50 5.43 1.03

3 0.0300 142.0 102.2 0.5 2.42 4.33 6.76 1.56 21.90 5.54 1.21

4 0.0400 156.0 112.3 0.7 2.65 4.25 6.90 1.62 22.50 5.58 1.33

I 5 0.0500 168.0 121.0 0.9 2.85 4.18 7.03 1.68 23.00 5.60 1.43

6 0.0600 180.0 129.6 1.0 ·3.05 4.10 7.16 1.74 . 23.50 5.63 1.53

7 0.0700 189.0 136.1 12 3.20 4.03 7.23 1.79 24.00 5.63 1.60

I 8 0.0800 198.0 142.6 1.4 3.35 3.96 7.31 1.84 24.50· 5.63 1.67

9 0.0900 204.0 146.9 1.5 3.44 3.90 7.34 1.88 24.90 5.62 1.72

10 0.1000 211.0 151.9 1.7 3.55 3.84 7.40 1.92 25.30 5.62 1.78

I 11 02000 254.0 182.9 3.4 4.20 3.31 7.51 227 29.00 5.41 2.10

12 0.3000 287.0 206.6 5.2 4.66 2.92 7.59 2.60 31.70 526 2.33

13 0.4000 301.0 216.7 6.9 4.80 2,72 7.52 2.76 33.10 5.12 2.40

I 14 0.5000 314.0 226.1 8.6 4.92 2.64 7.55 2.87 33.70 5.09 2.46

15 0.6000 303.0 218.2 10.3 4.66 2.55 7.21 2.83 34.30 4.88 233

16 0.7000 298.0 214.6 12.0 4.49 2.56 7.06 2.75 3420 4.81 225

I
I
I
I
I
I
I
I
I
I
I

MACTEC, INC.
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I
I Specimen Parameter Initial saturated Consolidated Final

Moisture content: Moist soll+tare, grns. 1228.800 600.630

I Moisture content: Dry soll+tare, grns. ·946.300 478.110
Moisture content: Tare, grns. 0.000 14.160
Moisture, % 29.9 31.2 24.4 26.4

I Moist specimen weight, grns. 1196.2
Diameter, In. 2.84 2.84 2.75
Area,ln.2 6.35 6.35 5.92

I Height, in. 6.09 6.09 5.88
Net decrease In height, In. 0.00 0.20
Wet Density, pet 117.9 119.1 125.2

I Dry density, pef 90.8 90.8 100.6
Void ratio 0:8288 0.8288 0.6499
Saturation, % 95.8 100.0 100.0

I Load ring constant = 0.72 1bs. per input unit

Consolidation cell pressure =84.00 psi (12.10 kst)

I Consolidation back pressure =20.00 psi (2.88 ksf)
Consolidation effective confining stress =9.22 ksf
Strain rate, InJmln. = 0.02

I Fail. Stress =4.71 ksfat reading no. 14

Def. Deviator MinorEff. Major Eff•. Pore
Dial Load Load Strain Stress Stress stress 1:3 Press. P Q

I
No. In. Dial lbs. % ksf ksf ksf Ratio psi ksf ksf

0 0.0000 0.0 0.0 0.0 0.00 9.22 9.22 1.00 20.00 9.22 0.00
I 0,0100 51.0 36.7 0.2 0.89 9.04 9.93 1.10 21.20 9.49 0.45

I
2 0.0200 70.0 50.4 0.3 1.22 8.97 10.19 1.14 21.70 9.58 0.61
3 0.0300 ·87.0 62.6 0.5 LSI 8.91 10.43 1.17 22.10 9.67 0.76
4 0.0400 105.0 75.6 0.7 1.82 8.84 10.67 1.21 22.60 9.75 0.91

I
5 0.0500 122;0 87.8 0.8 2.12 8.76 10.87 1.24 23.20 9.81 1.06
6 0.0600 139.0 100.1 1.0 2.41 8.68 11.09 1.28 23.70 9.89 1.20
7 0.0700 154.0 110.9 1.2 2.66 8.61 11.27 1.31 24.20 9.94 1.33

I
8 0.0800 167.0 120.2 . 1.4 2.88 8.52 11.41 1.34 24.80 9.97 1.44
9 0.0900 179.0 128.9 1.5 3.08 8.44 11.52 1.37 25.40 9.98 1.54

10 0.1000 190·0 136.8 1.7 3.27 8.34 11.61 1.39 26;10 9.97 1.63

I
11 0.2000 255.0 183.6 3.4 4.31 7.46 11.77 1.58 32.20 9.61 2.16
12 0.3000 278.0 200.2 5.1 4.62 6.75 11.37 1.68 37.10 9.06 2.31
13 004000 288.0 207.4 6.8 4.70 6.16 10.86 1.76 41.20 8.51 2.35

I
14 0.5000 294.0 211.7 8.5 4.71 5.69 10.40 1.83 44.50 8.04 2.35
15 0.6000 297.0 213.8 10.2 4.67 5.30 9.97 1.88 47.20 7.63 2.33
16 0.7000 299.0 215.3 11.9 4.61 4.97 9.58 1.93 49.50 7.27 2.30

I
17 0;8000 301.0 216.7 13.6 4.55 4.71 9.26 1.97 51.30 6.98 2.28
18 0.9000 302.0 217.4 15.3 4.48 4.49 8.97 2.00 52.80 6.73 2.24
19 1.0000 301.0 216.7 17.0 4.37 4.33 8.71 2.01 53.90 6.52 2.19

I
20 1.1000 302.0 217.4 18.7 4.30 4.19 8.49 2.03 54.90 6.34 2.15
21 1.2000 303.0 218.2 20.4 4.22 4.08 8.30 2.04 55.70 6.19 2.11

I
I

MACTEC, INC.

TVA-00022806





I
I CONSOLIDATED UNDRAINED TRIAXIAL TEST

Max. Shear

c' = 2.21 psi

¢' = 31.0

tan ¢' = 0.60

1 //1

I / ../ I
;./ 1

I
//1

I I / I I

- - ...,. - - - - - - - - -1- -...,. - - - ~ ::..../..::' - - - -+ - - - - - -'- - - - - -
1 1 1/ 1 1
I I //1 I I

I 1/"./' 1 1
I I//' 1 1 I
1 r I I I
I / 1 I I

_.- - - - -1- ~ - - - - --j - - - - - -1- - - - - - r - - - --
1 ..-? 'I· 1

2/ I 1 I
, I I

1 1
/' I 1

50

100

I

I
I

I
I

Symbol Q) A ~

I I I
Sample No. UD.,.4 UD-4 UD-4

140 I Test No. 13775.1 13775.2 13775.3
I I 1
1 I I Depth 31-33 Ft. 31-33 ft 31-33 ft

120 - - - - .L - - -t - - -1 -. - - I- Diameter, in 2.85 2.828 2.87
I I I Height, in 5.57 5.57 5.57
I I 1m

___ L 1-= "6 Water Content, % 27.4 26.7 26.4
100":- -.J..------I-

;.,

'iii I I E Dry Density, pcf 95.63 96.16 97.38

0. I I 1 Saturation. % 97.6 96.1 98.0
vi _.!- __ J. __ -.! ___ Void Ratio 0.756 0.746 0.724CIl 80-- -w I I· Irr Water Content, % 24.7 24.3 21.0l- I I ...
CIl I a
rr 1 1

(Il Dry Density. pcf 100.9 101.4 107.4
I .r:.

0 60-lir -~--r--
- CIl

~ Q) SaturatioJ1*, % 100.0 99.7 100.0...
w .e Void Ratio 0.665 0.656 0.564
Cl

~ ,~
(Il

..

40-
ID

Back Press., psi 59.99 72.03 20-l-

I I I Ver. Eff. Cons. Stress, psi 32 63.97 128

~ -~--~--~---
Shear Strength. psi 20.33 29.8 53.19

20"- I-
Strain at Failure. % 16.5 6.83

1 I 1
16

I I 1 Strain Rate. %/min 0.022 0.022 0.022

0 I I B-Value 0.95 0.95 0.95
1 I I

0 5 10 15 20 Measured Specific Gravity 2,69 2.69 2.69
VERTICAL STRAIN. % Liquid Limit 34 34 34

Plastic Limit 22 22 22

Project: TVA Kingston Gypsym Stack r-I r-I ~ r-I
Location: NB-21 B I f I 1 I I I I

G_Testing Project No.: GTX G0959 I 1 I 1 I I I I

Boring No.: NB-21 & I 1 I I I I I I
express I I I I I I I I
!he groundwork for S!Jl:09SS Sample Type: Shelby Tube ~ ~ ~ ~

Description:

Remarks:

I
I
I
I
I
I
I
I
I
I
I

o 50 100 150
p'. psi

200 250 300

I
Thu. 02-FEB,.2006 15:38:14

Phose calculations based on start end end of test.

* Saturation is set to 100% for phase calculations.

TVA-00022808
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5 10 15 20
VERTICAL STRAIN, %

Max. Shear

c' = 2.21 psi

rp' = 31.0

ton ¢' = 0.60

I // 1

I ,/ ~ I
}-" 1

1
/" I

I I" 1 1
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'iii
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r;;

50

CONSOLIDATED UNDRAINED TRIAXIAL TEST

'R 100

vi
l/lw
g:
Vl

0::

~
<
~ 50
Cl

Sample No. Test No. Depth Tested By Test Date Checked By 'Check Dote Test File

(!) UD-4 13775.1 31-33 Ft. JW 12/12/05 HJ 13775.1_2054.dat

A UD-5 13775.2 31-33 ft JW 12/12/05 HJ 13775.2_ 1057.dat

~ UD-4 13775.3 31-33 ft JW 12/12/05 HJ 13775.30_1062.dot

SeaT8sting Project: TVA Kingston Gypsym St~d.Jocation: NB-21 B IProject No.: GTX G0959

express Boring No.: NB-218 Sample Type: Shelby Tube I
the groundwork for~ Description:

Remarks:

I
I
I

I
I

I
I

I
I

I
I
I
I

I
I
I
I
I

I Thu. 02-FEB-2006 15:38:14
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I
I CONSOLIDATED UNDRAINED TRIAXIAL TEST

Symbol (!) 6 l2J

I I I
Sample No. UD-4 UD-4 UD-4

140
I

I Test No. 13775.1 13775.2 13775.3
I I

I I I Depth 31-33 Ft. 31-33 ft 31-33 ft

120-
--_.L __ -j- __ -1 ___

f- Diameter, in 2.85 2.828 2.87
1 I I Height. in 5.57 5.57 5.57
I I IITl

"0 Water Content, % 27.4 26.7 26.4
100 -

___ L -+--_1_-_i- :OJ

I 1 5 Dry Density: pcf 95.63 96.16 97.38
'iii
Q. I I 1 Saturation, % 97.6 96.1 98.0
vi 1 I .

Void Ratio 0.746VJ 80-- '- - - - J.. - - - - - -f- 0.756 0.724w I I 1oc Water Content, % 24.7 24.3 21.0
~ I I l-I 0
oc I I 1

(l) Dry Density, pcf 100.9 101.4 107.4.t:

~
60-
~---

(fl

(l) Saturation", % 100.0 99.7 100.0
5 ...
w 0 Void Ratio 0.665 0.656 0.564...
0 II -~ - 1 I ~

(l)

40-
ro

Bock Press., psi 59.99 72.03 20V ' ,- -I-

I I I Ver. Eff. Cons. Stress, psi 32 63.97 128

r- - ~ - - ~ - - ~ - - -I-
Shear Strength, psi 20.33 29.8 53.19

20-
Strain at Failure, % 16.5 6.83 16

I 1 I
1 1 I Strain Rate, %,/min 0.022 0.022 0.022

0 I I 8-Value 0.95 0.95 0.95
1

1'0 1
1

5a 5 20 Measured Specific Gravity 2.69 2.69 2.69
VERTICAl STRAIN, % Liquid Limit 34 34 34

Plastic Limit 22 22 22

Pr.oject: TVA Kingston Gypsym Stock r---l r---l r--J r--I
Location: NB-218 I I 1 I 1 I I I

GeoTesting Project No.: GTX G0959 I ] I I 1 I I 1

Boring No.:. NB-21 a I I I I I 1 1 1
express

1 I I I I 1 I I
!he grtlUl1Clwoll< for succeis Sample Type: Shelby Tube ~ ~-- ~-~ ~~

Description:

Remorks:

300250200150

p. psi

10050

Max. Shear I
I

c = 7.44 psi I

¢ = 14.8, I 1

tan ¢ = 0.26 I 1 I 1

- - - - - - - - - - - -1- - - - - _!-. - - - - _..j. ~ - - - - _1- --:.
1 I 1 1 1
1 I I 1 1
1 I I I 1
I I 1 , -- r-
1 1 I ..j.. __ I

. I.. . I I -- I 1
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I I

o
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100

I
I
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I
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I
I
I

I
I

I
I
I

Thu, OZ-FEB-2006 15:38:25
Phase calculations based on start and end of test.

.. Saturation is set to 100% for phose calculations.

TVA-0002281 0
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CONSOLIDATED UNDRAINED TRIAXIAL TEST

'R 100

vi
Vlw
g:
Vl

c::
o

~W~ 50
Cl

Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File

(') UD-4 13775.1 31-33 Ft. JW 12/12/05 HJ 13775.1_2054.dat

~ UD-5 13775,2 031-33ft JW 12/12/05 HJ 13775.2_ 1057.dot

[::J UD-4 13775.3 31-33 ft JW 12/12/05 HJ 13775.30_1062.dat

G_Testing Project: TVA Kingston Gypsym St~dJocation: NB-21B IProject No.: GTX GOS/59

express Boring No.: NB-218 Sample Type: Shelby Tube I
the grwndworl< for=- Description:

Remarks:

I
I

I

I'
I
I

I
I

I

I
I
I

I
I
I
I

I
I

I Thu. 02-FEB-2006 15:38:26

TVA-000228 11



I
I CONSOLIDATED UNDRAINED TRIAXIAL TEST

Mox. Shear

c' =1.8 psiI
I
I
I
I

40

20

./ I
I/'I

.)/
./ I I

¢' = 32.3 , ./ ./ I I
ton ¢' = 0.63 I 1./ I I

- - - - - - - - - - - -1- - - - - - ~ ~ - - - - -+ - - -: - - _I _
I· I ././ I I I

: 1· /: ~I !
I/" I , '
I , I

- - - - - -1- - - - --t - - - - - -, - - -\- - r - - - --
, . (V " I I

d , I
I
I
I
I

Symbol (1) 6. ~

I I I
Sample No. Bog Bog Bog

140 I Test No. 13923.3 13923.2 13923.1
I I I
I I I Depth 2-10 ft 2-10 ft 2-10 ft

120---_.1. __ -+ __ -1 ___ - Diometer, in 2.87 2.87 2.87
I I I Height, in 6 6 6
I I I

19.7___ L. __ .J-. __ .1 ___ ] Water Content, % 19.7 19.6
100 - -

I I
, E Dry Density, pcf 101.9 101.9 102.

'iii
Q. I I I Soturation, % 84.5 84.4 85.0
vi t--_.!... __ .J. __ .-! ___ Void Rotio 0.612 0.612· 0.609If) 80- -w I 1 ,.f!:

Water Content, % 20.1 21.8 22.9l- I I "-If) ,
0

f!: , Q) Dry Density, pcf 107.5 104.3 102.5I .J::
0 60-- -r--i--i---I- If)

~ Q) Saturotion*, % 100.0 100.0 100.0
, I , \5 0.601w

~--~---~
... Void Ratio 0.527 0.5740 Q)

lD
Back Press., psi 59.99 89.99 89.9940-

I I Ver. Eff. Cons. Stress. psi 80.01 40.32· 20

I
,

Shear Strength, psi 35.34 23.1 ·14.61
20- F - - ~ - - "I - - + - - --

Strain at Failure, % 19 19.9I I
18.5

I
Strain R'ote, %/minI I I 0.022 0.022 0.022

0 I I B-Value 0.95 0.95 0.95
I I I

0 10 20 30 40 Measured Specific Gravity 2.63 2.63 2.63
VERTICAL STRAIN, % Liquid Limit 40 40 40

Plastic Limit 22 22 22

Project: TVA Kingston Gypsym Stock r---l r---l r---I r---l
Location: NB-22 I I , I I , I I

GeoTesting Project No.: GTX-G0959 I I I I I I r I

Boring No.: NB-22
I I I I I , I I

ex fH$$$
I , I 1 I I , I

file groundWork fur StICO!lS!i Sample Type: Remolded ~ ~ ~-~ ~-~

Description: Reddish Orange Lean Clay with Sand

Remarks: Remolded to 95% of Standard Proctor max. dry density and +2% over opt.

I
I
I
I
I
I
I
I
I
I
I

o 20 40 60
p', psi

80 100 120

Thu. 02-FEB-2006 16:00:19

I
Phase calculations based on start and end of test.

* Saturation is set to 100% for phose calculations.

TVA-00022812



I
I CO'NSOLIDATED UNDRAINED TR1AXIAL TEST

150 +-'---'---'---t--....-l.-...l--..L--f--L.-i-

255 10 1520
VERTICAL STRAIN, %

1 ,

I I
I I
I I

1 1 I I

- .!.. - ~ -J. - - - - -1- - -
I I I I
, I I 1

r----II-----,--_IL---A 1

I 1
1

I 1 I 1
- - -1- - - ,- - - T - - "I - -

I I I I
I I I 1

1 1 ' 1
1 I 1 1

I I ' I

o
- 50 -+---.,r---+-----,--,..---,--+---.--r---.-_f_

'iii
0. 50
W
oc
:=J
Vl
Vl
W
oc
0.
Vl
(/)
W

~ a
w

100 -f--'----'--.L---f---'---L.--'---f--'----1-

255 1015 20
VERTICAL STRAIN, %

,
,
I
1

, 1 I I

- - .!.. - - -J. - - ~ - - -1- - -
I I 1 ,
, 1 I I

, 1 ' 1

I 1 I 1
I , 1 I
, I 1 I

- -1- - ~ 1- - - T - - "I - -
I I 1 I
1 I I

I I

o

.~ 100

vi
(/)
w
oc
f-
(/)

oc

~
~ 50
Cl

I

I
I

I
I

1201008060
p', psi

4020

Max. Shear

c' = 1.8 psi

/ I
I/'I

,J/
./ , I

rp' = 32.3 I ./ /', 1

tan rp' = 0.63 I I/'I I

- - - - - - - - - - - -1- - - - - - ~:. - - - - -J. - - - - - _1- __ ...;. __
" /./ I I .1
I ,./ , 1

I I b 1 I
1 J, I 1
I/'I 1 I
I [ 1

- - - - - -1- - - - "i -:- - - - - -, - - - - - T - - - - -

I ,;y I 1 I

\1 , I
1 '
J I
1 I

o

40

'00
0.

0-

20

Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File

(!) Bag 13923.3 2-10 ft JW 1/13/06 HJ 13923.30_ 1062.dot

6- Bag 13923.2 2-10 ft JW 1/13/05 HJ 13923.20_ 1057.dot

~ Bog 13923.1 2-10 ft HJ 1/13/06 JW 13923.1_2054.dat

G_Testing Project: TVA Kingston Gypsym St dIocation: NB-22 !Project No.: GTX-G0959

express Boring No.: NB-22 Sample Type: Remolded I
!he groundwork for lll.JCl'ESS Description: Reddish Orange Lean Clay with Sand

Remarks: Remolded to 95% of Standard Proctor max. dry density and +2% over opt.

I
I

I
I

I

I

I

I

I
I

I
Thu. 02-FEB-2006 16:00:19
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I
I CONSOLIDATED UNDRAINED TRIAXIAL TEST

Symbol Q) A ~

I I 1
Sample No. Bag Bag Bag

140 1 Test No. 13923.3 13923.2 13923.1
I I I
I

1
I Depth 2-10 ft 2-10 ft 2-1D ft

120 - I--_.L_--r---'--~ - Diameter, in 2.87 2.87 2.87
I I I Height, 'In 6 6 6
I I I

___ L __ +- __ J._-,_ ] Water Content, % 19.7 19.6 19.7
100- - -oSI

1
I Dry Density, pef 101.9 101.9 102.

'iii
0.. I I I Saturation, % 84.5 84.4 85.0
vi I- __ ~_-'.l __ ~ ___ Void Ratio 0.612 ' 0.612 0.609(f) 80- -w I I 10::: Water Content, % 20.1 21.8 22.9l- I I '-(f) I 0
0::: I (J) Dry Density, pcf 107.5 104.3 102.5I .r::

~
60-- -r--,--'T--~I- III

III Saturatian*, '% 100.0 100.0 100.0
:>

~~ :
'-

w 0 Void Ratio 0.527 0.574 0.601....
D lI>

40-
w

Back Press., psi 59.99 89.99 89.99- - - "I - - -j - - -l-

I I Ver. Eff., Cons. stress, psi 80.01 40.32 20

1 1 Shear Strength, psi 35.34 23.1 14;61
20- r- - - I-- - - r - - + - - --

Strain at Failure, % 19I I 18.5 19.9
1

I I I Strain Rate, %/min 0.022 0.022 0.022

0 I I B-Value 0.95 0.95 0.95

1
1
0

I I
0 20 30 40 Measured Specific Gravity 2.63 2.63 2.63

VERTICAL STRAIN, % Liquid Limit 40 40 40

Plastic Limit 22 22 22

Project: TVA Kingston Gypsym Stack r---I r---I r---I r---l
location: NB-22 I I I I I I I I

GeeTesting Project No.: GTX-G0959 I I I I I I I I

Boring No.: NB-22
I I I , [ I I Iexpress
I I 1 I [ I I I

lite 9rotllldwork for SlJro!SS Semple Type: Remolded ~-~ ~-~ ~--
~

Description: Reddish Orange Lean Clay with Sond

Remarks: Remolded to 95% of Standard Proctor max. dry density and +2% over opt.

300250200150

p, psi

10050

Max. Shear 1

I
c = 6.19 psi I

if; = 14.8 I

tan if; = 0.26 I I I I

- - - - - - - - - -, - -1- - - - - - !.-. - - - - - -t - - - - - _1- ~
I I I I I
I I I I I
I I I
I

I 1_,
I I I __ l-

I I I ~__ I

I I. I _-=--', I
- - - - - -1- - - - - -,- - - - - j :;;::.-- - - -1- - - - - - t- - - - --

I I - I I I
I ~ ~ 1 I I
I -- -' -?' '" I I I

-,f .... ./ \ [ I [
• A

f I I

o

50

100

I
I
I
I

I
I

I
I
I
I

I
I

I

I
I
I

I Thu. 02-FEB-2DD6 16:00:36
Phose calculations based on start and end of test.

* Saturation is set to 100% for phose calculations.

TVA-00022814



I
I CONSOLIDATED UNDRAINED TRIAXIAL TEST

5 10 15 20 25
VERTICAL STRAIN.' %

I I
I I
I I
I I
I I

- -- - ..j. - - - - 1-- -
1 I I 1

I I 'I
y----f-,.--r--'L----A I

1 I,
1 I 1 I.

- - -1- - - I" - - T - - ,- -

I , I 1

I 1 I 1
I I 1 I

I I I 1

1 I ' I

o

100 -l----l_-1-....-L_+----'-_...l-----'-_+----'-_+_

·Ui
a. 50
W
0::
::l
1Il
1Il
W
0::
0..

1Il
UJ
W

~ 0
w

I I
I I

I

5 10 15 20 25
VERTICAL STRAIN. %

I I
I I
I
I . ,,
I I I I

- - .!- - - ..j. - - -! - - -1- - -
I I 1 ,
1 I I ,
I I I ,

I I I I
I 1 I 1

I I I I
- -1- - ~ - - - T - - -- -

I I I 1

I 1 I '
1 I

o

150 -l----'--1-----L-+--L._'--....l.--+_..L.-_4_

·iii
a. 100
vi
1Il
Wg:
1Il

0::

~
[;j 50
Cl

I
I
I
I
I
I
I Max. Shear

I
c = 6.19 psi

I
100

I 50 .

I

Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File

~ Bag 13923.3 2-10 ft JW 1/13/06 HJ 13923.30_1062.dat

b,. Bag 13923.2 2-10 ft JW 1/13/05 HJ 13923.2a_ 1057.dat

[!] Bog 13923.1 2-10 ft HJ 1/13/06 JW 13923.1_2054.dat

GeoTestiing Project: TVA Kingston Gypsym St4dlocation: NB-22 IProject No.: GTX-G0959

express Boring No.: NB-22 Sample Type: Remolded I
the groundwork for suo::eGS Description: Reddish Oronge Lean Cloy with Sand

Remarks: Remolded to 95% of Standard Proctor max. dry density and +2% over opt.

Thu. 02-FEB-2006 16:00:36

I
I
I
I
I
I

o 50 100 150

P. psi

200 250 300

TVA-00022815



I

Symbol C) t!J. rJ

I I I
Sample No. Bog Bog Bog

70 I Test No. 13924.3 13924.2 13924.1
I I I
I I [ Depth 2-10 ft 2-10 ft 2-10 ft

60,-r--.L---t---l_-- - Diameter, in 2.87 2.87 2.87
I '1~ I Height, in 6 6 6
[ I I

15 Water Content, % 27.5 27.6 27.3
50- ------.J---J.- __ :p- 'c 90.68I 1 Dry Density, pcf 90.23 90.2

'iii I
0. I I I Saturation, % 84.1 84.3 84.3
vi

-~~
Void Ratio 0.896 0.896 0.886UJ 40....; -'w 1 Iex: Water Content, % 29.4 30.4 30.8~

-~--t--~---
....Vl 0

ex: Ql Dry Density, pcf 94.76 93.33 92.76.c
0 30- r Vl

~ Ql Saturation*, % 100.1 100.0 . 100.0
>

~
....

w 0 Void Ratio 0.805 0.833 0;844....
Cl Ql

m
Bock Press., psi 60 90 80.0120- r

I I I Ver. Eff. Cons. Stress. psi 80 40 19.99
I I I Shear Strength, psi 28.76 20.54 12.97

10 - ~--I---r---+--- -
Strain cit Failure, % 11.2 18.2 19.7

I I I'

I 1 1 Strain Rate, %/min 0.022 0.022 0.022

0 I ,
B-Value 0.95 0.95 0.95

:3 I I
0 10 15 20 Measured Specific Gravity 2.74 2.74 2.74

. VERTICAL STRAIN, % Liquid Limit 72 72 72

Plastic Limit 25 25 25

Project: TVA Kingston Gypsym Stack r---l ~ r--l r---l
Location: NB-25 I I I I I I I I

GeoTesting Project No.: GTX-G0959 I I I I I I 1 I

Boring No.: NB-25
I I I I I I I Iexpress
I I I I I I I I

ihe grourtdwork for suo::ess Sample Type: Remolded --- --- --~ --~

Description: Oronge Brown Fot Cloy

Remarks: Remolded to 95% of Standard Proctor max. dry density and +2% opt. moisture content.

CONSOLIDATED UNDRAINED TRIAXIAL TEST

120

./.

1008060
p', psi

4020

Max. Shear

ton rf>' =0.46

r/>' = 24.6

c' = 3.68 psi

I
I
1..... /

I [..-- /1

I 1 1"'/ I
I / I____________1 -...-J. /- - - - - ..c. - - - - - -

I I [..... I I
I I I ./'" I I
I I )... I I
I I I 1
[I 1 [
I [

- - - - - -1- - - - ...:. - - - --t - - - - - - - t- - - - - -
I I I

" I 1
'\ I I

I
[

o

40

20

I

I

I
I

I

I

I
I

I

I

I

I

I
I

I

I

I

Phose calculations based on start and end of test.

I
Tue, 24-JAN-2006 14:55:53

* Saturation is set to 100% for phose calculations.

TVA-00022816



I
I CONSOLIDATED UNDRAINED TRIAXIAL TEST

255 10 15 20
VERTICAL STRAIN, %

I [ I I
__ ~ _ - -+ __ ..J I - __

I 1 I. I
I I I I
1 I I I
I 1 I I
I I I I

-----,..- 1 I
- - - --

I

1

I

o
0-+--"---+--"--"--,,,,,,--+-,,,---,,--;--1-

60 -t----'---'----'--+-----'----''-----'---f--'---f-

'iii
0. 4D
w
0::
;:)
UJ
lJ)
w
0::
ll.
lJ)
UJ
W
~ 20
w

25

I
1

I
I

1

- -1- --
I
I
I

I

----1-_..:._-
I I
1 I 1

I 1 1

I I I
I j I
1 [ I

5 10 15 20
VERTICAL STRAIN, %

I
I

I I
I 1

-----+--
1

I

o

60 -t---'---'---l.--t----'---'----l.-+---'--f_

I
I

I
I

I
I

Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File

Q) Bog. 13924.3 2-10 ft JW 1/19/06 HJ 13924.3b_1062.dat

6 Bag 13924.2 2-10 ft JW 1/19/05 HJ 13924.2_1057.dat

[!] Bag 13924.1 2-10 ft HJ 1/19/06 JW 1.3924.10_2054.dot

Ge.Testing Project: TVA Kingston Gypsym St dJocation: NB-25 IProject No.: GTX-G0959

express Boring No.: NB-25 Sample Type: Remolded I
the~fO<"sut::<:F.Sf; Description: Orange Brown Fat Clay

Remarks: Remolded to 95% of Standard Proctor max. dry density and +2% opt. moisture content.

1201008060
p', psi

4020

. Max. Shear

tan rp' = 0.46

c' = 3.68 psi

1/>' = 24.6

1

1

I,.. /

I I r /1
1 1 1'-> / I

I / I____________1_ - - - _ ~ - - - - ~ _..,-J.r_ - - - - - - - - - - -
1 I I.~~. I 1 .

J I I...... 1 1
1 1 ) r I 1
I I· r I 1

I 1 I'--,---+--- (\{ --~;~\---i-----
/ I I

o

20

40

'iii
0.

r;;

I
I
I
I
I
I
I
I
I
I

I Tue, 24-JAN-2006 14:55:53
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I
I CONSOLIDATED UNDRAINED TRIAXIAL TEST

Symbol (') t:., [']

I I I
Sample No. 8ag Bag 8ag

70 I Test Na. 13924.3 13924.2 13924.1
I I I
I I I Depth 2-10 ft 2-10ft 2-10 ft

50---_.L---t--..J_-- - Diameter. in 2.87 2.87 2.87
I I Height. in 6 6 6
I I 1

-- ____ +- __ J. ___ "0 Water Content. % 27.5 27.6 27.3
50- - :iJ

I I I :£ Dry Density. pet 90.23 90.2 90.68
'iii
c. I I I Saturation, % 84.1 84.3 84.3
en

~vr-
Void Ratio 0.896 0.896 0.886t3 40- -

IY:

~
Water Content, % 29.4 30.4 30.8I-- L(fl 0

0::
Q) Dry Density, pcf '94.76 93.33 92.76.!=o 30- l- V)

~ Q) Saturation*. % 100.1 100.0 100.0

~
L
0 Void Ratio 0.805 0.833 0.8440 I I 'iii

lD
20-

-- I -;--~--- r- Back Press.• psi 60 90 80.01

Ve'r. Eff. Cons. Stress. psi 80 40 19.99
I I I Shear Strength. psi 28.76 20.54 12.97

10 - I- - - I-- - - r - - ..j. - - --
Strain at Failure, % 11.2 18.2 19.7

I [ I
I I I Strain Rate, %/min 0.022 0.022 0.022

0 I I B-Value 0.95 0.95 0.95
I I

1'50 5 10 20 Measured Specific Gravity 2.74 2.74 2.74
VERTICAL STRAIN. % Liquid Limit 72 72 72

Plastic Limit 25 25 25

Project: TVA Kingston Gypsym Stock r-l r-l ~ ~

Location: NB-25 1 [ I I I I [ I

GeoTesting Project No.: GTX-G0959 I I I I J I I I

Boring No.: NB-25
J [ I J I I I I

eXIHeS$
I I I I I I 1 1

1he groundwork for SIJCCeSS Sample Type: Remolded ~~ ~-~ ~ ~~

Description: Orange Brown Fat Clay

Remarks: Remolded to 95% af Standard' Proctor max, dry density qnd +2% opt. moisture content.

300250200150
p. psi

10050

Max. Shear
I
I

c = 7.51 'psi I

¢ = 11.6 1 I I

tan if> = 0.21 1 I 1 I

- - - - - - - - - - - -1- - - - - - !- - - - - - --+ - - - - - -'- - - - - -
I I 1 I '
J I I I I
I I I I I
I I I I I
I I [ I I
I ,I I 1 __ --I

- - - - - -1- - - - - - - - - - - - "i - - - - -..::: ","".e:; - - - - T - - - - -
I I I - - 1 I

I ~ I
I 1 I I
I 1 I I

I 1 I
[ , I

o

50

100

I
I
I
I

I
I

I

I

I

I

I
I

I

I

I
I
I

Tue, 24-JAN-2006 14:56:06
Phase calculations based on start and end of test.

* Saturation is set to 100% for phase calculotions.
i:, .
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I
I CONSOLIDATED UNDRAINED TRIAXIAL TEST

I I I I

- .!.. - - ...j. - - ...! - - -1- - -

I " I
I. [ I I
I I I ,

I I ' I
I 1 I [

----- .1 __ J. __
~ -r- - - r I

I I I
1 ,

I
I
I

'w
Q 40
W
tr
=:>
Vl
Vl
W
cr
Il.
(J)
Vl
W
~ 20
w

I

[ , I
I I I I
I ! I 1

-T-~-:---
, 1 I 1

I 1 I
I J

I I

-----r-~J.--
I I
I I I
I I ,

I I I
I I 1

I I I

60 -t--'---+--''---I---'--l--.J.-+----J..-+_

'iii
Q 40
vi
Vl
Wg:
Vl

trg
«
~ 20
o

I
I
I
I
I

O-+---,,.----I----.--;----,.-+---r--r---r-+_

I o 5 10 15 ZO
VERTICAL STRAIN, %

25 o 5 10 15 20
VERTICAL STRAIN, %

25

Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File

C) Bog 13924.3 2-10 ft JW 1/19/06 HJ 13924.3L1062.ddt

t" Bog 13924.2 2-10 ft JW 1/19/05 HJ 139Z4.2_1057.dot

[!) Bog 13924.1 2-10 ft HJ 1/19/06 JW 13924.1o_2054.dot

SooTesting Project: NA Kingston Gypsym St~dJocation: NB-25 -r Project No.: GTX-G0959

express Boring No.: NB-25
..

Sample Type: Remolded r
the groundwork for Sl.ltll!!5S Description: Orange Brown Fat Cloy

Remarks: Remolded to 95% of Standard Proctor max. dry density and +2% opt. moisture content.

300250zoo150
p. psi

10050

I
,
I

I

1 I I '
- - - - - - - - - - - -1- - - - - - ~ - - - - - ...j. - - - - - -'- - - ~ --

1 [ I I '
[ I I I I
I , I 1 1

I ,I I [
I , I , I_
I. , I 1 __ --,

- - - - - -1- - - - - - - - - - - - -j - - - - - --=,.... -=:: - - - - -r - - - - -
J I 1... _ - - , I

I 'I ,

, - -;/J. I I

/' I
I 1 I

Max. Shear

c = 7.51 psi

if! = 11.6

ton if! = 0.21

o

50

100

'iii
Q

cY

I
I

I
I

I
I

I
I
I
I

I Tue, 24-JAN-2006 14:55:07
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

12

'th 8
,:,(.

ui
fII
~-CJ)...
<U
(J)

.r::
CJ) 4

"-

T7 T
0

0 4 8 12 16 20 24

Total Normal Stress, ksf--
Effective Normal Stress, ksf - - -

9 Sample No. 1 2 3
Ir ,...

Water Content, 35.7 26.0 403
7.5 !"-. 2 Dry Density, pet 84.6 89.5 783

iii Saturation, 962 78.5 93.7:p

E Void Ratio 1.0137 0.9053 1.1753- Diameter, in. 2.81 2.84 2.82~ 6
en Height, in. 6.14 6.31 6.14
fII
Q) Water Content, 342 26.3 29.8.=

CD 4.5 - Dry Density, pet 882 99.1 94.0
"- II)

~
Q) Saturation, 100.0 100.0 100.0
f-

"> - <c Void Ratio 0.9328 0.7193 0.8124
Q)

3 Diameter, in. 2.78 2.74 2.660
~ Height, in. 6.06 6.10 5.78

Strain rate, in.lmin. 0.02 0.02 0.02
1.5 BackPressure, ksf 2.9 2.9 2.9

Cell Pressure, ksf 7.5 12.1 213
I

Fail. Stress, ksf 3.4 8.6 2.60
0 2.5 5 7.5 10 Total Pore Pr., ksf 3.9 7.9 10.7

Axial Strain, % Ult. Stress, ksf
Total Pore Pr., ksf

Type of Test:
G1 Failure, ksf 7.0 12.8 13.3

CD with Pore Pressures
G3 Failure, ksf 3.6 4.1 10.6

Sample Type: undisturbed Ciient: TVA

Description: Dark yellowish brown fat clay with

sand Project: TVA Kingston - Proposed Gypsum Stack

. LL= 54 PL=24 PI=3D

Specific Gravity: 2.73 Location: NB44

Remarks: CH Sample Number: UD-3,4 & 5 (CD) Depth: 19'-28.5'

Proj. No.: 3043051021 Date:

TRIAXIAL SHEAR TEST REPORT

Figure MACTEC. INC.

Tested By: :..;A1=e=xa~n~d~e,,--r Checked By: .!-.:H~a.!.!.Cm~le~tt,--- _
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p, ksf
Stress Paths: Total-- Effective- --

Client: TVA
Project: TVA Kingston - Proposed Gypsum Stack
Location: NB-44 Depth: 19'-28.5' Sample Number: UD-3,4 & 5 (CU)
Project No.: 3043051021 Figure I MACTEC, INC.

Tested By: ;...AI=e=x=a:.:..nd=e=.=.r Checked By: "-H=a~m.;.:;le=tt~ _
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.... MACTEC, INC. -'

9/1312005
6:40 PM

Final
1374.060
1081.580
222.140

34.034.2

00-3;4 & 5 (CD)

Consolidated

PI=30

37.1

Saturated

Sample Number:

·PL=24

TVA
TVA Kingston - Proposed Gypsum Stack
3043051021
NB-44
19'-28.5'

TRIAXIAL COMPRESSION TEST
CU with Pore Pressures

Specimen Parameter Initial
Moisture content: Moist soil+tare, gms. 1166.600
Moisture content: Dry soll+tare, gms. 859.600
Moisture content: Tare, gms. 0.000
Moisture, % 35.7
Moist specimen weight, gms. 1151.9
Diameter, In. 2.81 2.81 2.78
Area,ln.2 6.22 6.22 6.05
Height, In. 6.14 6.14 6.06
Net decrease in height, in. 0.00 0.08
Wet Density, pcf 114.9 116.1 118.3
Dry density, pcf 84.6 84.6 88.2
Void ratio 1.0137 1.0137 0.9328
Saturation, % 96.2]00.0 100.0

Load ring constant =0.72 lbs. per input unit
Consolidation cell pressure =52.00 psi (7.49 ksf)
Consolidation back pressure =20.00 psi (2.88 ksf)
Consolidation effective confining stress =4.61 ksf
Strain rate, InJmin. =0.02
Fall. stress =3.42 ksfat reading no. 8

Date:
Client:
Project:
Project No.:
Location:
Depth:
Description:
Remarks:
Type of Sample: undisturbed
Specific Gravity=2.73 LL=54
Test Method: COE unifonn strain
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Q
ksf

0.00
0.91
1.44
1.84

2.18
2.49
2.74
2.96

P
ksf

9.22
9.95

10.22
10.35
10.33
1031
10.26
10.15

Pore
Press.

psi

20.00
2120
23.00
24.90
27.40
29.70

31.80

34.10

1:3
Ratio

1.00

1.20

1.33
1.43
1.54
1.64
1.73
1.82

Deviator
Stress

ksf

0.00
1.82
2.88
3.68
4.37
4.99
5.48
5.92

0.0
0.2
0.3
0.5
0.7
0.8
1.0

1.1

Strain
%

Load
Ibs.

0.0

74.9
118.8
151.9
180.7
206.6
227.5
246.2

Load
Dial

0.0
104.0
165.0
211.0
251.0

287.0
316.0
342.0

Def.
Dial

No. in.

o 0.0000
1 0.0100
2 0.0200
3 0.0300
4 0.0400
5 0.0500
6 0.0600
7 0.0700

Def. Deviator Minor Eff. Major Eff. Pore
Dial Load Load Strain Stress Stress Stress 1:3 Press. P Q

No. in. Dial Ibs. % ksf ksf ksf Ratio psi ksf ksf

o 0.0000 0.0 0.0 0.0 0.00 4.58 4.58 1.00 20.20 4.58 0.00
1 0.0100 134.0 96.5 0.2 229 4.33 6.63 1.53 21.90 5.48 1.15
2 0.0200 159.0 114.5 0.3 2.72 4.20 6.92 1.65 22.80 5.56 1.36
3 0.0300 174.0 125.3 0.5 2.97 4.08 7.04 1.73 23.70 5.56 1.48

. 4 0.0400 183.0 131.8 0.7 3.11 .3.96 7.07 1.79 24.50 5.52. 1.56

5 0.0500 190.0 136.8 0.8 323 3.86 7.09 1.84 25.20 5.471.61
6 0.0600 196.0 141.1 1.0 3.32 3.76 7.08 1.88 25.90 5.42 i.66
7 0.0700 200:0 144:0 1.2 3.39 3.66 7.04 1.93 26.60 5.35 1.69
8 0.0800 202.0 145,4 1.33.42 3.59 7.00 1.95 27.10 5.29 1.71

. 9 0.0900 202.0 145.4 1.5 3.41 3.51 6.92 1.97 27.60 5.22 1.70
10 0.1000 202.0 145.4 1.7 3.40 3.44 6.85 1.99 28.10 5.14 1.70
11 0.2000 192.0 138.2 3.3 3.18 3.07 6.25 2.04 30.70 4.66 1.59
12 0.3000 181.0 130.3 5.0 2.95 2.94 5.89 2.00 31.60 4.41 1.47
13 0.4000 179.0 128.9 6.6 2.86 2.91 5.77 1.98 31.80 4.34 1.43

Specimen Parameter Initial saturated Consolidated Final
Moisture content: Molst.soil+tare, gms. 1158.610 1184.100
Moisture content: Dry soil+tare, gms. 919.300 922.720
Moisture content: Tare, gms. 0.000 14.290
Moisture, % 26.0 33.2 26.3 28.8
Moist specimen weight, gms. 1184.1
Diameter, in. 2.84 2.84 2.74
Area, in.l! 6.34 6.34 5.92
Height, in. 6.31 6.31 6.10
Net decrease In height, in. 0.00 0.21
Wet Density, pcf 112.7 119.1 1252
Dry density, pcf 89.5 89.5 99.1
Void ratio 0.9053 0.9053 0.7193
Saturation, % 78.5 100.0 100.0

Load ring constant =0.72 Ibs. per input unit
Consolidation cell pressure =84.00 psi (12.10 ksf)
Consolidation back pressure =20.00 psi (2.88 ksf)
Consolidation effective confining stress =9.22 ksf
Strain rate, .In.lmln. =0.02
Fall. Stress =8.63 ksfat reading no. 12

Minor Eff. Major Eff.
Stress Stress

ksf ksf

9.22 9.22
9.04 10.86
8.78 11.67
8.51 12.19
8.15 12.52
7.82 12.81
7.52 13.00
7.19 13.11

.... MACTEC, INC. ...
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I
I Def. Deviator MinorEff. MaJorEff. Pore

Dial Load Load Strain Stress Stress Stress 1:3 Press. P Q
No. in. Dial Ibs. ok ksf ksf ksf Ratio psi ksf ksf

I 8 0.0800 368.0 . 265.0 1.3 6.36 6.62 12.99 1.96 38.00 9.81 3.18

9 0.0900 390.0 280.8 1.5 6.73 6.62 13.36 2.02 38.00 9.99 3.37

I
10 0.1000 409;0 294.5 1.6 7.05 6.35 13.40 2.11 39.90 9.87 3.52

11 0.2000 488.0 351.4 3.3 8.27 4.71 12.98 2.76 51.30 8.84 4.14

12 0.3000 518.0 373.0 4.9 8.63 4.15 12.78 3.08 55.20 8.46 4.31

I
13 0.4000 487.0 350.6 6.6 7.97 4.02 11.99 2.98 56.10 8.00 3.99

14 0.5000 467.0 336.2 82 7.51 4.00 11.52 2.88 5620 7.76 3.76

Specimen Parameter Initial Saturated Consolidated Final

I Moisture content: Moist soll+tare, gms. 1101,080 678.520

Moisture content: Dry soll+tare, gms. 784.600 483.890
Moisture content Tare, gms. 0.000 13.830

I Moisture, % 40.3 43.1 29.8 41.4

Moist specimen weight, gms. 1109.4
Diameter, in. 2.82 2.82 2~66

I Area,ln.2 6.26 6.26 5.54
Height, In. 6.14 6.14 5.78
Net decrease In height, In. 0.00 0.35

I Wet Density, pet 109.9 112.1 122.0
Dry density, pet 78.3 78.3 94.0

Void ratio 1.1753 1.1753 0.8124

I Saturation, % 93.7 100.0 100.0

Load ring constant =0.72 Ibs. per input unit

I Consolidation cell pressure = 148.00 psi (21.31 ksf)
Consolidation back pressure =20.00 psi ~2.88 ksf)
Consolidation effective confining stress = 18.43 ksf

I Strain rate, InJmln. =0.02
Fail. Stress = 2.61ksfat reading no. 13

I
Def. Deviator MlnorEff. MaJorEff. Pore
Dial Load Load Strain Stress Stress Stress 1:3 Press. P Q

No. In. Dial Ibs. % ksf ksf ksf Ratio psi ksf ksf

0 0.0000 0.0 0.0 0.0 0.00 18.43 18.43 1.00 20.00 18.43 0.00

I 1 0.0100 76.0 54.7 02 1.42 18.17 19.59 1.08 21.80 18.88 0.71

2 0.0200 106.0 76.3 0.3 1.98 17.99 19.96 1.11 23.10 18.97 0.99

3 0.0300 117.0 84.2 0.5 2.18 17.81 19.99 1.12 24.30 18.90 1.09

I 4 0.0400 122.0 87.8 0:7 227 17.65 19.92 1.13 25.40 18.79 1.13
5 0.0500 126.0 90.7 0.9 2.34 . 17.47 19.81 1.13 26.70 18.64 1.17

6 0.0600 129.0 92.9 1.0 2.39 17.31 19.70 1.14 27.80 18.50 1.19

I 7 0.0700 131.0 94.3 12 2.42 17.12 19.54 1.14 29.10 18.33 121

8 0.0800 133.0 95.8 1.4 . 2.46 16.91 19.36 1.15 30.60 18.13 123

9 0.0900 135.0 97.2 1.6 2.49 16.72 19.21 1.15 31.90 17.96 1.24

I 10 0.1000 136.0 97.9 1.7 2.50 16.56 19.06 1.15 33.00 17.81 125

11 0.2000 143.0 103.0 3.5 2.58 14.49 17.07 1.18 47.40 15.78 129

12 0.3000 142.0 102.2 5.2 2.52 12.44 14.96 1.20 61.60 13.70 1.26

I 13 0.4000 150.0 108.0 6.9 2.61 10.64 13.26 1.25 74.10 11.95 1.31

MACTEC, INC.

I
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Total Normal Stress, ksf --
Effective Normal Stress, ksf - - -

15
Sample No. 1 2 3

Water Content, 35.4 27.6 272-
12.5 Dry Density, pcf 84.0 96.1 93.1

iii Saturation, 94.1 97.9 89.9:e
.E Void Ratio 1.0223 0.7675 0.8235

~ 10 Diameter, in_ 2.82 2.79 2.84
ttl Height, in. 5.99 5.90 5.66
tn I- ,.... -- 3Q) Water Content, 23.3 21.9 23.5J::;
en 7.5

2 - Dry Density, pcf 103.9 106.3 103.6... tn
oS Q) Saturation, 100.0 100.0 100.0
til """ .... 1 I-.s;: « Void Ratio 0.6341 0.5970 0.6393
Q)

5 Diam-eter, in. 2.62 2.70 2.74c
Height, in. 5.58 5.71 5.46

Strain rate, in./min. 0.02 0.02 0.02
2.5 Back Pressure, ksf 5.8 5.8 5.8

Cell Pressure, ksf 7.9 10.1 14.4
Fail. Stress, ksf 6.5 7.9 9.00

0 10 20 30 40 Total Pore Pr., ksf 6.2 7.3 ILl
Axial Strain, % Uit. Stress, ksf

Total Pore Pr., ksf

Type ofTest cr1 Failure, ksf 82- 10.6 12.4

CU with Pore Pressures era Failure, ksf 1.7 2.7 3.3

Sample Type: undisturbed Client TVA

Description: Brown elastic silt with sand
Project: TVA Kingston. Proposed Gypsum Stack

LL= 51 PL= 30 PI=21
Specific Gravity: 2.72 Location: NB-47A

Remarks: MH Sample Number: UD-l,2&3 (CD) Depth: 9'-17'

ProJ. No.: 3043051021 Date:

TRIAXIAL SHEAR-TEST REPORT

Figure MACTEC, INC.

Tested By: ,-,A=le~xa""-n=d",,,e,-r Checked By: .:....:H=a=m=le=tt'-- _
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a= 2.47ksf 1.03 ksf

1- .......
11= 9.1 deg 23.9deg ....
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p, ksf
Stress Paths: Total-- Effective - - -

Client: TVA

Project: TVA Kingston - Proposed Gypsum Stack

Location: NB-47A Depth: 9'-17' Sample Number: tJD..l, 2 & 3 (CD)

Project No.: 3043051021 Figure I MACTEC. INC.

Tested By: ,-,AJ=e~x=.a,-"nd~e~r Checked By: :...:H""a"-,-m,-,-,Ie,,-,,tt~ _
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.... MACTEC, INC. ~

Final

588.200
431.340

14.060
37.6

9/13/2005
6:52 PM

UD-l, 2 & 3 (CD)

Consolidated

PI=21

37.6 23.3

2.82 2.62
6.23 5.39
5.99 5.58
0.00 0.40

115.5 128.1
84.0 103.9

1.0223 0.6341
100.0 100.0

Saturated

Sample Number:

PL=30

113.7
84.0

1.0223
94.1

808.400
0.000
35.4

1112.4
2.82
6.23
5.99

TVA
TVA Kingston - Proposed Gypsum Stack
3043051021
NB-47A
9'-17'

Specimen Parameter Initial
Moisture content: Moist soll+tare, grns. 1094.400

Date:

Client:

Project:
Project No.:

Location:

Depth:

Description:

Remarks:

Type of Sample: undisturbed
Specific Gravlty=2.72 LL=51
Test Method: COE uniform strain

TRIAXIAL COMPRESSION TEST
CU with Pore Pressures

Moisture content: Dry soll+tare, gms.
Moisture content: Tare, grns.
Moisture,.%
Moist specimen weight, grns.

Diameter, in.

Area,ln.2
.

Height, in.
Net decrease in height, in.
Wet Density, pet
Dry density, pcf
Void ratio

Saturation, %

Load ring constant = 0.72 Ibs. per input unit
Consolidation cell pressure = 55.00 psi (7.92 ksf)
Consolidation back pressure =40.00 psi (5.76 ksf)
Consolidation effective confining stress =2.16 ksf
Strain rate, In.lmin. =0.02

Fail. Stress =6.47 ksfat reading no. 17

I
I
I
I
I
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I
I Def. Deviator Minor Eff. Major Eff. Pore

Dial Load Load Strain Stress Stress Stress 1:3 Press. P Q

I
No. in. Dial Ibs. % ksf ksf ksf Ratio psi ksf ksf

0 0.0000 0.0 0.0 0.0 0.00 2.16 2.16 1.00 40.00 2.16 0.00

1 0.0100 110.0 79.2 0.2 2.11 1.94 4.05 2.09 41.50 3.00 1.06

I
2 0.0200 161.0 115.9 0.4 3.08 1.76 4.84 2.76 42.80 3.30 1.54

3 0.0300 183.0 131.8 0.5 3.50 1.61 5.11 3.17 43.80 3.36 1.75
4 0.0400 204.0 146.9 0.7 3.89 1.50 5.39 3.60 44.60 3.44 1.95

I
5 0.0500 216.0 155.5 0.9 . 4.11 1.41 5.53 3.92 45.20 3.47 2.06

6 0.0600 226.0 162.7 1.1 430 1.35 5.65 4.17 45~60 3.50 2.15

7 0.0700 234.0 168.5 1.3 4.44 1.27 5.71 4.51 46.20 3.49 2.22

I
8 0.0800 240.0 172.8 1.4 4.55 1.24 5.79 4.67 46.40 3.51 2.27

9 0.0900 24KO 178.6 1.6 4.69 1.22 5.91 4.83 46;50 3.57 2.35
10 0.1000 253.0 182.2 1.8 4.78 1.18 5.96 5.04 46.80 3.57 2.39

I
11 0.2000 279.0 200.9 3.6 5.17 1.12 6.29 5.60 47.20 3.71 2.59
12 0.3000 321.0 231.1 5.4 5.84 1.20 7.03 5.89 46.70 4.11 2.92
13 004000 333.0 4.28

-
239.8 7.2 5.94 1.31 7.25 5.54 45.90 2.97

I
14 0.5000 353.0 254.2 9.0. 6.18 1.43 7.60 5.33 45.10 4.51 3.09
15 0.6000 372.0 267.8 10.7 6.38 1.53 7.91 5.18 44.40 4.72 3.19
16 0.7000 372.0 267.8 12.5 6.25 1.63 7.88 4.84 43.70 4.75 3.13

I
17 0.8000 393.0 283.0 14.3 6.47 1.73 8.20 4.75 43.00 4.96 3.24
18 0.9000 391.0 281.5 16.1 6.30 1.80 8.10 4.50 42.50 4.95 3.15
19 1.0000 401.0 288.7 17.9 6.33 1.87 8.20 4.38 42.00 5.04 3.16

I
20 1.1000 .409.0 294.5 19.7 6.31 1.94 8.26 4.25 41.50 5.10 3.16
21 1.2000 406.0 2923 21.5 6.13 2.02 8.14 4.04 41.00 5.08 3.06

I
I
I
I
I
I
I
I

MACTEC, INC.
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I
I Specimen Parameter Initial Saturated Consolidated Final

Moisture content: Moist soll+tare, gms. 1158.000 627.200

I
Moisture content: Dry soll+tare, gms. 907.300 492.760

Moisture contel'lt: Tare, gms. 0.000 13.740
Moisture, % 27.6 28.2 21.9 2801

I
Moist specimen weight, gms. 1162.2
Diameter, In. 2.79 2.79 2.70
Area,ln.2 6.12 6.12 5.72

I
Height, In. 5.90 5.90 5.71
Net decrease in height, in. 0.00 0.19

Wet Density, pcf 122.6 123.2 129.7

I
Dry density, pet 96.1 96.1 106.3
Void ratio 0.7675 0.7675 0.5970

Saturation, % 97.9 100.0 100.0

I Load ring constant =0.72 Ibs. per input unit
Consolidation cell pressure =70.00 psi (10.08 ksf)

I
Consolidation back pressure =40.00 psi (5.76 ksf)
Consolidation effective confining stresS =4.32 ksf

Strain rate, In.imin. =0.02

I
Fall. Stress =7.89 ksf atreading no. 16

Def. . Deviator MinorEff. MajorEff. Pore
Dial Load Load Strain Stress Stress Stress 1:3 Press. P Q

No. in. Dial Ibs. % ksf ksf ksf Ratio psi ksf ksf

I 0 0.0000 0.0 0.0 0.0 0.00 4.32 4.32 1.00 40.00 4.32 0.00
1 0.0100 81.0 58.3 02 1.47 422 5.69 1.35 40.70 4.95 0.73

I
2 0.0200 116.0 83.5 0.4 2.10 423 6.33 1.50 40.60 528 1.05

3 0.0300 147.0 105.8 0.5 2.65 425 6.90 1.62 40.50 5.57 1.33
4 0.0400 174.0 125.3 0.7 3.13 426 7.40 1.74 40.40 5.83 1.57

I
5 0.0500 196.0 141.1 0.9 3.52 426 7.79 1.83 40.40 6.02 1.76
6 0.0600 219.0 157.7 1.1 3.93 4.23 8.16 1.93 40.60 620 1.97
7 0.0700 240.0 172.8 1.2 4.30 4.18 8.48 2.03 41.00 6.33 2.15

8 0.0800 259.0 186.5 1.4 4.63 3.46 8.09 2.34 46.00 5.77 2.32

I 9 0.0900 273.0 196.6 1.6 4.87 3.11 7.98 2.57 48.40 5.55 2.44
10 0.1000 282.0 203.0 1.8 5.03 2.88 7.91 2.75 50.00 5.39 2.51
11 02000 355.0 255.6 3.5 621 2.19 8Ao 3.84 54.80 5.30 3.11

I 12 0.3000 394.0 283.7 5.3 6.77 2.19 8.96 4.09 54.80 5.57 3.39
13 0.4000 436.0 313.9 7.0 7.35 2.33 9.69 4.15 53.80 6.01 3.68
14 0.5000 452.0 325.4 8.8 7.48 2.48 9.96 4.02 52.80 6.22 3.74

I 15 0.6000 476.0 342.7 10.5 7.73 2.61 10.33 3.96 51.90 6.47 3.86
16 0.7000 496.0 357.1 12.3 7.89 2.74 10.63 3.89 51.00 6.68 3.95
17 0.8000 499.0 359.3 14.0 7.78 2.85 10.63 3.73 50.20 6.74 3.89

I 18 0.9000 515.0 370.8 15.8 7.87 2.98 10.85 3.64 49.30 6.92 3.93
19 1.0000 511.0 367.9 17.5 7.65 3.10 10.74 3.47 48.50 6.92 3.82
20 1.1000 516.0 371.5 19.3 7.56 3.21 10.77 3.35 47.70 6.99 3.78

I 21 1.2000 499.0 359.3 21.0 7.15 328 10.43 3.18 4720 6.86 3.57

I
MACTEC, INC.

I
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I
I Specimen Parameter Initial Saturated Consolidated Final

Moisture content: Moist soll+tare, gms. 1089.500 655.220

I
Moisture content: Dry soil+tare, gms. 856.500 506.180
Moisture content: Tare, gms. 0.000 13.570
Moisture, % 27.2 30.3 23.5 30.3

I
Moist specimen weight, gnis. 1116.2
Diameter, in. 2.84 2.84 2.74
Area,ln.2 6.34 6.34 5.91

I
Height, in. 5.66 5.66 5.46
Net decrease In height, In. 0.00 0.20
Wet Density, pcf 118.5 121.3 127.9

I
Dry density, pcf 93.1 93.1 103.6
Void ratio 0.8235 0.8235 0.6393
Saturation, % 89.9 100.0 100.0

I Load ring constant =0.72 Ibs. per mput unit

Consolidation .cell pressure = 100.00 psi (14.40 ksf)

I
Consolidation back pressure =40.00 psi (5.76 ksf)
Consolidation effective confining stress =8.64 ksf
Strain rate, in./min. =0.02

I, Fail. Stress =9.03 ksf at reading no. 18

Def. Deviator MlnorEff. Major Eft. Pore
Dial Load Load Strain Stress Stress Stress 1:3 Press. P Q

I
No. In. Dial Ibs. % ksf ksf ·ksf Ratio psi ksf ksf

a 0.0000 0.0 0.0 0.0 0.00 8.64 8.64 1.00 40.00 8.64 0.00
1 0.0100 127.0 91.4 02 2.23 7.99 10.22 128 44.50 9.10 1.11

,I 2 0.0200 200.0 144.0 0.4 3.50 7.27 10.77 1.48 49.50 9.02 1.75
3 0.0300 261.0 187.9 0.5 4.56 6.44 10.99 1.71 55.30 8.71 2.28
4 0.0400 308.0 221.8 0.7 5.37 5.62 10.98 1.96 61.00 8.30 2.68

I
5 0.0500 340.0 244.8 0.9 5.91 5.05 10.97 2.17 64.90 8.01 2.96
6 0.0600 375.0 270.0 U 6.51 4.59 1UO 2.42 68.10 7.85 326
7 0.0700 400.0 288.0 1.3 6.93 4.23 11.17 2.64 70.60 7.70 3.47

I
8 0.0800 420.0 302.4 1.5 726 3.96 1122 2.83 72.50 7.59 3.63
9 0.0900 ·439.0 316.1 1.6 7.58 3.67 11.25 3.06 74.50 7.46 3.79

10 0.1000 455.0 327.6 1.8 7.84 3.46 11.30 327 76.00 7.38 3.92
11 02000 516.0 371.5 3.7 8.73 2.88 11.61 4.03 80.00 724 4.36

I 12 0.3000 525.0 378.0 5.5 8.71 3.01 11.72 3.89 79.10 7.36 4.35
13 0.4000 548.0 394.6 7.3 8.92 3.01 11.92 3.96 79.10 7.47 4.46
14 0.5000 550.0 396.0 9.2 8.77 3.12 11.90 3.81 78.30 7.51 4.39

I 15 0.6000 578.0 4162 11.0 9.03 3.24 12.27 3.79 77.50 7.76 4.52
16 0.7000 584.0 420.5 12.8 8.94 3.25 12.19 3.75 77.40 7.72 4.47
17 0.8000 601.0 432.7 14.6 9.01 3.28 1229 3.74 77.20 7.79 4.50

I 18 0.9000 616.0. 443.5 16.5 9.03 3.33 12.36 3.72 76.90 7.84 4.52
19 1.0000 613.0 441.4 18.3 8.79 3.38 12.18 3.60 76.50 7.78 4.40
20 1.1000 632.0 455.0 20.1 8.86 3.36 12.22 3.64 76.70 7.79 4.43

I 21 1.2000 633.0 455.8 22.0 8.67 3.38 12.06 3.56 76.50 7.72 4.34

I
MACTEC, INC.
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Total Normal Stress, kst --
Effective Normal Stress, ksf - --

15 Sample No. 1 2 3

Water Content, 343 30.5 30.5
12.5 Dry Density, pet 83.5 87.6 85.3v-

.j Saturation, 90.2 88.3 83.9c

- 3 Void Ratio 1.0327 0.9385 0.9897.....
Diameter, in. 2.82 2.82 2.82fI) 10

~

ui Height, in. 6.01 6.03 6.12
fI)

~ Water Content, 33.5 29.8 30.6-en 7.5
1ii Dry Density, pcf 88.9· 93.8 92.7

~

~
II) Saturation, 100.0 100.0 100.0roo

Void Ratio 0.9106 0.8112 0.8327'> «II) 5 Diameter, in. 2.77 2.76 2.74Cl
2 Height, in. 5.89 5.89 5.96,-.

1
Strain rate, in.lmin. 0.02 0.02 0.02

2.5 Back Pressure, ksf 2;9 2.9 2.9
i

Cell Pressure, ksf 5.8 8.6 14.4
Fail. Stress, ksf 3.9 4.6 12.30

0 10 20 30 40 Total Pore Pr., ksf 5.2 7.4 9.2
Axial Strain, % Ult. stress, ksf

Total Pore Pr., ksf

Type of Test:
G1 Failure, ksf 4.4 5.9 17.6

CD with Pore Pressures
G3 Failure, ksf 0.5 1.3 5.2

Sample Type: undisturbed Client: TVA

Description: Brown sandy elastic silt
Project: TVA Kingston - Proposed Gypsum Stack

LL=58 PL=34 PI= 24

Specific Gravity: 2.72 Location: NB-47A

Remarks: MH Sample Number: UD-4,5 & 6 (CD) Depth: 18'-27'

Proj. No.: 3043051021 Date:

TRIAXIAL SHEAR TEST·REPORT

Figure MACTEC, INC.

Tested By: '-'A=le=xa=.n=d=er Checked By: .:....:H=am=le=tt:-- _
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",,"-
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Stress Paths: Total-- Effective - - -

Client TVA

Project TVA Kingston - Proposed Gypsum Stack
Location: NB-47A Depth: 18'-27' Sample Number: UD-4, 5 & 6 (CD)
Project No.: 3043051021 Figure I MACTEC! INC.

Tested By: <-,A=le=xa="=d=e,---r Checked By: ,..."H=a'-'-'m'-'.:Ie:::::tt'-- _
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..... MACTEC, INC. ......

Date:
Client: TVA
Project: TVA Kingston - Proposed Gypsum Stack
Project No.: 3043051021
Location: . NB-47A
Depth: 18'-27' Sample Number: UD-4, 5 &6 (CD)
Description: Brovvn sandy elastic silt
Remarks: MH
Type of Sample: undisturbed 'C

Specific GraVity=2.72 LL=?8 PL=34 PI=24
Test Method: COE uniform strain

Specimen Parameter Initial saturated Consolidated Final
Moisture content: Moist soll+tare, gms. 1130.900 1121.520
Moisture content: Dry soll+tare, gms. .842.300 852.460
Moisture content: Tare, gms. 0..000 13.660
Moisture, % 34.3. 38.0 33.5 . 32.1
Moist specimen weight, gms. 1108.5
Diameter, In. 2.82 2.82 2.77
Area, In.2 6.26 6.26 6.01
Height, in. 6.01 6.01 5.89
Net decrease in height, in. 0.00 0.12
Wet Density, pcf 112.2 115.3 118.6
Dry density, pcf 83.5 83.5 88.9 .
Void ratio 1.0327 1.0327 0.9106
Saturation, % 90.2 100.0 . 100.0

Load ring constant = 0.72 lbs. per input unit
Consolidation cell pressure = 40.00 psi (5.76 kst)
Consolidation back pressure = 20.00 psi (2.88 kst)
Consolidation effective confining stress = 2.88 ksf
Strain rate, in./min. = 0.02
Fall. Stress = 3.92 ksfat reading no. 15

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TRIAXIAL COMPRESSION TEST
CU with Pore Pressures

9/1612005
10:50 AM
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I
I Def. Deviator MinorEff. MajorEff. Pore

Dial Load Load Strain Stress Stress Stress 1:3 Press. P Q

I
No. in. Dial Ibs. % ksf ksf ksf Ratio psi ksf ksf

0 0.0000 0.0 0.0 0.0 0.00 2.88 2.88 . 1.00 20.00 2.88 0.00
1 0.0100 78.0 56.2 02 1.34 2.19 3.53 1.61 24.80 2~86 0.67

I
2 0.0200 107.0 77.0 0.3 1.84 2.10 3.94 1.88 25.40 3.02 0.92
3 0.0300 121.0 87.1 0.5 2.08 1.87 3.95 2.11 27.00 2.91 1.04

4 0.0400 131.0 94.3 0.7 2.24 1.67 3.92 2.34. 28.40 2.79 1.12

I
5 0.0500 136.0 97.9 0.8 2.33 1.53 3.85 2.52 . 29.40 2.69 1.16
6 0.0600 143.0 103.0 1.0 2.44 1.37 3.81 2.79 30.50 2.59 1.22

7 0.0750 151.0 108.7 1.3 2.57 120 3.77 3.15 31.70 2.48 1.29

I
8 0.0800 152.0 109.4 1.4 2.59 1.15 3.74 325 32.00 2.45 1.29

9 0.0900 156.0 112.3 1.5 2.65 1.07 3.72 3.49 32.60 2.39 1.33
10 0.1000 159.0 114.5 1.7 2.70 0.98 3.68 3.75 33.20 2.33 1.35

I
11 02000 185.0 133.2 3.4 3.08 0.59 3.67 6.22 35.90 2.13 1.54
12 0.3000 213.0 153.4 5.1 3.49 0.48 3.96 8.34 36.70 2.22 1.74

13 0.4000 222.0 159.8 6.8 3.57 0.45 4.02 9.00 36.90 223 1.79

I
14 0.5000 244.0 175.7 8.5 3·.85 0,48 4.33 9.11 36.70 2.40 1.93

15 0.6000 253.0 182.2 102 3.92 0.52 4.44 8.56 36.40 2.48 1.96
16 0.7000 248.0 178.6 11.9 3.77 0.59 4.36 7.39 35.90 2.48 1.89

I
17 0.8000 252.0. 181.4 13.6 3.76 0.68 4.43 6.55 35.30 2.56 1.88
18 0.9000 245.0 176.4 15.3 3.58 0.73 4.32 5.88 34.90 2.52 1.79
19 1.0000 247.0 177.8 17.0 3.54 0.79 4.33 5.47 34.50 2.56 1.77

I
20 1.1000 212.0 152.6 18.7 2.97 0.88 3.85 4.39 33.90 2.37 1.49
21 12000 205.0 147.6 20.4 2.82 1.02 3.84 3.75 32.90 2.43 1.41

I
I
I
I
I
I
I
I

MACTEC, INC.

I
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I
I Specimen Parameter Initial Saturated Consolidated Final

Moisture content: Moist soll+tare, gms; 1171.700 1145.200

I Moisture content: Dry soll+tare, gms. 898.100 908.160

Moisture content: Tare, gms' 0.000 13.550
Moisture, % 30.5 34.5 29.8 26.5

I Moist specimen weight, gms' 1132.8
Diameter. In. 2.82 2.82 2.76
Area, in.2 6.26 6.26 5.99

I Height, In. 6.03 6.03 5.89
Net decrease in height, in. 0.00 0.13
Wet Density, pcf 114.3 117.8 121.7

I Dry density, pef 87.6 87.6 93.8
Void ratio 0.9385 0.9385 0.8112
Saturation, % 88.3 . 100.0 100.0

I Load ring constant =0.72 Ibs. per input unit
Consolidation cell pressure =60.00 psi (8.64 ksf)

I
Consolidation back pressure =20.00 psi (2.88 kst)

Consolidation effective confining stress = 5.76 ksf
Strain rate, InJmin. = 0.02

I
Fall. Stress =4.61 ksfat reading no. 20

Def. Deviator Minor Eff. MajorEff. Pore
Dial Load Load Strain Stress Stress Stress 1:3 Press. P Q

I
No. in. Dial Ibs. % ksf ksf kat Ratio psi kat kaf

0 0.0000 0.0 0.0 0.0 0.00 5.76 5.76 1.00 20.00 5.76 0.00
1 0.0100 104.0 74.9 0.2 1.80 5.13 6.92 1.35 24.40 6.03 0.90

I
2 0.0200 137.0 98.6 0.3 2.37 4.75 7.12 1.50 27.00 5.93 1.18
3 0.0300 155.0 111.6 0.5 2.67 4.45 7.12 1.60 29.10 5.79 1.34
4 0.0400 167.0 120.2 0.7 2.87 4.16 7.03 1.69 31.10 5.60 1.44

I
5 0.0500 178.0 128.2 0.8 3.06 3.92 6.97 1.78 32.80 5.45 1.53
6 0.0600 187.0 134.6 1.0 3.21 3.61 6.82 1.89 34.90 5.22 1.60
7 0.0700 196.0 141.1 1.2 3.35 3.37 6.72 2.00 36.60 5.05 1.68

I
8 0.0800 203.0 146.2 1.4 3.47 3.15 6.62 2.10 38.10 4.89 1.73
9 0.0900 208.0 149.8 1.5 3.55 2.97 6.51 2.20 39.40 4.74 1.77

10 0.1000 212.0 152.6 1.7 3.61 2.81 6.42 2.29 40.50 4.61 1.81.

I
11 0.2000 236.0 169.9 3.4 3.95 1.70 5.65 3.32 48.20 3.67 1.97
12 0.3000 262.0 188.6 5.1 4.31 1.31 5.62 4.29 50.90 3.46 2.15
13 0.4000 273.0 196.6 6.8 4.41 1.22 5.63 4.60 51.50 3.43 2.20

I
14 0.5000 280.0 201.6 8.5 4.44 1.27 5.71 4.50 51.20 3.49 2.22
15 0.6000 293.0 211.0 10.2 4.56 1.27 5.83 4.60 51.20 3.55· 2.28
16 0.7000 293.0 211.0 11.9 4.47 1.25 5.73 4.57 5130 3.49 2.24

I
17 0.8000 304.0 218.9 13.6 4.55 1.27 5.82 4.59 51.20 3.54 2.28
18 0.9000 309.0 222.5 153 4.54 1.32 5.86 4.42 50.80 3.59 2.27
19 1.0000 314.0 226.1 17.0 4.52 1.34 5.86 4.37 50.70 3.60 2.26
20 1.1000 327.0 235.4 18.7 4.61 1.28 5.89 4.60 51.10 3.59 2.30

I 21 1.2000 325.0 234.0 20.4 4.48 1.22 5.71 4.66 51.50 3.47 2.24

I
I

MACTEC; INC.
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I
I Specimen Parameter Initial Saturated Consolidated Final

Moisture content: Moist soil+tare, gms. 1095.500 658.130

I Moisture content: Dry soil+tBre, gms. 839.200 494.670

Moisture content: Tare, gms. 0.000 13.340

Moisture, % 30.5 36.4 30.6 ·34.0

I Moist specimen weight; gms. 1116.1
Diameter, in. 2.82 2.82 2.74

Area, in.2 6.23 6.23 5.90

I
Height, in. 6.12 6.12 5.96

Net decrease in height, in. 0.00 0.16

Wet Density, pef 111,4 116,4 121.0

I
Dry density, pet 85.3 85.3 92.7

Void ratio 0.9897 0.9897 0.8327

Saturation, % 83.9 100.0 100.0

I Load ring constant = 0.72 Ibs. per input unit
Consolidation cell pressure =100.00 psi (14.40 ksf)

I
Consolldati?n back pressure =20.00 psi (2.88 ksf)
Consolidation effective confining stress =11.52 ksf
Strain rate, inJmln. '" 0.02

I
Fall. Stress =12.35 ksf at reading no. 13

·Oef. Deviator MlnorEff. MajorEff. Pore
Dial Load L.oad Strain Stress Stress Stress 1:3 Press. P Q

I
No. In. Dial Ibs. % ksf ksf ksf Ratio psi ksf ksf

0 0.0000 0.0 0.0 0.0 0.00 11.52 11.52 1.00 20.00 11.52 0.00

1 0.0100 71.0 51.1 0.2 1.25 11.35 12.59 1.11 2120 11.97 0.62

I
2 0.0200 131.0 94.3 0.3 2.29 11.25 13.54 1.20 21.90 12.39 1.15

3 0.0300 262.0 188.6 0.5 4.58 10.92 15.50 1.42 2420 1321 2.29
4 0.0400 337.0 242.6 0.7 5.88 10.58 16.47 1.56 26~50 13.53 2.94

I
5 0.0500 399.0 287.3 0.8 6.95 10.25 17.21 1.68 28.80 13.73 3.48

6 0.0600 446.0 321.1 1.0 7.76 9.86 17.62 1.79 31.50 13.74 3.88

7 0.0700 487.0 350.6 1.2 8.46 9.52 17.98 1.89 33.90 13.75 4.23

I
8 0.0800 519.0 373.7 1.3 9.00 920 18.20 1.98 36.10 13.70 4.50

9 0.0900 549.0 395.3 1.5 9.50 8.88 18.39 2.07 38.30 13.64 4.75

10 0.1000 574.0 413.3 1.7 9.92 8.58 18.50 2.16 40.40 13.54 4.96

I
11 0.2000 706.0 508.3 3.4 11.99 6.68 18.67 2.79 53.60 12.68 6.00

12 0.3000 735.0 529.2 5.0 12.27 5.73 18.00 3.14 60.20 11.87 6.13

13 0.4000 753.0 542.2 6.7 12.35 5.24 17.59 3.36 63.60 11.42 6.17

I
14 0.5000 764.0 550.1 8.4 12.30 4.95 17.26 3.48 65.60 11.10 6.15

15 0.6000 758.0 545.8 10.1 11.98 4.78 16.76 3.51 66.80 10.77 5.99

16 0.7000 765.0 550.8 11.7 11.87 4.69 16.56 3.53 . 67.40 10.63 5.93

17 0.8000 752.0 541.4 13.4 11.44 4.69 16.14 3.44 67.40 10.42 5.72

I 18 0.9000 750.0 540.0 15.1 11.19 4.71 15.90 3.38 67.30 10.30 5.60

19 1.0000 752.0 541.4 16.8 11.00 4.74 15.74 3.32 67.10 10.24 5.50

20 1.1000 748.0 538.6 18.5 10.72 4.72 15.44 3.27 67.20 10.08 5.36

I 21 1.2000 760.0 547.2 20.1 10.67 4.74 15.41 3.25 67.10 10.07 5.33

I
MACTEC, INC.

I
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I
I CONSOLIDATED UNDRAINED TRIAXIAL TEST

I
I
I
I
I
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'iii
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20

1./ I
User Spec. -'

I ./ I
c' = 0 psi I ",' I

cp' = 38.5 I ) ./ I I

tan ¢' = 0.80 I ./ I I I
-' I I

- - - - - - - - - - - -1- - _,L - - - - - - - - -+ - - - - - - - - - -' - -
[ I / I I I
I 1""./ I I I
I "'( I I I
I ".. I I I I
I ".../ I I I I

. . I ",/ I I I . I
- - - - - -1- ~ - .- - - - - - - --t - - - - - -1- - - - - - T - - - - -

I I I I
I I I I
I [ I I
I I I I
I I I I

Symbol 0 6.

I I I
Sample No. UD-1 UD-1

70
I Test No. 13774.1 13774.2

I I I
I I I Depth 20-22 Ft. 20:...22 ft

60--_-L---t---l_-- I-- Diameter, in 2.84 2.821
I I I Height, in 5.57 5.57
I I I

___ L __ +- __ J. ___ 0 Water Content, % 43.8 40.8
SO- l-- ~

I I I E Dry Density. pcf 77.03 79.62
'iii
0- I I I."A, Saturation, % 98.9 97.9
vi r;:r-:--- Void Ratio 1.21 1.14f3 40- I--

~ "-
Water Content, % 4.3.7 39.5

0

0:: I I 111'\
Q) Dry Density, pcf 77.67 81.88.c

~ 30- --1- I I . - I-- V)

Q) Saturation.., % 100.0 100.0

C5

vr~--J---
....
0 Void Ratio 1.19 1.08

Cl Qj

20-
m

Bock Press., psi 41.99 58-
I I I Ver. Eff.. Cons. Stress, psi 20 40
I I I Shear Strength, psi 15.17 21.71

10 --, '- - - r- - - r - - + - - -I-
Strain at Failure,. % 15.6 16.1·

I I I
J [ I Strain Rate, %/min 0.022 0.022

0 I I B-Value 0.95 0.95
I I

1
1

50 5 10 20 Estimated Specific. Gravity 2.72 2.72
VERTICAL STRAIN, % Liquid Limit .79 79

Plastic Limit 40 40

Project: TVA Kingston Gypsym Stock r-J r-J r-J ~
Location: NB-47ba I I I I I I I I

GeoTesting Project No.: GTX G0959 I I I I I J I I

Boring No.: NB:-47BA
I I I I I I i I

eXIH6SS
I I I I I I I I

1he groundwork forS~ Sample Type: Shelby Tube ~ ~ --~ ---
Description:

Remarks:

I
I
I
I
I
I
I
I
I
I
I

o 20 40 60
p', psi

80 100 120

I
Thu. 02-FEB-2006 15:08:21

Phose calculations based on start and end of test.

.. Saturation is set to 100% for phase calculations.
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- -1- - - 1- - - t- - - "I - -

I I 1 I
I I I I
I I 1 I
I I I I
I 1 I 1

User Spec.

c' - 0 psi

¢' = 38.5

ton rf>' = 0.80

o

o

I
I

1 "/
I /1 I
I / I 1 I

/ 1 1
- - - - - - - - - - - -1- - - -L - - - - - - - - -+ - - - - - - - - - - - -

1 I" 1 I I
1 ] '" / I 1 1
I -1 I I I
I /" 1 I 1 I
I / I 1 I .1
I / I I 1 I

- - - - - -1- J_ - - - - - - '- -t - - - - - - - - - - - - t- '- - - --
I

I I I I

I ..\ 1 I I
I I 1 I

I \\ I I 1
I I I I

O-JL-r-.-r+-r+.,.,....,.--j---,-,---.-".,-+-.f-r-r--,-,---.-r+r-r-rt..,.-,-...,.....-,--,rr-r-.-r-r-T-r-T'T..,-,---,-,r+"T-r-..,.-,-..,-,---rl-

O+-.--I---,-...,---,--I----...--r-----r--I-

40

CONSOLIDATED UNDRAINED TRIAXIAL TEST

20

60 +-~--L-----'_-I-----l_-l--l._-I----'-_-I-

'1ij
Co 40
vi
UJ
W

~
a:

~
(5 20
Cl

Sample No. Test No. Depth Tested By Test Dote Checked By Check Date Test File

(!) UD-1 13n4.1 20-22 Ft. JW 12/17/05 HJ 13774.10_2054.dot

6, UD-1 13774.2 20-22 ft JW 12/17/05 HJ 13774.20 ..;.1057.dat

GeaTesting Project: TVA Kingston Gypsym Stqdlocotion: NB-47ba IProject No.: GTX G0959

express Boring No.: NB-47BA Sample Type: Shelby Tube 1
the groundwork for sua:ess Description:

Remarks:

I
I

I

I

I
I
I
I
I
I

I
I
I
I
I
I

I
I

I Thu, 02-FEB-2006 15:08:21

TVA-00022838



I
I CONSOLIDATED UNDRAINED TRIAXIAL TEST

Max. Shear

c = 6.2 psi

I,
I

¢ = 15.4 I I I

tan ¢ = 0.28 , I I I

- - - - - - - - - - - -1- - - -'- - !... - - - - - -I - - - - - ;.-'- - - - - -
I I I , I
I I I I I.--
I I I I __ I
I I 1 __ -r I
I I I __, I

I 1..... I I
- - - - - -1- - - - - - I" -_~;?' - - --r - - - - - - - - - - - r - - - - -

I - -//. r "'-"'-\: I'
1- ~,"'- I I \ I

----,// l' I '1 II- 1/ f Ir1
I I I

O+r-r"'T""lrrT"T---,r'f-..--r---'rT"'T""l-r'f-r"'T""lrrrl-.-~-rl--,-r-r"'T""lrr-rr-r1r'-rT"T-.-r-rT"T--,-t-r..,...,-rT"T-,-rr+-

40

20

I

I
I

I
I

Symbol (1) A

I I I
Sample No. UD-l UD-l

70
I Test No. 13774.1 13774.2

I I I
I I I Depth 20-22 Ft. 20-22 ft

60-f---l..---t-----l--- f- Diameter, in 2.84 2.821
I I 1 Height, in 5.57 5.57
I I I

43.8"0 Water Content, % 40.8
50-

___ L __ .J.. __ -l ___
f- :;:;

I I I E Dry Density, pcf 77.03 79.62
'00
0- I I I..A., Saturation, % 98.9 97.9
(fl V:t+-:--- Void Ratio 1.21 1.14t3 40- f-
a:: Water Content,% 43.7 39.5l- I..(fl 0

a:: I I '",
(J) Dry Density, pcf 77.67 81.88.r::

~ 30- --,- I I -,- (fl

CD Saturation*, % 100.0 100.0

~

vr~--J---
I..
0 Void Ratio 1.19 1.08-0 (J)

[D
Back Press., psi 41.99 5820- -

I I I Ver. Eft. Cons. stress, psi 20 40

I I I Shear Strength, psi 15.17 21.71
10- f- - - I-'- - - r - - -I- - - --

Strain at Failure, % 15.6 16.1
I J I
I I I Strain Rate, %/min 0.022 0.022

0 I I B-Value 0.95 0.95
I I I

0 5 10 15 20 Estimated Specific Gravity 2.72 2.72
VERTICAL STRAIN. % Liquid Limit 79 79

Plastic Limit 40 40

Project: TVA Kingston Gypsym Stack r-J r-J r-J r--l
Location: NB-47bo I I I , I I , I

GaoTesting Project No.: GTX G0959 r I I I I I .1 I

Boring No.: NB-478A
I , I 1 I I I Iexpress
I I I I I I I I

ihe groundwork for success Sample Type: Shelby Tube ~ ~ ~ ~~

Description:

Remarks:

I
I
I
I
I
I
I
I
I
I
I

a 20 40 60
p, psi

80 100 120

Thu. 02-FEB-2006 15:07:49

I
Phose calculations based on start and end of test.

* Saturation is set to 100% far phase calculations.

TVA-00022839



CONSOLIDATED UNDRAINED TRIAXIAL TEST

5 10 15 20 25
VERTICAL STRAIN, %

1

I
I,

I I 1

- - .!.-. ~ - -J. - - -! - - -1- - -
I . 1 I 1

I 1 ' I
I , ' J
, 1 1 1
1 I I I

I . 1 I----r-----
. 1

1 1
1 I
I t
I I
j 1

o

30 -t--'---I----'--+----'--'----'-+----'--+_

'iii
0. 20
W
0::
:J
Ul
Ul
W
a:::
0..
Ul
Ul
W
~ 10
w

5 10 15 20 25
VERTICAL STRAIN, %

1

I
1,

I I I

--...J.---!---I---
I I 1
, 1 I

I I
I 1

I I I
1 1 I I

--'---r--r-""':'i--
1 I 1 I
1 1 I I

I I 1 I
I 1 1 1
I 1 1 1

o
O-+--,----t--,-,----r-+--,---r---r-+_

60 -+-_'---1----''---+----'_...1----'-_+----'-_-1-

I
I

I
I

I
I

I
I

Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File

0 UD-1 13774.1 20-22 Ft. JW 12/17/05 HJ 13774.10_2054.dat

6. UD-1 13774.2 20-22 ft JW 12/17/05 HJ 13774.20 _1057.dat

GeoTesting Project: TVA Kingston Gypsym St cUocation: NB-47bo IProject No.: GTX G0959

express Boring No.: NB-47BA Sample Type: Shelby Tube I
tire groundwork for SlJO:l3;;$ Description:

Remarks:

1201008060
p, psi

4020

'.-- -; ...
..... -I /

. -- . /..- ,
1/

Max. Shear

o

I,
c = 6.2 psi I

if> = 15.4 1 I I

tan ¢ = 0.28 [ I 1 I

- - - - - - - - - - - -1- - - - - - !.-. - - - - - -f - - - - - _1- _
I 1 I 1 I;..

I 1 I I .!.. -- -
1 I I __ 1

1 I -- 1I __ ..... 4' 1
I I __ 1 ,.

1 1
- - - - - -1- - - - - - - - -...",- - - "i - - ---"- - - - - - - - - r - - - - -

I -' -- -:./ I "I 1
/ " 1

1/"-, 1 \ I 1
i ' \1 1

i 1 \ I } I

. \ I 1\ I
O-t-r-r,--,.-r-r-r-,.-h-.-rr.,.,.-,-r-'f--r-r..--.-.-i--r-,..-,-I-r-TT..,-,-,-.......,."-r-r-r--r-r..--.-.-r+,..-r-rr...,...,-,r+-

40

20

'iii
0.

cr-

I
I
I
I
I
I
I Thu. 02-FEB-2006 15:07:49

I
I
I
I

TVA-00022840



I
I
I
I
I
I
I

CONSOLIDATED UNDRAINED TRIAXIAL TEST

Max. Obliquity

c' = 1.78 psi

rp'= 32.8

ton rp' = 0.64

40

'iii
0.

a

20

80 100 120

(I) A EJ

UD-3 UD-3 UD-l

13767.4 13767.3 13768.1

40-42 Ft. 40"'"42 ft 40-42 ft

2.846 2.83 2.848

5.57 5.57 5.57

26.2 26.2 29.6

98.67 100.1 95.95

97.9 101.0 103.4

0.735 0.71 0.785

24.5 21.8 23.3

102.4 107.2 104.4

100.0 100.0 100.0

0.672 0.597 0.64

61.99 54 58

30 89.99 60

19.08 33.35 27.32

11.8 9,46 16.1

0.022 0.022 0.022

0.95 0.95 0.95

2.74 2.74 2.74

51 51 54

24 24 24

r----l r--l r----l r--l
I I I I I I I 1
j I I I I I I I
I I I I I I I I

I I I I I I I I--- ~- --- ~

Dry Density, pcf.

Bock Press., psi

Symbol

Sample No.

60
p', psi

Depth

Diameter, in

Test No.

Height, in

Void Ratio

Saturation, %

Snear Strength, psi

Ver. Eff. Cons. Stress, psi

Strain Rate. %/min

Strain at Failure, %

Plastic Limit

B-Value

tl.l Saturation",. %
L.f----------+-----'----t----t----+------t'* Void Ratio

CD

Measured Specific Gravity

Liquid limit

L. Water Content. %
o
(J) Dry Density, pcf
6if-~-----=~----+----j----+---+----.-j

c Water Content, %
:;Jf-----------t-----.t----t-----t----j
E

40

40

20o

o

Remarks:

Location: NB-73

Project: TVA Kingston Gypsym Stock

70 -r-----'--+_'-l--t'-..L.--+-'-l-__+_
I

I
I I I

60 - - - .L - - -t '- - -l - _ - l-

so_ • -~- l_.. 1_-_.
~ 4O~ ri--~--~---~
tn 1/ I I I
0:: / I I I
g30- --r--,--T----
~ I I J

Cl I I I
20 - - - T - - I" - - -j - - -l-

I I I
I I I

10- c.. - - I- - - r - - -+ - - --
I I I
I I I

o -+-""7""T--f--'-.-+--r---j,--.-----+-
/0 2~ 3

1

0
VERTICAL STRAIN, %

GeoTesting t-P_r_oj_e_ct_No_.-,-:,_GTX__G_09-:-:5:-9 ~ __1

express. Boring No.: NB-73W&

Il1egroundworkforSl1ro9SS Somple Type: Shelby Tube

Description:I

I
I

I

I

I

I

I

I

I
II

I
Phase calculations based on start and end of test.

Thu. 02-FEB-2006 15:21:12
'" Saturation is set to 100% for phose calculations.

TVA-00022841



25

120

2010 15
VERTICAL STRAIN, %

100

5

80

!
I
I

I I
I I

~ --' - - -1- --
I
I
I
1

I I
I 1 II

- -1- - - 1- - - t- - - "I - -
I I

o
0+----,--1-----.-r---.-,......-t--r----;--,--_+_

60
p', psi

I
I

I.
I

4020

I
I
I
I

I I I I

- - .!.- - - ..J. - - j - - -1- - -
I I I I
1 I I I
I I I I
I I I

I
I---t------

I I I

a

CONSOLIDATED UNDRAINED TRIAXIAL TEST

150 -j-----.J'---'------.J'---f-----I_....J....--L_+---L_+_

0
0 5 10 15 20 25

VERTICAL STRAIN, %

60

Max. Obliquity

c' = 1.78 psi

¢' = 32.8

ton ¢' = 0.64

40

/'

'00 ./
0- /.

<:T

20

1 100
vi
Vl
W

~
ct:

~w 50
o

Somple No. Test No. Depth Tested By Test Date Checked By Check Date Test File

C) UD-3 13767.4 40-42 Ft. HJ 12/6/05 JW 13767.4_2054.dot

f:, UD-3 13767.3 40-42 ft JW 12/3/05 HJ 13767.3_ 1062.dot

~ UD-1 13768.1 40-42 ft JW 12/7/05 HJ 13768.1 _ 1062.dat

CleaTesting Project: TVA Kingston Gypsym StqtUccotion: NB-73 IProject No.: GTX G0959

express Boring No.: NB-73W& Sample Type: Shelby Tube I
the gl'OUl'ldwork for SUtXl!lSS Description;

Remarks:

Thu. 02-FEB-2D06 15:21:12

I

I
I

I
I
I
I
I
I

I

I
I
I

I
I

I
I
I
I

TVA-00022842



Max. Shear

I
I
I
I
I
I
I

100

50

CONSOLIDATED UNDRAINED TRIAXIAL TEST

I
I

c = 9.34 psi I

¢ = 11.9 I 1 I

tan ¢ = 0.211 1 1 1

- - - - - - - - - - - -1- - - - - - ~ - - - - - -+ - - - - - _1- _
I I I I I
I I I I I
1 I I I I
I I I I I
I I I I ......l-"""-
I I I 1...-................. 1

- - - - - -1- - - - - - - - - - - - -t - - - -.;--=- - - - - - - r - - - - -
I I .\.............. 1 I

1 ....... 1
1 -1-. I I I

I / '" I I I
\1 1 I

I 1

Symbal (') 6- [:::J

I I , Sample No. UD-3 UD-3 UD-1
70

I Test No. 13767.4 13767.3 13758.1
I 1

1 I I Depth 40-42 Ft. 40-42 ft 40-42 ft

60 - -_.L_--t---1_-- I- Diameter, in 2.846 2.83 2.848
1 I I Height. in 5.57 5.57 5.57
I I I

'0 Water Content. % 26.2 26.2 29.6
50- f--

___ .\-. __ ..1 ___ :p
l- E 98.67 100.1 95.95

';;; I I 1 Dry Density, pcf
.0. I I I Saturatian. % 97.9 101.0 103.4

,cii
--k-~---:--- Void Ratio 0.735 0.71 0.785Vl 40- I-W

~ (( I I I ... Water Content, % 24.5 21.8 23.3
0

0:: 1 I I
(l) Dry Density. pcf 102.4 107.2 104.4.t:0 30- --'--'I-- T ---- Vl

~
~

Saturation*. % 100:0 100.0 100.0
:> I Iw 1 0 Veid Ratio 0.672 0.597 0.64
Cl I I I v

[II
Bock Press., psi .61.99 54 5820- - - " - - 1 - - --j - - ...,.-

I I I Ver. Eff. Cens. Stress. psi 3D 89.99 60
I

I
1 Shear Strength. psi 19.08 33.35 27.32

10- - - - I- - - I - - + - - -I-
Strein at Failure, % 11.8 9.46 16.1I I I

I I I Strain Rate. %/min 0.022 0.022 0.022

0 r I B-Value 0.95 0.95 0.95
I I .

3
1

0'0 10 20 40 Measured Specific Gravity 2.74 2.74 2.74
VERTICAL STRAIN. % Liquid Limit 51 51 54

Plastic Limit 24 24 24

Project: TVA Kingston Gypsym Stack r--J r--J r--l r--l
Location: NB-73 I I 1 I I I I I

8eoTesting Project No.: GTX G0959 1 1 1 1 I 1 I I

Boring No.: N~-73 ~&
I I I I 1 I I I

$xpreliq.
I I I 1 I I I I

1he gl'ClUfldwork for W<:c.eSS Sample Type: Shelby Tube ~ ~-~ ~~ ~

Description:

Remarks:

Phase calculations based on start end end of test.

* Saturation is set to 100% for phose calculations.

I
I
I
I
I
I
I
I
I
I
I
I

o

Thu. 02-FEB-2006 15:21:40

50 100 150

P. psi

200 250 300

TVA-00022843



25

300

20

250

10 15
VERTICAL STRAIN. %

5

200

I,
I

I I
1 I

- - - - -1- --
. I
,
I
I

1

I I 1 I
- -1- - - - - - r - - - - -

I I
I,

o

'iii
a. 40
W
fl:
=:>
UJ
UJ
w
fl:
Q.

UJ
Ul
W
~ 20
w

150
p. psi

2520

100

CONSOLIDATED UNDRAINED TRIAXIAL TEST

50

10 15
VERTICAL STRAIN, %

5

Max. l:jhear

1

I
I
I

I 1 1 I

- - ~ - - ..j. - - -' - - -I - - -
I I I 1
I I 1 ,

I I I I
I I I I

I I
I---r-----

I 1 I

o

o

O-t='---r-+--,--r--.---t--,...---;--,-----+-

I

I
c = 9.34 psi 1

r/J = 11.9 1 I I

tan ¢ = 0.21 I I I 1

- - - - - - - - - - -' -1- - - - - - !..- - - - - - ..j. - - - - - -'- - - - - -
I I 1 I I

I I I I '
I I 1 I 1

I I I I 1
I .1 I I _1_·--
I I I ~ __ - I

- - - - - -1- - - - ~ -,- - - - - -j - -_-.----..-.1- - - - - - r - - - --
I I __ -- + -- I I
I _.1,---. I I I
I 7~"" 1 I I

/ \1 1 I

\ \ I 1
O-+-rr-.,..,....,...-j~r.-r-+-r......-r'r-r-r+,.-,-"t-r--,-',r-r-;-r-..,..,.-r-lf'-r-TT.....,--,-T"T.....,--,-;-r-..,..,.-,-,r-rr+..,..,.--r-rr--r....,r+-

50

150 -+----''-----1.---'-+---'---'----'-+---'---1-

100

'iii
a. 100
vi
Vlw
fl:
I
UJ

cr:
8«.
~ 50
o

Sample No. Test No. Depth . Tested By Test Date Checked By Check Date TE!st File

(') UD-3 13767.4 40-42 Ft. HJ 12/6/05 JW 13767.4_2054.dat

6 UD-3 13767.3 40-42 ft JW 12/3/05 HJ 13767.3_ 1062.dat :

[!J UD-1 13768.1 40-42 ft JW 12/7/05 HJ 13768.1_ 1062.dat

GeoTesting Project: TVA Kingston Gypsym St~d.Iocation: NB-73 IProject No.: GTX G0959

express Boring No.: NB-73 W& Sample Type: Shelby Tube I
the grovndw.Qrk for StlCOSSll Description:

Remarks:

I
I
I
I
I
I
I Thu, 02-FEB-2006 15:21:40

I

I
I
I
I
I
I
I
I
I
I
I

TVA-00022844



I
I CONSOLIDATED UNDRAINED TRIAXIAL TEST

Symbol (') A [!J

I I 1
Sample No. Bog Bog Bog

70 I Test No. 13925.1 13925.2 13925.3 .
I I
r I Depth 5-15 ft 5-15ft 5-15 ft

60-I--_.L --t--...J--- - Diameter, in 2.87 2.87 2.87

I I Height, in 6 6 6
I I I

___ L __ +. __ l ___ ] Water Content, % 23.1 22.7 23.2
50.,.. -,

I I :E Dry Density, pcf 95.94 95.96 95.56
'00
0.. I I I Saturation, % 84.6 83.1 84.2
en __ .!- __ J. __ ...! ___

Void Ratio 0.724 0.724 0.731~ 40- -
g: I I I---A-

Water Content, % 25.9 25.4 23.3
III

~--"
....
0

oc II) Dry Density, pcf 98.12 98.9 102.2.c8 30-' - III
«

~
II) Soturation*, % 100.0 100.0 100.0

(S ....
~ Void Ratio 0.686 0.673 0.6180 I I I II)

rn
BOCK Press., psi 89.98 90 60.0120- --t---,---j--- l-

I I I Ver. Eff. Cons. Stress, psi 20.01 40 79.98
I I I Shear Strength, psi

"

14.59 18.18 34.4
10 - - - I- - - r - - -I- - - -I-

Strain at Failure, % 19.5 18.3 18.5I I I
I I I Strain Rate, %/min 0.022 0.022 0.022

0 I r B-Value 0.95 0.95 0.95. r I I
0 5 10 15 20 Measured Specific Gravity 2.65 2.65 2.65

VERTICAL STRAIN, %
Liquid Limit 48 48 48

Plastic Limit 28 28 28

Project: TVA Kingston Gypsym Stock r---l r----, r--l r----,
Location: NB-76 I I I I I I I I

GeoTuting Project No.: GTX G0959 1 I I I I I I I

Boring No.: NB-76
I I 1 I I I I Iexpress
I I I I I I I I

ftte groundwork for success Sample Type: Remolded -- --- ~ --
Description: Reddish Brown Sandy Silt

Remarks: Remolded to 95% of Standard Proctor max. dry density and +2% opt.

1201008060
p', psi

4020

/'

"

Max. Shear

c' = 0.852 psi

¢' = 33;6

ton cp' = 0.66

I /" 1

/( I
" I I

I I ,,/ I I
I 1./ I I

____________1 1:. " ...j. 1 _

I l/''' I I '
I I" I 1
I I ~ '- , I

I ~. I
I hi ,",,- I
I" I '\. I------:-~ ;-~--t-~ ---~---- -:~-\ --~-----

1""- I I \ I
\ I I I

I I I
I I I

o

40

20 .

I
I
I

I
I

I
I
I

I
I

I
I

I
I

I
I

Phose calculations based on start of test.

I
Tue, 24-JAN-2006 10:47:29

* Saturation is set to 100% for phose calculations.

TVA-00022845



I
I CONSOLIDATED UNDRAINED TRIAXIAL TEST

255 10 15 20
VERTICAL STRAIN, %

I I
I f
I 1
I· 1

I I I

- .!.. - - ...j. - - - - - -1- - -
I , I I

I I I I
I I
I I
I

o

. I I I I
0- - -1- --, - - t- - - I" - -

I I I I
I 1 I I

I I I 1
I I I I
, I I I

100 +--''---I---'--t---'--I---'--+---I.-+

- 50 -+---,,---+--r--r--,.-,-+--,-----t--,----!-

'iii
0.. 50
w
~

::>
(/)
(/)
w
~
ll.

VJ
(/)
W
()
x
w

255 10 15 20
VERTICAL STRAIN, .%

I 1 I,
__ .!.. __ ...j. __ J 1_ - -

I ,I 1
I 'I

I

I

I I 1 I
- - -1- - - ,- - - t- - - I" - -

I I I 1
I I I
I I 1
I I I
I I I

o

100 -t--'---l---'-'----+---l._-J-..---l.----'+---.l._+_

-50 -+--,---+--,.--,...-.;---I--,.-..-,..--,----!-

'ffi
0.. 50

(/)
VJ
W

~
0::
o
~
.~ a

o

I

I

I
I

I

I

Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File

0 Bag 13925.1 5-15 ft HJ 1/21/06 JW 13925.10_2D54.dat

f!:, Bag 13925.2 5-15 ft Jw 1/21/06 HJ 13925.20_1062.dat

t!J Bag 13925.3 5-15 ft JW 1/19/05 HJ 13925.30_1057.dot

a_Testing Project: TVA Kingston Gypsym St dIocotion: NB-76 IProject No.: GTX G0959

express Boring No.: NB-76 Sample Type: Remolded I
the grovndworl< for suo:etll; Description: Reddish Brown Sandy Silt

Remarks: Remolded to 95% of Standard Pi:octor max. dry density and +2% opt.

1201008060
p', psi

4020

Max. Shear

c' = 0.85~ psi

rp' = 33.6

tan ¢' ,;, 0.56

I / -' I
/' I

/" I ,
/' 1

I // I I
1 I / I I

J-. /' I
- - - - - - - - - - - -1- - - - - -'- _ - - - - -l - - - - - - - - - - - -

I I -' I I I

I I I'
I 1 I I
I '~I

-- - - - -:- - 7<C~~ ~ - - - - - ~ - - - - -:-~ - - ~ - - - --

I I I
I I I
I I I
I I I
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I Tue, 24-JAN-2006 10:47:29
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I
I CONSOLIDATED UNDRAINED TRIAXIAL TEST

Symbol C) 6. ~

f I I
Sample No. Bag Bag Bog

70 I Test No. 13925.1 13925.2 13925.3
I I
I I Depth 5-15ft 5-15 ft 5-'-15 ft

60-'-
+- __ .1.. --t-_..J--- I- Diameter, in 2.87 2.87 2.87

[ J Height, in 6 6 6
I I 1

'0 Water Content, % 23.1 22.7 23.2
50- __ -'I___ .j... __ ~---

I- :;:::;

I 1 I E Dry Density, pcf 95.94 95.96 95.56
'iii
0- I I I Saturation, % 84.6 83.1 84.2
vi __ .!.- __ ...L __ ...i ___

Void Ratio 0.724 0.724 . 0.731I/) 40- I-w I. I .'..--A-c::
Water Content, % 25.9 25.4 23.3l-

I/)

~~
L.
0

c:: - ~ - - T- - ~ - --a

Q) Dry Density, pcf 98.12 98.9 102.2.r:;
~ 30-: l- I/)

« Q) Saturation.. , % 100.0 100.0 100.0
~

~-J---
L.

.E Void Ratio 0.686 0.673 0.618Cl Q)

m
Back Press., psi 89.98 90 60.0120- l-

I 1 I Ver. Eff. Cons. Stress, psi 20.01 40 79.98
1 I 1 Shear Strength, psi 14.59 18.18 34.4

10- --~--T---I---I-
Strain at Failure, % 19.5 18.3 18.5 -

J 1 I
1 1 I Stroin Rate, %/min 0.022 0.022 0.022

0 I I B-Value 0.95 0.95 0.95
J J I

a 5 10 15 20 Measured Specific Gravity 2.65 2.65 2.65
VERTICAL STRAIN, %

Liquid Limit 48 48 48

Plo!itic Limit 28 28 28

Project: TVA Kingston Gypsym Stock
..

r---l r--J r---l r--J
Location: NB-76 I I I I I I I I

GeoTuting Project No.: GTX G0959 I I I I I I I 1

I I I , I I 1 Iexpress Baring No.: NB-76
I J I 1 I I I I

ihe groundwork for success Sample Type: Remolded ~--
~

~--
~

Description: Reddish Brown Sandy Silt

Remarks: Remolded to 95% of Standard Proctor max. dry density and +2% opt.

300250200150
p, psi

10050

Max. Shear

c = 4.91 psi

¢= 14.8

tan ¢ = 0.26

I
I
I

I I I
I I , I

- - - - - - - - - - - -1- - - - ._ - !- - _. - - - -I - - - - - _1- _ ~ _
I . I [ ,I·

1 I I 1 1
I I I 1 I /
1 I I , !~ .-
J I I I 1
1 I I ~_ -I I

- - - - - -1- - -.- -' - - _ ..- - - - "i - -",.........- - - - - - - - - T - - -'- - -
1 ._ ..- I

I I -- -- I I 1
I .- I I
I _ __/»1 '''" ,I 1

/ '\. ,
/ \ I , I

I I I

a

50

100

I

I
I

I

I

I

I

I
I

I

I
I

I
I

I

Phase calculations based on start of test.

I
Tue, 24-JAN-2006 10:47:02

.. Saturation is set to 100% for phase calculations.
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I
I CONSOLIDATED UNDRAINED TRIAXIAL TEST

100 -r--I------..l---l--+----'_-'----'_-+---'-_+_

25

I
I
1

1

, I I

- .!.. - - ..j. - - - - - -1- - -
I I I I
I I I I

'I
I I
I

5 10 15 20
VERTICAL STRAIN, %

I 'I II
- -1- - - 1- - - r - - "I - -

I I I I
I , I I

I I I I
I 1 I ,
I I I ,

o

100 -!----'_-l-.-..L_f--'----l_-"---+_.J.:......_+_

'iii
Q. 50

LJ
n:
::J
(I)
(I)
w
a:
a..
(I)
(I)
w
~ 0
w

255 10 15 20
VERTICAL STRAIN. %

I I 1 I.
_ ~ __ ..j. __ J -"- _1_ --

I 1 I 1
I I I

1

1 I 1
I I I I.

- - -1- - - - - - t- - - - - -
I I , I

I I
I I I 1
1 I I I
, I I I

I I ' I

o

I
I
I
I
I
I

300250150

p. psi
10050

Max. Shear

c = 4.91 psi

rp = 14.8

tan rp = 0.26

I
I
I

I 1 I

I I I '

- - - - - - - - - - - -1- - ....; - - - !... - - - - - ...j. - - - - - -'- - - - - -
I I· I I I
, I I I 1
I I I I I

I I ' I __ 1.- --
I I I I I
I I I _ ...... , I

- - - - - -1- - - - - - - - - - .,.. - -j - ."..--- - - - - - - - - r - - - - -
I ...,""" I

, I _ ....... I I' 1

I ~~ II I I
I _ " I I

___/~~ \, [ I

\' I I

o
o -r--r-T.---t<-r-TO--j'-,r+.,...-rl-fo-.-TO-r-rr...,.-r-rrrl-r-r-r".,....,--r-TO-r:,~..,....,..,-.-,.,.."T"lr+-,.,..-r-rr-rT..-rl

200

100

'iii
Q.

0-

50

Somple No. Test No. Depth Tested By Test Dote Checked By Check Dote Test File

(') 6ag 13925.1 5-15 ft HJ 1/21/06 JW 13925.1 a_2054.dat

f:;. Bog 13925.2 5-15 ft JW 1/21/06 HJ 13925.20_ 1062.dat

[!J Bag 13925.3 5-15 ft JW , 1/19/05 HJ 13925.3a_1057.dat

G_Testing Project: TVA Kingston Gypsym Stqdlocation: NB-76 IProject No.: GTX G0959

express Boring No.: NB-76 Sample Type: Remolded I
the grotmdwork for suo:ess Description: Reddish Brown Sandy Silt

Remarks: Remolded to 95% of Standard Proctor max. dry density and +2% opt.

I

I

I

I

I

I
I

I

I

I

I Tue. 24-JAN-2006 10:47:03
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I
I
I
I
I
I
I
I
I
I

' ..

12

'-... ,.
..... 81J
rie-en
~ I
III
Gl
.t:en 4

LJIl

0
0 4 8 12 16 20 24

Total Normal Stress, ksf --
Effective Normal Stress, ksf - - -

15
Sample No. 1 2 3

Water Content, 24.6 19.0 302
12.5 Dry Density, pet 992 105.0 872

iii Saturation, 97.4 87.0 88.8E
.E Void Ratio 0.6732 0.5815 0.9051.....

Diameter, in. 2.84 2.86 2.821J 10
til ,/, Height, in. 6.03 6.10 6.07
tn 3Gl Water Content, 202 17,4 28.7~-en 7.5 - Dry Density, pet 108.0 113.6 942
~ 2 tn

~
v Gl Saturation, 100.0 100.0 100.0

1
I-

Void Ratio 0.5375 0.4622 0.7625
Gl 5 < Diameter, in. 2.76 2.78 2.740

Height, in. 5.86 5.94 5.92
strain rate, in.lmin. 0.02 0.02 0.02

2.5 Back Pressure, ksf 5.8 5.8 5.8
Cell Pressure, ksf 7.9 10.1 14.4

0 Fail. Stress, ksf ii.1 7.0 9.5
0 10 20 30 40 Total Pore Pr., ksf 5.9 7.3 9.7

Axial Strain, % Ult. Stress, ksf
Total Pore Pr., ksf

Type of Test a, Failure, ksf 8.1 9.8 14.1

CD with Pore Pressures 0'3 Failure, ksf 2.1 2.7 4.7

Sample Type: undisturbed Client: TVA

Description: Brownish yellow sandy lean clay
Project: TVA Kingston - Proposed Gypsmn Stack

LL=41 PL=25 PI= 16
Specific Gravity: 2.66 Location: NB-77A

Remarks: CL Sample Number: UD-1, 2 & 3 (CU) Depth: 4'-14'

Proj. No.: 3043051021 Date:

TRIAXIAL SHEAR TEST REPORT

Figure MACTEC, INC.

Tested By: ,-,AI"-"e~xa""n""d",,,e~r Checked By: "-,H=a~m"-,Ie,,,,tt,--- _
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12.5
~

12.5W
I

10 I
10I

I
I

II I
~ 7.5 ~ 7.5

/-- r--
::l Ul ::l Ul - I-- _

en Ul 1' ........... - en II) I ~(f)Q)- CIlCD-CD ... Ul ---- CD ... (f) /o::Ci5~ /
.= o::Ci5~

!.8 5

I
~.9 5

!oro o ro
(10): n.,>
-CD -Q)
j!lO J!lo
{:. 2.5 0 2.5

I-

0 0
0% 10% 20% 0% 10% 20%

12.5W 12.5W
I 10 I 10I

I
..... f--

:*}I ~

------ r--
~ 7.5

,/ ~ 7.5::lfll ::lfll
(f)fIl (f)1I)
11)' CD"" CIlCD1i)
~.b~ ~~~n.Cf) n.Cf)... 5 ~.9 5Q) 0... -oro oron.>: n. 'S:
-Q) -CD
J!lo

2.5
J!lo

2.50 0
l- I--

0 0
0% 10% 20% 0% 10% 20%

9 Peak Strength i
Total Effective .-.-'-

a= 1.92ksf 1.04ksf .-
a= 11.9 deg 21.5deg .-'--

j..o-

tan a= 021 - 0.39 .- .....
6 r- --_.-- --.... .- .... l..---

~ ....~-- --7"

-a .- /

~V,..,-::".- .....
.- --~ "'--y- J /

3

~7 / /L----~ 1"._-;/ ~ //
I-'-~ \ / tV y

//0 ~

0 3 6 9 12 15 18

p, ksf
stress Paths: Total-- Effective - - -

Client TVA
Project: TVA Kingston - Proposed Gypsum Stack
Location: NB-77A Depth: 4'-14' Sample Number: UD-l, 2 & 3 (Cm
Project No.: 3043051021 Figure I MACTEC! INC.

Tested By: !...:A""le"",x~a,-,-,nd=eO'-r Checked By: ~H~am~le""tt,-- _

TVA-00022850



.... MACTEC, INC. ....

9/16/2005
10:49 AM

Final
1253.390
998.430

13.720
25.9

UD-~, 2 & 3 (CD)

Consolidated

25.3 20.2

2.84 2.76
6.33 5.99·
6.03 5.86
0.00 0.17

124.4 129.8
99.2 108.0

0.6732 0.5375
100.0 100.0

Saturated

123.7
99.2

0.6732
97.4

984.900
0.000
24.6

1240.0
2.84
6.33
6.03

Load ring constant == 0.72 lbs. per input unit
Consolidation cell pressure = 55,00 psi (7.92ksf)
Consolidation, back pressure =: 40.00 psi (5.76 ksf)
Consolidation effective confining stress = 2.16 ksf
Strain ratej·in./min. = 0.02
Fall. Stress =6.08 ksfat reading no. 19

Specimen·Parameter Initial
Moisture content: Moist soll+tare, gms. 1227,600
.MClisture content: Dry soil+tare, gms.
Moisture content: Tare, gms.
Moisture, %
Moist specimen weight, gms.
Diameter, In.

. Area,in}t
Height, in.
Net decrease in height, in.
Wet Density, pef
Dry density, pcf
Void ratio
Saturation, %

TRIAXIAL COMPRESSION TEST
CU with Pore Pressures

Date:
Client: TVA

... Project: TVA Kingston - Proposed Gypsum Stack
Project No.: 3043051021
Location: NB-77A
Depth: 4'-14' Sample Number:
Description: Brownish yellow sandy lean clay
Remarks: CL
Type of Sample: undisturbed
Specific GravIty=2.66 LL=41 PL=25 PI=16
Test Method: COE uniform strain

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
I Def. Deviator MinorEff. MajorEff. Pore

Dial Load Load Strain Stress Stress Stress 1:3 .Press. P Q

I
No. in. Dial lbs. % kst kst kSf Ratio psi ksf kst

0 0.0000 0.0 0.0 0.0 0.00 2.16 2.16 1.00 . 40.00 2.16 0:00
1 0.0100 113.0 81.4 0.2 1.95 1.50 3.45 230 44.60 2.47 0.98

I
2 0.0200 136:0 97.9 0.3 2.35 1.22 . 3.57 2.92 46.50 2.40 1.17
3 0.0300 155.0 111.6 0.5 2.67 1.05 3.72 3.54 47.70 2.39 1.34
4 0.0400 174.0 125.3 0.7 2.99 0.98 3.97 4.06 48.20 2.48 1.50

I
5 0.0500 192.0 138.2 0.9 3.30 0.92 4.22 4.58 48.60 2.57 1.65
6 0.0600 210.0 151.2 1.0 3.60 0.86 4,46 5.17 49.00 2.66 1.80
7 0.0700 228.0 164.2 1.2 3.90 0.88 4.78 5.44 48.90 2.83 1.95

I
8 0.08{)0 . 245.0 176.4 1.4 4.19 0.91 5.09 5.61 48.70 3.00 2.09
9 0.0900 260.0 187.2 1.5 4.43 0.96 5.40 5.60 48.30 3.18 2.22

10 0.1000 275.0 198.0 1.7 4.68 1.01 5.69 5.64 48.00 3.35 2.34

I
11 0.2000 341.0 245.5 3.4 5.70 1.37 7.07 5.17 45.50 4.22 2.85
12 0.3000 360.0 259.2 5.1 5.92 1.51 ·7.43 ,4.91 44.50 4.47 2.96
13 0.4000 359.0 258.5 6.8 5.79 1.58 7.38 4.66 44.00 4.48 2.90

I
14 0.5000 374.0 269.3 8.5 5.93 1.64 .7.57 4.61 43.60 4.60 2.96
15 0.6000 377.0 271.4 10.2 5.86 1.71 7.58 4.42 43.10 4.64 2.93
16 0.7000 388.0 279.4 11.9 5.92 1.77 7.69 4.34 42.70 4.73 2.96

I
17 0.8000 394.0 283.7 13.6 5.89 1.86 7.75 4.17 42.10 4.80 2.95
18 0.9000 403.0 290.2 15,4 5.91 1.94 7.85 4.04 41.50 4.90 2.95
19 1.0000 423.0 304.6 17.1 6.08 2.06 8.14 3.95 40.70 5.10 3.04

I
20 1.1000 427.0 307.4 18.8 6.01 2.13 8.14 '3.82 40.20 5.14 3.00
21 1.2000 425.0 306.0 20.5 5.85 2.15 8.00 3.73 40.10 5.07 2.93

I
I
I
I
I
I
I
I

MACTEC, INC.

I
TVA-00022852
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!

I
I

I I
Specimen Parameter Initial- Saturated Consolidated Final 1

i
Moisture content: Moist soil+tare, grns. 1276.900 1287.540 r

I

I Moisture content: Dry soil+tare, gms. 1072.800 1079.980 I
Moisture content Tare, gms. 0.000 14.190 ~

Moisture, % 19.0 21.9 17.4 19.5

I Moist specimen weight, gms. 1282.0
Diameter, in. 2.86 2.86 2.78
Area, in.2 6.41 6.41 6.08

I
Height, in. 6.10 6.10 5.94
Net decrease in height, in. 0.00 0.16
Wet Density, pet 125,0 128.0 133.3

I
Dry density, pcf 105.0 105.0 113.6
Void ratio 0.5815 0.5815 0.4622
Saturation, % 87.0 100.0 100.0

I Load ring constant =0.72 lbs. per input unit
Consolidation cell pressure =70.00 psi (10.08 kst)

I
Consolidation back pressure =40.00 psi-(5.76 kst)
Consolidation effective confining stress =4.32 ksf
Strain rate, InJmin. =0.02

I
Fall. Stress =7.05 ksfat reading no. 15

Def. Deviator MlnorEff. MajorEff. Pore
Dial Load Load Strain Stress Stress Stress 1:3 Press. P Q

I
No. In. Dial Ibs. % ksf ksf ksf RatIo psi ksf ksf

0 0.0000 0.0 0.0 0.0 0.00 -4.32 4.32 1.00 40.00 4.32 0.00
1 0.0100 121.0 87.1 0.2 2.06 3.66 5.72 1.56 44.60 4.69 1.03

I
2 0.0200 161.0 115.9 0.3 2.74 325 5.99 1.84 47.40 4.62 1.37
3 0.0300 190.0 136.8 0.5 3.22 2.97 6.19 2.09 49.40 4.58 1.61
4 0.0400 209.0 150.5 0.7 3.54 2.72 6.26 2.30 SUO 4.49 1.77

I
5 0.0500 225.0 162.0 0.8 3.80 2.59 6.39 2.47 52.00 4.49 1.90
6 0.0600 238.0 171.4 1.0 4.02 2.46 6.48 2.63 52.90 4.47 2.01
7 0.0700 252.0 181.4 1.2 4.24 2.30 6.55 2.84 54.00 4.43 2.12

I
8 0.0800 264.0 190.1 1.3 4.44 222 6.66 3.00 54.60 4.44 222
9 0.0900 275.0 198.0 1.5 4.62 2.17 6.79 3.12 54.90 4.48 2.31

10 0.1000 285.0 205.2 1.7 4.78 2.16 6.94 3.21 55.00 4.55 2.39

I
11 0.2000 351.0 252.7 3.4 5.78 2.16 7.94 3.68 55.00 5.05 2.89
12 0.3000 401.0 288.7 5.1 6.49 2.26 8.75 3.87 54.30 5.51 3.24
13 0.4000 425.0 306.0 6.7 6.76 2.49 9.25 3.71 52.70 5.87 3.38

I
14 0.5000 451.0 324.7 8.4 7.04 2.62 9.66 3.69 51.80 6.14 3.52
15 0.6000 460.0 331.2 10.1 7.05 2.74 9.78 3.58 51.00 6.26 3.52
16 0.7000 465.0 334.8 11.8 6.99 2.89 9.89 3.42 49.90 6.39 3.50
17 0.8000 475.0 342.0 13.5 7.01 2.89 9.90 3.42 49.90 6.40 3.50

I 18 0.9000 485.0 349.2 15.2 7.01 2.89 9.91 3.42 49.90 6.40 3.51
19 1.0000 490.0 352.8 16.8 6.95 2.89 9.84 3.40 49.90 6.37 3.47
20 1.1000 502.0 361.4 18.5 6.97 3.07 10.04 3.27 48.70 6.55 3.49

I 21 1.2000 510.0 367.2 20.2 6.94 3.10 10.03 3.24 48.50 6.56 3.47

I
MACTEC, INC.

I
TVA-00022853



I
I Specimen Parameter initial Saturated Consolidated Final

Moisture content: Moist soll+tare, grns. 1129.800 1141.260

I
Moisture content: Dry soll+tare, grns. 867.600 881.520
Moisture content: Tare,grns. 0.000 14.240
Moisture, % 30.2 34.0 28.7 29.9

I
Moist specimen weight, grns. 1127.0
Diameter, in. ' 2.82 2.82 2.74
Area,ln.2 6.23 6.23 5.92

I
Height, In. 6.07 6~07 5.92
Net decrease in height, in. 0.00 0:15
Wet Density, pet 113.5 116.8 121.2

I
Dry density, pet 87.2 87.2 94.2
Void ratio 0.9051 0.9051 0.7625
saturation, % 88.8 100.0 100.0

I Load ring constant =0.72 Ibs. per mput lDlit
-Consolidation cell pressure =100.00 psi (14.40 ksf)

I
Consolidation back pressure =40.00 psi (5.76 ksf)
Consolidation effective confining stress =8.64 ksf
Strain rate, InJmln. =0.02

I
Fall. Stress =9.48 ksf at reading no. 12

Oaf. Deviator Minor Eff; Major Eff. Pore
Dial Load Load Strain Stress Stress Stress 1:3 Press. P Q

No. In. Dial Ibs. % ksf ksf ksf Ratio psi ksf ksf

I 0 0.0000 0.0 0.0 0.0 0.00 8.64 8.64 1.00 40.00 8.64 0.00
1 0.0100 246.0 177.1 02 4.30 7.98 12.28 1.54 44.60 10.13 2.15

I
2 0.0200 378.0 272.2 0.3 6.60 7.68 14.28 1.86 46.70 10.98 3.30
3 0.0300 436.0 313.9 0.5 7.60 7.32 14.92 2.04 4920 11.12 3.80
4 0.0400 461.0 331.9 0.7 8.02 7.04 15.07 2.14 51.10 11.05 4.01
5 0.0500 476.0 342.7 0.8 827 6.83 15.10 221 52.60 10.96 4.14

I 6 0.0600 487.0 350.6 1.0 8.45 6.62 15.07 2.28 54.00 10.85 4.22
7 0.0700 496.0 357.1 12 8.59 6.47 15.05 2.33 55.10 10.76 4.29
8 0.0800 502.0 361.4 1.4 8.68 6.35 15.03 2.37 55.90 10.69 4.34

I 9 0.0900 507.0 365.0 1.5 8.75 6.26 15.01 2.40 56.50 10.64 4.37
10 0.1000 517.0 372.2 1.7 8.91 6.06 14.97 2.47 57.90 10.52 4.45
11 0.2000 553.0 398.2 3.4 9.36 5.04 14.40 2.86 65.00 9.72 4.68

I 12 0.3000 570.0 410.4 5.1 9.48 4.65 14.13 3.04 67.70 9.39 4.74
13 0.4000 575.0 414.0 6.8 9.40 4.62 14.02 3.03 67.90 9.32 4.70
14 0.5000 564.0 406.1 8.5 9.05 4.41 13.45 3.05 69.40 8.93 4.52

I IS 0.6000 554.0 398.9 10.1 8.72 4.46 13.19 2.95 69.00 8.83 4.36
16 0.6500 550.0 396.0 11.0 8.58 4.49 13.07 2.91 68.80 8.78 4.29

I
I
I

MACTEC, INC.

I
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ur
II>
(I)....

CiS....
Cll
m .....r::.

C/) 4
,~

0
0 4 8 12 16 20 24

Total Normal Stress, !<sf --
Effective Normal Stress, ksf - - -

15 Sample No. 1 2 3

Water Content, 39.1 21.6 265
12.5 Dry Density, pcf 81.0 100.1 94.0

'iii Saturation, 99.8 88.2 92.9:2
.E Void Ratio 1.0350 0.6468 0.7536- 10 Diameter, in. 2.85 2.75 2.84~

ur ...... Height, in. 5.98 5.96 6.11
II>

£ Water Content, 32.8 19.3 24.4
en 7.5 ./ - Dry Density,pcf 88.3 109.2 100.3.... 3 II>
.9 m Saturation, 100.0 100.0 100.0
Cll I-

Void Ratio 0.8666 0.5095 0.6432
~ «
Cl 5 Diameter, in. 2.77 2.67 2.78

Height, in. 5.81 5.79 5.98

1 Strain rate, inJmin.. 0.02 0.02 0.02
2.5 ....

Back Pressure, ksf ·2.9 2.9 2.9
Cell Pressure, ksf 5.8 8.6 14.4

0 I Fail. Stress, ksf 3.1 7.6 9.6
0 10 20 30 40 Total Pore Pr., ksf 4.7 5.5 11.4

Axial Strain, % Ult. Stress; ksf
Total Pore Pr., ksf

Type of Test:
01 .Failure, ksf 4.2 10.7 12.6

CD with Pore Pressures
03 Failure, ksf 1.1 3.1 3.0

Sample Type: undisturbed Client: TVA

Description: Brown sandy.elaStic silt
Project: TVA Kingston - Proposed Gypsum Stack

LL=53 PL=29 PI=24
Specific Gravity=: 2~64 Locatioh: NB-77A

Remarks: MH Sample Number: UD-4,5 & 7 (CD) Depth: 15'-26'

Proj. No.: 3043051021 Date:

TRIAXIAL SHEAR TEST REPORT

Figure MACTEC. INC.

Tested By: :-A=le=x=a"..,n=de=r Checked By: LH!!:!a!!.!.m~le~ttc!:..-- _

TVA-00022855
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9 Peak Strength /'
/'

Total Effective /'

a= a.69ksf -0.04 ksf
/,'

/'/
/'

a= 14,9 deg 30,6deg

tana= 0.27 0.59 v/'
6

".,.
/' ---'U; /' --/~

~...c_ -r:i' e.---- ".,.'" --- l------ /~ /'/';..., ?--t::><:L_ /'
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I~ I /
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0 3 6 9 12 15 18

p, ksf
Stress Paths: Total-- Effective - - -

Client TVA
Project TVA Kingston - Proposed Gypsum Stack
Location: NB-77A Depth: 15'-26' Sample Number: UD-4,5 & 7 (CD)
Project No.: 3043051021 Figure I MACTEC, INC.

I
I
I
I
I
I
I
I
I
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I
I
I
I
I
I
I
I
I

Tested By: ,-,A"",le~xa""n=d:.:e,,-r _ Checked By: .,..H""a~m"",le,..tt",-- _

TVA-00022856



1- MACTEC,INC. .....

"Date:
Client: TVA
Project: TVA Kingston - Proposed Gypsum Stack
Project No.: 3043051021
Location: NB-77A
Depth: 15'-26' Sample Number: 00-4,5 &. 7 (CD)
Description: Brown sandy elastic silt
Remarks: ~

Type of Sample: undisturbed

Specific GravIty=2.64 LL=53PL=29 PI=24
Test Method: COE uniform strain

Specimen Parameter Initial saturated Consolidated Final
Moisture content Molstsoll+tare, gms. 1119.100 550.490
N10isture content Dry soll+tare, gms. 804.330 3.92.810
Moisture content: Tare, gms. 0.000 13.640
Moisture, % 39.1 39.2 32.8 41.()
Moist specimen weight, gms. 1126.9
Diameter, In. 2.85 2.85 2.77
Area, in.2 6.37· 6.37;· 6..02
Height, in. 5.98 5.98 5.81
Net decrease In height, in. 0.00 0.17
WelDenslty, pcf 112.7 112.7 117.3
Dry density, pcf 81.0 81.0 88.3
Void ratio 1.0350 1.0350 0.8666
Saturation, % 99.8 100.0 100.0

Load ring constant = 0.72 lbs. per input unit
Consol.idation cell pressure = 40.00 psi (5.76 ksf)
Consolidation back pressure = 20.00 psi (2.88 ksf)
Consolidation effective confining stress = 2.88 ksf

S~!.n rate, inJmln. =0.02
Fall. Stress = 3.12 ksfat reading no. 20

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TRIAXIAL COMPRESSION TEST
cu with PorePressures

9/16/2005

10:57 AM

TVA-00022857



I
I Def. Deviator Minor Eft.. Major Eff. Pore

Dial Load Load Strain Stress Stress Stress 1:3 Press. P Q

I
No. in. Dial Ibs. % ksf ksf ksf Ratio psi ksf ksf

0 0.0000 0.0 0.0 0.0 0.00 2.88 2.88 1.00 20.00 2.88 0.00

1 0.0100 54.0 38.9 02 0.93 2.52 3.45 1.37 22.50 2.98 0.46

I
2 0.0200 67.0 48.2 03 1.15 2.36 3.51 1.49 23.60 2.94 0.58

3 0.0300 80.0 57.6 0.5 1.37 2.20 3.57 1.62 24.70 2.89 0.69

4 0:0400 92.0 662 0.7 1.57 2.06 3.63 1.76 25.70 2.85 0.79

I
5 0.0500 99.0 71.3 0.9 1.69 1.94 3.64 1.87 26.50 2.79 0.85

6 0.0600 105.0 75.6 1.0 1.79 1.81 3.61 1.99 27.40 2.71 0.90

7 0.0700 108.0 77.8 12 1.84 1.71 3.55 2.07 28.10 2.63 0.92

I
8 0.0800 112.0 80.6 1.4 1.90 1.66 3.56 2.15 28.50 2.61 0.95

9 0;0900 116.0 83.5 1.5 1.97 1.57 3.54 225 29.10 2.55 0.98
10 0.1000 119.0 85.7 1.7 2.02 1.51 3.53 2.33 29.50 2.52 1.01

I
11 0.2000 145.0 104.4 3.4 2.41 1.09 3.51 320 32.40 2.30 121

12 0.3000 162.0 116.6 5.2 2.65 0.94 3.58 3JB 33.50 2.26 1.32

13 0.4000 171.0 123.1 6.9 2.74 0.89 3.64 4.07 33.80 2.26 1.37

I
14 0.5000 186.0 133.9 8.6 2.93 0.91 3.84 4.23 33.70 2.37 1.46

15 0.6000 194.0 139.7 10.3 3.00 0.92 3.92 425 33.60 2.42 1.50
16 0.7000 196.0 141.1 12.1 2.97 0.95 3.92 4.13 33.40 2.44 1.49

I
17 0.8000 209.0 150.5 13.8 3.11 0.98 4.08 4.17 . 33.20 2.53 1.55

18 0.9000 211.0 151.9 15.5 3.07 1.01 4.08 4.05 33.00 2.54 1.54
19 1.0000 218.0 157.0 17.2 3.11 1.04 4.15 4.00 32.80 2.59 1.55

I
20 1.1000 223.0 160.6 18.9 3.12 1.07 4.18 3.92 32.60 2.62 1.56
21 12000 224.0 161.3 20.7 3.06 1.11 4.17 3.76 32.30 2.64 1.53

I
I
I
.1
I
I
I
I

MACTEC, INC.

I
TVA-00022858



I I
I

I
, !

ISpecimen.Parameter Initial Saturated Consolidated Final
IMoisture content: Moist soll+tare, gms. 1077.430 648.960 I

I
Moisture content: Dry soll+tare, gms. 886.000 507.890 I

I
Moisture content: Tare, gms. 0.000 13.720 I

I'Moisture, % 21.6 24.5 19.3 28.5
!

I
Moist specimen weight, gms. 1132.3 IDiameter, In. 2.75 2.75 2.67 ,
Area,ln.2 5.94 5.94 5.61

I
Height, .in. 5.96 5.96 5.79
Net decrease Inhiight, In. 0.00 0.17

Wet Density, pef 121.7 124.6 130.3

I
Dry density, pcf 100.1 100.1 109.2
Void ratio 0.6468 0.6468 0.5095
Saturation, % 88.2 100.0 .100.0

I Load ring constant =0.721bs. per input unit
Consolidation cell pressure =60.00 psi (8.64 kst)

I
Consolidation back pressure =20.00 psi (2.88 kst)
Cons(jlldation effective confining stress =5.76 ksf
Strain rate, inJmin. =0.02

I
Fall. Stress =7.57 ksf at reading no. 14

Def. Deviator MinorEff. MIlJor Eff. Pore
Dilll LOll.d Load Strain Stress Stress Stress 1:3 Press. P Q

I
No, In, Dial Ibs. % ksf lesf lesf Ratio psi ksf ksf

0 0.0000 0.0 0.0 0.0 0.00 5.76 5.76 1.00 20.00 5.76 0.00
] 0.0100 88.0 63.4 0.2 1.62 5.62 7.24 1.29 21.00 6.43 0.81

I
2 0.0200 144.0 103.7 0.3 2.65 5.44 8.10 1.49 22.20 6.77 1.33
3 0.0300 175.0 126.0 0.5 3.22 5.28 8.50 1.61 23.30 6.89 1.61
4 0.0400 200.0 144.0 0.7 3.67 5.13 8.80 1.72 24.40 6.96 1.84

I
5 0.0500 221.0 159.1 0.9 4.05 4.98 9.03 ·1.81 25.40 7.01 2.03
6 0.0600 '240.0 172.8 1.0 4.39 4.82 9.22 1.9] 26.50 7.02 2.20

7 0.0700 256.0 184.3 1.2 4.68 4.69 9.37 2.00 27.40 7.03 2.34

I
8 0.0800 270.0 194.4 1.4 4.92 4.55 9.47 2.08 28.40 7.01 2.46

9 0.0900 283.0 203.8 1.6 5.15 4.42 9.57 2.17 29.30 7.00 2.58
10 0.1000 292.0 210.2 1.7 5.31 4.31 9..61 2.23 30.10 6.96 2.65
11 0.2000 360.0 259.2 3.5 6.43 3.54 9.97 2.81 35.40 6.76 3.21

I 12 0.3000 401.0 288.7 5.2 7.03 3.24 10.27 3.17 37.50 6.76 3.52
13 0.4000 418.0 301.0 6.9 7.20 3.14 10.33 3.29 38.20 6.74 3.60
14 0.5000 448.0 322.6 8.6 7.57 3.11 10.68 3.43 38.40 6.89 3.78

I 15 0.6000 448.0 322.6 10.4 7.43 3.17 10.59 3.34 38.00 .6.88 3.71
16 0.7000 452.0 325.4 12.1 7.35 3.21 10.56 3.29 37.70 6.89 3.67
17 0.8000 468.0 337.0 13.8 7.46 3.28 10.74 3.27 37.20 7.01 3,73

I 18 0.9000 465.0 334.8 15.5 7.26 3.36 10.62 3.16 36.70 6.99 3.63
19 1.0000 477.0 343.4 17.3 7.30 3.43 10.73 3.13 36.20 7.08 3.65
20 1.1000 484.0 348.5 19.0 7.25 3.50 10.75 3.07 35.70 7.12 3.63

I 21 1.2000 482.0 347.0 20.7 7.07 3.54 10.61 2.99 35AO 7.08 3.53

I
MACTEC, INC.

I
TVA-00022859





I

Symbol C) b,. I!l

I I I
Sample No. UD-Z UD-l UD-1

70
I Test No. 13766.1 13765.2 13765.4

I 1 I
1 I I Depth 13-15 Ft. 1-12.8 F 1-12.8 f

60 - - - -'0-- .L - - -t - - -l - - -- Diameter, in 2.852 2.833 2.848
I J I Height, in 5.57 5.57 5.57
I I

24.8___ L _ +- __ ..1. ____ ""5 Water Content, % 35.2 22.6
. 5Q- "", I 5 Dry Density, pcf 85.2 97.98 98.28

'iii
0- 1 I f Saturation, % 95.2 90.6 83.1
vi ___ J. __ ...! ____

Void Ratio 1.02 0.754 0.749~ 40--
cr: I , I

Water. Content, % 36.2 25.3 22.0f- I I ....(I) '0

cr: 1 Cll Dry Density, pcf 86.05 101.2 167., .c
o 30- - - I - - "I - - 1" - - -- (I)

~ Cll SaturatioFl*•.% 100.0 100.0 100.0

~ I 1 ....
I 0 Void Ratio 0.997 0.698 0.6060 1 I Qj
1 CD

20- - - T - - I - - -j - - -f- Bock Press.• psi 64 49.99 90

1 I 1 Ver. Eff. Cons. Stress, psi 15 . .30 60
I I I Shear Strength, psi 17.62 26.2 22.48

10- /- - - I- - - T - - + - - -I-
Strain at Failure, % 19.8 20.6 15.5

I I 1

1 I 1 Strain Rate, %/min 0.022 0.00124 0.022

0 I I B-Vaiue 0.95 0.95 0.95
I

2
1
0 3'00 10 40 Measured Specific Gravity 2.75 2.75 2.75

VERTiCAl STRAIN, % Liquid Limit 75 50 50

Plastic Limit .31 24 24

Project: TVA Kingston Gypsym Stack r---l r-I r--l r----l
Location: NB-77B I 1 , I I I I f

GeoTesting Project No.: GTX G0959 I I I I I I I I

Boring No.: NB-77B
I I I 1 f I I Iexpress
I I· 1 I I I I 1

1he grtllltldwork for success Sample Type: Shelby Tube -~ ~-~ ~ ~

Description:

Remarks:

CONSOLIDATED UNDRAINED TRIAXIAL TEST byASTM D4767

1201008060
p', psi

4020o

60 +.l-.I--'-I-..J....L...l--'-J...J....J...J--'-J...J....L....JL...l-.J..+....l-I...J....I-J.....l-.I..-l-..L....JL...l-~....l-I...J..~....l-j-!-..L...l--'-./J..,/..L:-L....l-J...J..1....l-L....J.....L...l--'-J...J......l...l-'

Max. Obliquity I ,/
4 ./ I

c' =3.16 psi ./ -] 1

¢'=31.2 , /"" ! 1

ton rp' = 0.61 I I "'" I
I '" I

- - - - - - - - - - - -1- - - - - - :.../- - - - - -+ - - - - - - - - - - - _.
I J "" /1 1 .1
I ,/ I 1

: I",,'" "" I :
~ I

I "" I 1 I
, I I , I

- - - ~ - -1- - -" - ,- - - - - - "1 - - - - - -,- - - - - ~ r - - - - -
I 1 I

I I '
I I
1 I

I I

40

20

'iii
0-

cr-

I
I

I
I

I

I
I

I

I

I
I

I
I

I

I

I
I

Phose calculations based on start and end of test.

I. Thu. 02-FEB-2006 15:33:46
* Saturation is set to 100% for phose calculations.

TVA-00022861



I
I CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM 04767

25

120100

5 10 15 20
VERTICAL STRAIN, %

80

I
I
I
I

I I I I
__ .!.- __ ..j. __ J 1 _

_-+----r-__h,1 1

I
1

1

- - -1- - -I--
1 1

1 I
I I
1 ,

1 1

o

100 -l----JL.---'----JL.---f--JL.---'----'--+--'---l._-!-

-50 +--,-+---,---,---,--j--r--r-.....-f-

'r;;
c. 50.
W
e:::
:::l
lIJ
lIJ
W
e:::
a.
lIJ
lIJ
W
§i 0
w

60
p', psi

25

4020

5 10 15. 20
VERTICAL STRAIN, %

1

I

I I
- '- - - - -1- - -

I I I

I
I
I

1 ' 1 I
I . 1

- 1- - - 1-:- - - t- - ~ I" - -
.1 I 1 I
1 1 1 I
I 1 I 1

I 1 1 I

I I I I

Max. Obliquity

c' = 3.16 psi

cp' = 31.2

tan if>' = 0.61

o

o

60 f-'----'----'--j--'---l.--'---'---l.--t--'---l.-+_

60 +.l.-.L-Ll....J...JL..L-.l-L-l-l-l-L-L-Ll....I.-L-L-f--l...L-L..L.L-L-Ll-'-.l-J....L-L-LlL..L-.l-L--L....f....l-L..L..L-.t....J/L.:--'-.l-L...J-J....l-.l.-.L-l-l...l.-l.....l-.j-

,/ I

I"" /' I
,/ I

,/ I
I ,/,/ I I
I 1,/ I I

I ,/ 1- 1 - _ - :../- - - - - -/. - - - - - - - - - - - -

I I ,/ /1 I 1
I 1'/ I I 1
I I ,,'/ 1 i 1

I " ,/ 1 I I
I ,/ I I I

I I 1 I I
- - - - - -1- - -L - - - - - - - I - - - - - - - - - - - - t- - - - - -

I
I I 1
j I I

I I
I 1
, I

40

20

Sample No. Test No. Depth Tested By Test Dote Checked By Check Date Test File

C) UD-2 13766.1 13-15 Ft. HJ 11/30/05 JW 13766.1 a_ 1057.dat

6. UD-1 13765.2 11-12.8 Ft. HJ 11/30/05 JW 13765.2_2054.dat

~ UD-1 13765.4 11-12.8 ft JW 12/5/05 HJ 13765.4_1057.dat

SecTesiting Project: TVA Kingston Gypsym StqdJocation: NB-77B IProject No.: GTX G0959

express Boring No.: NB-778 Sample Type: Shelby Tube I
theg~k for success Description:.

Remarks:

I
I

I
I
I
I
I
I

I

I
I
I
I
I

I
I

I Thu, 02-F'EB-2006 15:33:46

TVA-00022862



I
I CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM 04767

1201008060
p. psi

4020

Max. Shear

o

I
I

c = 16.3 psi I

rp = 5.9 I I'

tanrp =0.10 I I I I

- - - - - - - - - - - -1- - - - - - !... - - - - _.:..j. - - - - - _1- _
I I I I I
I ] I 1 I
I I I j I
I J I I 1_----
I I _-J----- T

I 1 /" _ - - 1-- - -'.:z I
- - - - .:. -:.1::....-_---~-)""= - - - - -j - - /-;rL

"'". 1- - - ~,- r - - - - -
j o' I" I
)/ 1,1 ~\ \~

(/ I Y: '\ :'
I I'" I

O-l-,.,.....-.--r-'f-"-hr-r..-r-rl<:,-..-r-r-r-,-r-rl..-r-,-,...,..Jl\-,-..,.-,--,-,,.-..,.-,--.--r-r--!-r-,-,.--,.-i-r-.,-+--r-\-.,--r-r-,-,.-.-...-+-

40

20

Symbol C) !::. .~

I I I
Sample No. UD-2 UD-1 UD-1

70 I Test No. 13766.1 13765.2 13765.4
I I I
I , I Depth 13-15 Ft. 1-12.8 F 1-12.8 f

60- ___ l_--t-_-l_-- I- Diameter, in 2.852 2.833 2.848
I I I Height, in 5.57 5.57 5.57
I I I

0 Water Content, % 35.2 24.8 22.6
50-

___ L _+- __ .1 ___ :,:;
l- E Dry Density,pcf 85.2 97.98 98.28

'iii I I
0. I I 1 Saturation. % 95.2 90.6 83.1
vi ____ .1 __ ....! ___ I-

Void Ratio 1.02 0.754 0.749en 40 -I-w I I I0:: Water Content, % 36.2 25.3 22.Dl- I I '"en 0
0:: J

(J) Dry Density, pcf 86.05 101.2 107.I -c0 30- - - I' - - 'I - - 'T - - -"- rnI- SaturatioO*, % 100.0 100.0 100.0« Q)
5 I I '" ...

'b.99r-w I .E Void Ratio 0~698 0.606Cl I I (J)

I OJ
20- - - r - - I' - - -j- - -- Back Press., psi 64 49.99 90

I 1 I Ver. Eft. Cons. Sires·s, psi 15 30 60
I I I Shear Strength, psi 17.62 26.2 22.48·

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

I I
Strain at Failure, % 19;8 20.6 15.5

I
I I I Strain Rate, %/min 0.022 0.00124 0.022

0 I ,
B-Value 0.95 0.95 0.95

1~
I I

0 20 30 40 Measured Specific Gravity 2.75 2.75 2.75
VERTICAL· STRAIN, % Liquid Limit 75 50 50

Plastic Limit 31 24 24

Project: TVA Kingston Gypsym Stack r-I r-I r--l r-I
Location: NB-77B I I I I I I I I

GeoTesting Project No.: GTX G0959 I I I I I ,. I 1

Boring No.: NB-77B
J I I I I I I J

express
I I J I I I I 1

!he9~ for StItCeSS Sample Type: Shelby Tube - - ~ -
Description:

Remarks:

I
I

I

I
I

I
I
I
I
I
I
I
I
I

I
I

Phase calculations based on start and end of test.

I
Thu, 02-FEB-2006 15:34:09

* Saturation is set to 100% for phase calculations.

TVA-00022863



I
I CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM 04767

60 -t--'-----J-.-'----t---''--....L---l.-+---L-.J_ 100 -t-----L-~--'--t---'--~--i-_+-..,--'--_+_

I
I
I
I

'[ 40
(f)
Ul
W
tr
Iii
tr
o
!;j:
~ 20
o

I
I
I
I
I I

I I I. I
-1- - - - - - t- - - - _.-

I I I [
I I

I I I I
I I I I
I I I I
I I 1 I

.iii
0. 50
W
tr
::>
Ul
Ul
W
tr
Q..

Ul
Ul
W

~ 0
w

I I
I I
I I
II

I I I I

- - ~ ..:. - -+ - - ....! - - -1- - -
-+---r---JI:n I

I
J

I

- - -1- - -, - -

I I
1 [

I I
[ I
[ I

25

12010080

5 10 15 20
VERTiCAl STRAIN, %

o

60
p, psi

25

4020

5 10 15 20
VERTICAl STRAIN, %

Max. Shear

c = 16.3 psi

o

o

20

40

Semple No. Test No. Depth Tested By Test Date Checked By Check Date Test File

Q) UD-2 13766.1 13-15 Ft. HJ 11/30/05 JW 13766.1o_1057.dot

6 UD-1 13765.2 11-12.8 Ft. HJ 11/30/05 JW 13765.2_2054.det

l!I UD-1 13765.4 11-12.8 ft JW 12/5/05 HJ 13765.4_1057.det

...Testing Project: TVA Kingston Gypsym Stqdlocation: NB-77B IProject No.: GTX G0959

express Boring No.: N8-778 Semple Type: Shelby Tube I
ihe groundwork for suo:ess Description:

Remarks:

I
I
I Thu, 02-FEB-2006 15:34:09

I
I
I

I
I
I
I
I
I

TVA-00022864
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

9

- 6fI)
~

ui
<I)

~
Ci5
Cti "-
CI>

J:: Ien 3

v

, "

0 I

0 3 6, 9 12 15 18

Total Normal Stress, ksf --
Effective Normal stress, ksf - - -

15 Sample No. 1 2 3

Water Content, 18.7 19.5 23.0
12.5 Dry Density, pet 104.0 104.7 101.7

m Saturation, 83.3 88.7 96.5:e
.E Void Ratio 0.5963 0.5862 0.6330

iii 10 Diameter, in. ,2.94 2.94 2.85
~

ui 3 Height, in. 5.76 5.85 6.05
I/) /"

: Water Content, 20.4 , 19.9 21.4
en 7.5 .... Dry Density, pet 107.6 108.6 105.8
~ 2 I/)

~ {!!. Saturation, 100.0 100.0 100.0
'> ::( Void Ratio 0.5435 0.5297 0.5696
CD 5 ,Diameter, in. 2.91 2.91 2.810 v

1/ Height. in. 5.70 5.78 5.98

1 Strain rate, in.lmin. 0.01 0.01 0.01
2.5 Back Pressure, ksf 5.8 5,8 5.8

Cell Pressure, ksf 7.9 10.1 14.4
0 Fail. Stress, ksf 5.3 7.0 9.3

0 10 20 30 40 Total Pore Pr., ksf 6.4 8.0 9.4
Axial Strain, % Ult. Stress, ksf

Total Pore Pr., ksf

Type of Test: a1 Failure, ksf 6.8 9.0 14.3

CD with Pore Pressures
era Failure, ksf 1.5 2.1 5.0

Sample Type: undisturbed Client: TVA

Description: Brownish yellow clayey sand with
gravel Project: TVA Kingston - Proposed Gypsum Stack

LL=59 PL=30 PI=29
Specific Gravity: 2.66 Location: NB-85A/8
Remarks: SC Sample Number: 00-1,2&3 (CD) Depth: 13'-19'

Proj. No.: 3043051021 Date:

TRIAXIAL SHEAR TEST REPORT

Figure MACTEC. INC.

Tested By: '-'A::.::le=x::::,an:-:.;d=e"'-r Checked By: !.JH~a!.!.m~le~tt~ _

-----~~-~----
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Tested By: !..CAI~e~x~an~d:!.l:e:.!...r Checked By: "'-'H=a=m=le=tt'-- _
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Client: TVA
Project: TVA Kingston - Proposed Gypsum Stack
Location: NB-85A and NB-85B Depth: 13'-19' Sample Number: 00-1,2 & 3 (CD)

Project No.: 3043051021 Figure--- I MACTEC. INC.
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'- ~-------MACTEC, INC. ....

Load ring constant = 0.72 Ibs. per input unit
Consolidation cell pressure =55.00 psi (7.92 ksf)

'Consolidation back pressure = 40.00 psi (5.76 ksf)
Consolidation effective confining stress = 2.16 ksf
Strahl rate, inJmin. = 0.01
Fall. Stress = 5.32 ksfat reading no. 14

9/1312005
9:30 PM

2.91
6.65
5.70
0.06

129.6
107.6

0.5435
100.0·

00-1,2 & 3 (CO)

PI=29

2.94
6.80
5.76
0.00

127.3
104.0

0.5963
100.0

Sample Number:

PL=30

123.5
104.0

0.5963
833

TRIAXIAL COMPRESSION TEST
CU with Pore Pressures

TVA
TVA Kingston- Proposed Gypsum Stack
3043051021
NB-85A and NB-85B
13'-19'

Date:
Client:
Project:
Project No.:
Location:
Depth:
Description:
Remarks:
Type of Sample: undisturbed
Specific Gravity=2.66 LL=59
Test Method: COE uniform strain

Specimen Parameter Initial Saturated Consolidated Final
Moisture content: Moist soll+tare, grns. 1269.400 885.450
Moisture content: Dry soll+tare. grns. 1069.600 758.920
Moisture content: Tare, grns. 0.000 157.iso
Moisture, % 18.7 22.4 20.4 21.0
Moist specimen weight, gms. 1269.4
Diameter, In. 2.94
Area, in.2 . 6.80 .
Height, in. 5.76
Net decrease in height, in.
Wet Denslty,pet
Dry density, pet
Void ratio
Saturation, %

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
I Def. Deviator Minor Eff. lIIIajorEff. Pore

Dial Load Load Strain Stress Stress Stress 1:3 Press. P Q

I No, In. Dial Ibs. % ksf ksf ksf Ratio psi ksf ksf
a 0.0000 0.0 0.0 0.0 0.00 2.16 2.16 1.00 40.00 2.16 0.00
I 0.0100 101.0 72.7 0.2 1.57 1.63 3.20 1.97 43.70 2.41 0.79

I 2 0.0200 175.0 126.0 0.4 2.72 1.22 3.94 3.22 46.50 2.58 1.36
3 0.0300 184.0 132.5 0.5 2.85 1.17 4.02 3.45 46.90 2.59' 1.43
4 0.0400 197.0 141.8 0.7 3.05 1.11 4.16 3.75 47.30 2.63 1.53

I 5 0.0500 211.0 151.9 0.9 3.26 1.07 4.33 4.06 47.60 2.70 1.63
6 0.0600 224.0 161.3 1.1 3.46 L07 4.52 4.24 47.60 2.79 1.73
7 0.0700 233.0 167.8 1.2 3.59 1.04 4.63 4.46 47.80 2.83 1.79

I 8 0.0800 240.0 172.8 1.4 3.69 1.02 4.71 4.61 47.90 2.87 1.85
9 '0.0900 246.0 177.1 1.6 3.78 1.02 4.80 4.69 47.90 2.91 1.89

10 0.1000 250.0 180.0 1.8 3.83 1.02 4.85 4.75 47.90 2.94 1.92

I 11 02000 295.0 212.4 3.5 4.44 1.17 5.61 4.81 46.90 3.39 222
12 0.3000 328.0 236.2 5.3 4.85 1.31 6.16 4.70 45.90 3.73 2.42
13 0.4000 347.0 249.8 7.0 5.03 1.44 6.47 4.49 45.00 3.96 2.52

I 14 0.5000 374.0 269.3 8.8 5.32 1.53 6.85 4.49 44.40 4.19 2.66
15 0.6000 381.0 274.3 10.5 5.32 1.60 6.92 4.33 43.90 4.26 2.66
16 0.7000 384.0 276.5 12.3 5.25 1.68 6.94 4.12 43.30 4.31 2.63

I 17 0.8000 307.0 221.0 14.0 4.12 1.53 5.64 3.70 44.40 3.58 2.06
18 0.9000 222.0 159.8 15.8 2.92 1.02 3.94 3.85 47.90 2,48 1.46

I
I
I
I
I
I
I
I
I
-I MACTEC, INC.
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Specimen Parameter Initial Saturated Consolidated Final

Moisture content: Moist soll+tare, gms. 1306.600 673.800

Moisture content: Dry soll+tare, gms. 1093.000 562.000
Moisture content: Tare, gms. 0.000 '13.940

Moisture, % 19.5 22.0 19.9 20.4
Moist specimen weight, gms. 1306.6
Diameter, in. 2.94 2.94 2.91
Area, in.l' 6~1l0 6.80 6.64
Height, in. 5.85 5.85 5.78
Net decrease In height, In. 0.00 0.07
Wet Density, pcf 125.1 127.8 130.2
Dry density, pet 104.7 104.7 108.6

Void ratio 0.5862 0.5862 0.5297
Saturation, % 88.7 100.0 ]00.0

Load ring constant =0.72 Ibs. per input unit
Consolidation cell pressure = 70.00 psi (10.08 ksf)
Consolidation back pressure =40.00 psi (5.76 ksf)
Consolidation effective confining stress = 4.32ksf
Strain rate, in.lmln. = 0.01
Fail. Stress = 6.96 ksfat reading no. 19

Oaf. Deviator MinorEff. MajorEff. Pore
Dial Load Load Strain Stress Stress Stress 1:3 Press. P Q

No. In. Dial Ibs. % ksf ksf ksf Ratio psi ksf ksf

0 0.0000 0.0 0.0 0.0 0.00 4.32 4.32 1.00 40.00 4.32 0.00
1 0.0100 127.0 91.4 0.2 1.98 3.61 5.59 1.55 44.90 4.60 0.99
2 0.0200 173.0 124.6 0.3 2.69 3.14 5.83 1.86 48.20 4.49 1.35
3 0.0300 203.0 146.2 0.5 3.15 2.78 5.93 2.13 50.70 4.36 1.58
4 0.0400 228.0 164.2 0.7 3.54 2.52 6.06 2.40 52.50 4.29 1.77
5 0.0500 253.0 182.2 0.9 3.92 2.26 6.18 2.73 54.30 4.22 '1.96

6 0.0600 266.0 191.5 1.0 4.11 2.15 6.26 2.92 55.10 4.20 2.06
7 0.0700 275.0 198.0 1.2 4.24 2.02 6.26 3.10 56.00 4.14 2.12

- 8 0.0800 280.0 201.6 1.4 4.3] 1.92 623 3.25 56.70 4.07 2.16
9 0.0900 284.0 204.5 1.6 4.37 1.81 6.18 3.41 57.40 4.00 2.18

10 0.1000 289.0 208.1 1.7 4.43 1.73 6.16 3.57 58.00 3.95 2.22
11 0.2000 360.0 259.2 3.5 5.43 1.44 6.87 4.77 60.00 4.15 2.71
]2 0.3000 389.0 280.1 5.2 5.76 1.73 7.49 4.33 58.00 4.61 2.88
13 0.4000 422.0 303.8 6.9 6.13 1.53 7.66 5.02 59.40 4.59 3.07
14 0.5000 448.0 322.6 8.7 6.39 1.66 8.05 4.86 58.50 4.85 3.20
15 0.6000 462.0 332.6 lOA 6.46 1.79 8.25 4.62 57.60 5.02 3.23
16

-
0.7000 489.0 352.1 12.1 6.71 1.87 8.58 4.58 57.00 5.23 3.36

17 0.8000 508.0 365.8 13.8 6.83 1.97 8.81 4.46 56.30 5.39 3.42
18 0.9000 515.0 370.8 15.6 6.79 2.04 8.83 4.32 55.80 5.44 3.39
19 1.0000 539.0 388.1 ]7.3 6.96 2.09 9.05 4.33 55.50 5.57 3.48,

20 1.1000 547.0 393.8 ]9.0 6.92 . 2.12 9.03 4.27 55.30 5.57 3.46
21 1.2000 560.0 403.2 20.8 6.93 2.19 9.12 4.17 54.80 5.65 3.46

MACTEC, INC.
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I
I Specimen Parameter Initial Saturated Consolidated Final

Moisture content: Molst·soU+tare,gms. 1264.200 574.400

I Moisture content: Dry soll+tare, gms. 1028.200 470.640

Moisture content: Tare, gms. 0.000 14.220
Moisture, 0/0 23.0 23.8 21.4 22.7

I Moist specimen weight, gms. 1264.2
Diameter, in. 2.85 2.85 2.81
Area, in~2 6.36 6.36 6.20

I Height, in. 6.05 6.05 5.98
Net decrease in height, In. .0.00 0.08

Wet Density, pcf 125.0 125.9 128.5

I
Dry density, pet 101.7 101.7 105.8
Void ratio 0.6330 0.6330 0.5696
Saturation, % 96.5 100.0 100.0

I Load ring constant = 0.72 lbs. per input unit
Consolidation cell pressure =100.00 psi (14.40 ksf)

I
Consolidation back pressure =40.00 psi (5.76 ksf)
Consolidation effective confining stress = 8.64 ksf
Strain rate, in.lmin. = 0.01

I
Fall. Stress =9.32 ksfat reading no. 19

Def. Deviator MinorEff. MajorEff. Pore
Dial Load Load Strain Stress Stress Stress 1:3 Press. P Q

I
No. in. Dial Ibs. % lesf ksf ksf Ratio psi lesf lesf

0 0.0000 0.0 0.0 0.0 0.00 8.64 8.64 1.00 40.00 8.64 0.00

I 0.0100 131.0 94.3 0.2 2.19 7.29 9.47 1.30 49.40 8.38 1.09

I
2 0.0200 185.0 133.2 0.3 3.09 6.47 9.55 1.48 55.10 8.01 1.54
3 0.0300 214.0 154.1 0.5 3.56 5.92 9.48 1.60 58.90 7.70 1.78
4 0.0400 242.0 174.2 0.7 4.02 5.39 9.41 1.75 62.60 7.40 2.01

I
5 0.0500 262.0 188.6 0.8 4.35 5.01 9.36 1.87 65.20 7.19 2.17

6 0.0600 280.0 201.6 1.0 4.64 4.75 9.39 1.98 67.00 7.07 2.32

7 0.0700 295.0 212.4 1.2 4.88 4.54 9.41 2.08 68.50 6.98 2.44

I
8 0.0800 308.0 221.8 1.3 5.09 4.35 9.43 2.17 69.80 6.89 2.54

9 0.0900 323.0 232.6 1.5 5.32 4.16 9.49 2.28 71.10 6.82 2.66
10 0.1000 332.0 239.0 1.7 5.46 4.09 9.55 2.34 71.60 6.82 2.73

I
11 0.2000 425.0 306.0 3.3 6.87 3.72 10.59 2.85 74.20 7.15 3.44

12 0.3000 482.0 347.0 5.0 7.66 3.90 11.56 2.96 72.90 7.73 3.83
13 0.4000 529.0 380.9 6.7 8.26 3.92 12.18 3.11 72.80 8.05 4.13
14 0.5000 566.0 407.5 8.4 8.68 4.09 12.77 3.12 71.60 8.43 4.34

I 15 0.6000 590.0 424.8 10.0 8.88 4.32 13.20 3.06 70.00 8.76 4.44

16 0.7000 626.0 450.7 11.7 9.25 4.54 13.78 3.04 68.50 9.16 4.62
17 0.8000 642.0 462.2 13.4 931 4.68 13.99 2.99 67.50 9.33 4.65

I 18 0.9000 651.0 468.7 15.1 9.25 4.84 14.09 2.91 66.40 9.47 4.63

19 1.0000 669.0 481.7 16.7 9.32 4.98 14.30 2.87 65.40 9.64 4.66

20 1.1000 675.0 486.0 ]8.4 9.22 5.07 ]4.29 2.82 64.80 9.68 4.6]

I 21 1.2000 690~O· 496.8 20.1 9.23 5.21 14.44 2.77 63.80 9.83 4.61

I
MA~TEC, INC.
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0 4 8 12 16 20 24

Total Normal Stress, ksf--
Effective Normal Stress, ksf - --

1S
Sample No. 1 2 3

Water Content, 32.5 30.7 27.4
12.5 Dry Density, pet 88.6 91.0 942

m Saturation, 99.9 100.0 96.6:E-- .E Void Ratio 0.8597 0.8103 0.7488.... 3J2 10 Diameter, in. 2.84 2.85 2.84
ui Height, in. 6.04 6.11 6.13
rn ....
g Water Content, 32.6 27.1 22.5
en 7.5 2 Dry Density, pet 88.6 96.1 103.3
"- iii
~

III Saturation, 100.0 100.0 100.0......s;: « Void Ratio 0.8597 0.7155 0.5953
(J) 5 Diameter, in. 2.84 2.80 2.75Cl

Height, in. 6.04 6.01 5.95
Strain rate, in.lmin. 0.00 .0.00 0.00

2.5 Back Pressure, ksf 2.9 2.9 2.9
II' '- 1

Cell Pressure, ksf 5.8 8.6 14.4

0 Fail. Stress, ksf 2.1 8.9 112
0 10 20 30 40 Total Pore Pr., ksf 3:9 4.4 9.0

Axial Strain, % Ult. Stress, ksf
Total Pore Pr., ksf

Type of Test: 111 Failure, ksf 4.0 13.1 16.6

CD with Pore Pressures
113 Failure, ksf 1.9 4.2 5.4

Sample Type: tmdistur~ed Client: TVA

Description: BrownsMdyfmcmy
Project: TVA Kingston - Proposed Gypsum Stack

LL= 50 PL=24 PI=26
Specific Gravity: 2.64 Location: NB-85A/8

Remarks: CH Sample Number: UD-6, 7 & 8 (CD) Depth: 23'·29'

Proj. No.: 3043051021 Date:

TRIAXIAL SHEAR TEST REPORT

Figure MACTEC. INC.

Tested By: ,-,A=le~xa=n=d=e=r Checked By: ~H~a~m~le~tt~~ _

---~-----------~--------
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Client: TVA
Project TVA Kingston - Proposed Gypsum Stack
Location: NB-85B Depth: 23'-29' Sample Number: UD-6, 7 & 8 (CD)
Project No.: 3043051021 Figure I MACTEC. INC.

Tested By: !-A~le~x~a~fld~e~r Checked By: .!..H~a!.!..!m~le~tt~ _
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.... MACTEC, INC. --'

TRIAXIAL COMPRESSION TEST
CU with Pore Pressures

9113/2005
10:13 PM

Final
679.710
531.300

94.030
33.9

UD-6, 7 & 8 (CU)

Consolidated

PI=26

32.6 32.6

2.84 2.84

6.32 6.32
6.04 6.04

0.00 0.00

117.5 117.5
88.6 88.6

0.8597 0.8597
100.0 100.0

Saturated

sample Number.

PL=24

117.5
88.6

0.8597
99.9

887.600
0.000
32.5

1176.4
2.84
6.32
6.04

TVA
TVA Kingston. Proposed Gypsum Stack
3043051021
NB-85B
23'-29'

Date:
Client:
Project:
Project No.:
Location:
Depth:
Description:
Remarks:
Type of Sample: tmdisturbed
Specific GravIty=2.64 LL=50
Test Method: COE tmifonn strain

Load ring constant = 0.72 Ibs. per input unit
Consolidation cell pressure = 40.00 psi (5.76 ksf)
Consolidation back pressure = 20.00 psi (1.88 ksf)
Consolidation effective confining stress =2.88 ksf
Strain rate, inJmln. = 0.00

Fall. stress =2.09 ksfat reading no. 11

Specimen Parameter- Initial
Moisture content: Moist soll+tare, gms. 1176.400
Moisture content: Dry soll+tare, gms.
Moisture content: Tare, gms:
Moisture, %
Moist specimen weight, grils.
Diameter, in.
Area,in.a

.Height, in.
Net decrease in height, in.
Wet Density, pcf
Dry density, ~f
Void ratio
Saturation, %

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Def. Deviator Minor Eft. Major Eft. Pore
Dial Load Load Strain stress Stress Stress 1:3 Press. p Q

No. in. Dial Ibs. % ksf kaf kaf Ratio psi kaf ksf

0 0.0000 0.0 0.0 0.0 0.00 2.88 2.88 1.00 20.00 2.88 0.00

1 0.0100 67.0 482 02 1.10 2.51 3.60 1.44 22.60 3.05 0.55

2 0.0200 85.0 612 0.3 1.39 2.32 3.71 1.60 23.90 3.01· 0.69

3 0.0300 96.0 69.1 0.5 1.57 2.20 3.77 1.71 24.70 2.99 0.78

4 0.0400 104.0 74.9 0.7 1.69 2.12 3.81 1.80 25.30 2.96 0.85

5 0.0500 108.0 77.8 0.8 1.76 2.07 3.83 1.85 25.60 2.95 0.88

6 0.0600 111.0 79.9 1.0 1.80 2.03 3.83 1.89 25.90 2.93 0.90

7 0.0700 114.0 82.1 12 1.85 2.02 3.86 1.92 26.00 2.94 0.92

8 0.0800 117.0 842 1.3 1.89 1.99 3.88 1.95 2620 2.93 0.95

9 0.0900 120.0 86.4 1.5 1.94 1.96 3.90 1.99 26.40 2.93 0.97

10 0.1000 122.0 87.8 1.7 1.97 1.94 3.91 2.01 26.50 2.93 0.98

11 0.2000 132.0 95.0 3.3 2.09 1.86 3.95 2.13 27.10 2.90 1.05
12 0.3000 108.0 77.8 5.0 1.68 1.21 2.89 2.39 31.60 2.05 0.84
13 0.3500 110.0 79.2 5.8 1.70 1.45 3.15 2.17 29.90 2.30 0.85
14 0.4000 111.0 79.9 6.6 1.70 1.61 3.31 2.05 28.80 2.46 0.85

.... MACTEC, INC. ~
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I
I Specimen Parameter Initial Saturated Consolidated Final

Moisture content: Moist soll+tare, gms. 1216.500 669.040

I
Moisture content: Dry soll+tare, gms. 93().800 534.240

Moisture content: Tare, gms. 0.000 87.490
Moisture, % 30.7 30.7 27.1 30.2

I
Moist specimen weight, gms. 1216.5
Diameter, In. 2.85 2.85 2.80
Area,ln.2 6.37 ·6.37 6.15

I
Height, In. 6.11 6.11 6.01
Net decrease in height, In. 0.00 0.11
Wet Density, pcf 119.0 119.0 122.1

I
Dry density, pcf 91.0 91.0 96.1
Void ratio 0.8103 0.8103 0.7155
Saturation, % 100.0 100.0 100.0

I Load ring constant =0.721bs. per mput unit
Consolidation cell pressure =60.00 psi (8.64 ks±)

I
Consolidation back pressure =20.00 psi (2.88ks±)
Consolidation effective confining stress = 5.76 ksf
Strain rate, InJmin.= 0.00

I
Fail. Stress = 8.88 ksf at reading no.20

Oaf. Deviator MlnorEff. MajorEff. Pore
Dial Load Load Strain Stress Stress streSs 1:3 Press. P Q

No. in. Pial :Ibs. % ksf ksf ksf Ratio psi ksf ksf

I 0 0.0000 0.0 0.0 0.0 0.00 5.76 5.76 1.00 20.00 5.76 0.00
1 0.0100 168.0 121.0 02 2.83 5.31 8.14 1.53 23.10 6.73 1.41
2 0.0200 208.0 149.8 0.3 3.50 4.95 8.45 1.71 25.60 6.70 1.75

I 3 0.0300 233.0 167.8 0.5 3.91 4.69 8.61 1.83 27.40 6.65 1.96
4 0.0400 258.0 185.8 0.7 4.32 4.44 8.76 1.97 2920 6.60 2.16
5 . 0.0500 281.0 202.3 0.8 4.70 4.18 8.88 2.13 31.00 6.53 2.35

I 6 0.0600 305.0 219.6 1.0 5.09 3.92 9.01 2.30 .32.80 6.46 2.55
7 0.0700 321.0 231.I 1.2 5.35 3.74 9.10 2.43 34.00 6.42 2.68
8 0.0800 337.0 242.6 1.3 5.61 3.59 9.20 2.56 35.10 6.39 2.80

I 9 0.0900· 352.0 253.4 1.5 5.85 3.47 9.32 2.69 35.90 6.40 2.92
10 0.1000 361.0 2642 1.7 6.09 3.36 9.44 2.81 36.70 6.40 3.04
11 0.1500 417.0 300.2 2.5 6.86 3.08 9.94 3.23 38.60 6.51 3.43

I 12 02000 455.0 327.6 3.3 7.42 3.05 10.47 3.43 38.80 6.76 3.71
13 0.3000 510.0 367.2 5.0 8.17 324 11.41 3.52 37.50 7.33 4.09
14 0.4000 534.0 384.5 6.7 8.41 3.63 12.04 3.32 34.80 7.83 4.20

I 15 0.4500 551.0 396.7 7.5 8.60 3.77 12.37 3.28 33.80 8.07 4.30
16 0.5000 565.0 406.8 8.3 8.74 3.87 12.61 3.26 33.10 824 4.37
17 0.5500 574.0 413.3 92 8.80 3.97 12.77 3.21 32.40 8.37 4.40

I 18 0.6000 583.0 419.8 10.0 8.85 4.09 12.94 3.16 31.60 8.52 4.43

19 0.6500 588.0 423.4 10.8 8.85 4.18 13.02 3.12 31.00 8.60 4.42
20 0.7000 596.0 429.1 11.7 8.88 4.25 13.13 3.09 30.50 8.69 4.44

I 21 0.8000 599.0 431.3 13.3 8.76 4.32 13.08 3.03 30.00 8.70 4.38
22 0.9000 598.0 430.6 15.0 8.58 4.32 12.90 2.99 30.00 8.61 4.29

23 1.0000 581.0 418.3 16.7 8.17 4.35 12.52 2.88 29.80 8.43 4.09

I 24 1.1000 563.0 405.4 18.3 7.76 4.39 12.15 2.77 29.50 827 3.88

MACTEC, INC.
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I
I Specimen Parameter Initial Saturated Consolidated Final

Moisture content: Moist soil+tare, gms. 1221.900 617.770

I
Moisture content: Dry soll+tare, gms. 959.100 503.750
·Moisture content: Tare, gms. 0.000 87.190
Moisture, % 27.4 28.4 22.5 27.4

I
Moist specimen weight, gms. 1221.9
Diameter, In. 2.84 2.84 2.75 .

Area, In.'" 6.33 6.33 5.95

I
Height, in. 6.13 6.13 5.95
Net decrease in height, in. 0.00 0.18
Wet Density, pet 120.1 121.0 126.6

I
Dry density, pef 94.2 942 103.3
Void ratio 0.7488 0.7488 0.5953
Saturation, % 96.6 100.0 100.0

I Load ring constant = 0.72 Ibs. per input unit
Consolidation cell pressure =100.00 psi (14.40 ksf)

I
Consolidation back pressure =20.00 psi (2.88 ksf)
Consolidation effective confining stress =11.52 ksf
Strain rate, InJmin. =0.00

I
Fall. Stress = 11.22 ksfat reading no. 13

Def. Deviator MlnorEff. MaJorEff. Pore
Dial Load Load Strain Stress Stress Stress 1:3 Press. P Q

No. In. Dial Ibs. % ksf Itsf ksf Ratio psi ksf Itsf

I 0 0.0000 0.0 0.0 0.0 0.00 11.52 11.52 1.00 20.00 11.52 0.00
1 0.0100 208.0 149.8 0.2 3.62 11.12 14.74 1.33 22.80 12.93 1.81
2 0.0200 270.0 194,4 0.3 4.69 10.76 15.45 1.44 25.30 13.10 2.35

I 3 0.0300 314.0 226.1 0.5 5.45 10.44 15.89 1.52 27.50 13.16 2.72
4 0.0400 349.0 .251.3 0.7 6.04 10.11 16.15 1.60 29.80 13.13 3.02
5 0.0500 374.0 269.3 0.8 6,46 9.75 16.21 1.66 32.30 12.98 3.23

I 6 0.0600 402.0 289,4 1.0 6.94 9.45 16.38 1.73· 34.40 12.91 3.47
7 0.0700 435.0 313.2 12 7.49 9.12 16.61 1.82 36.70 12;86 3.75
8 0.0800 465.0 334.8 1.3 8.00 8.84 16.84 1.90 38.60 12.84 4.00

I 9 0.0900 486.0 349.9 1.5 8.34 8.57 16.91 1.97 40.50 12.74 4.17
10 0.1000 509.0 366.5 1.7 8.72 8.22 16.95 2.06 42.90 12.58 4.36
11 02000 622.0 447.8 3.4 10,48 6.38 16.86 2.64 55.70 11.62 5.24

I 12 0.3000 662.0 476.6 5.0 10.96 5.57 16.53 2.97 61.30 11.05 5.48
13 0,4000 690.0 496.8 6.7 1122 5.37 16.59 3.09 62.70 10.98 5.61
14 0.5000 702.0 505.4 8.4 11.21 5.34 16.55 3.10 62.90 10.95 5.60

I 15 0.6000 693.0 499.0 10.1 10.86 5.34 16.20 3.03 62.90 10.77 5.43
16 0.7000 702.0 505,4 H.8 10.80 5.34 16.14 3.02 62.90 10.74 5.40
17 0.8000 706.0 508.3 13.5 10.65 5.34 15.99 2.99 62.90 10.67 5.33

I 18 n.9000 721.0 519.1 15.1 10.67 5.36 16.02 2.99 62.80 10.69 5.33
19 1.0000 723.0 520.6 16.8 10.48 5.37 15.85 2.95 62.70 10.61 5.24
20 1.1000 731.0 526.3 18.5 10.38 5.37 15.76 2.93 62.70 10.56 5.19

I 21 1.2000 741.0 533.5 20.2 10.31 5.39 15.70 2.91 62.60 10.54 5.15

I
MACTEC, INC.

I
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1201008060
p', psi

4020

Phase calculations based on start and end of test.

* Saturation is set to 100% for phase calculations.

Max. Shear

c' = 1.94 psi

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM 04767

I I / I
1 /( 1

I / 1 I
¢' = 32.9 I I / / I I

~n_¢~=-0~5 : 1~~ __ ~ : _
1 I / / 1
1 I h/.I

:.I ~
I

- - - - - -1--
1//

./i

o

40

'00
I:l.

0-

20

Symbol (') b. [!]

I 1 J
Sample No. UD-5 UD-6 UD-5

140 I Test No. 13772.1 13772.2 13771..3
I I 1

I I 1 Depth 28-30 ft 30-32 Ft. 2E!-30 ft

120----.L_--t---l--- I- Diameter, in 2.84 2.831 2.844
1 I I HeiQht, in 5.57 5.57 5.57
I I .1

0 Water Content. % 46.9 26.7 37.2
100 -

___ L __ +..,,-_J. ___ :;::
l- E 85.6I 1 I Dry Density, pcf 76.13 98.14

'iii
I:l. 1 I I Saturation, % 103.2 98.8 102.4
vi - - - ~ - - J. "TT'!- _I ___ Void Ratio 1.24 0.739 0.993V) 80- I--
W I -~ _
0:: Water Content. % 44.8 25.8 34.5I-- I I '-V) I 0
0:: I I I OJ Dry Density, pcf 76.74 100. 87.83..t:0 60----~-l- V)
I-- Saturation*, % 100.0 100.0 100.0~ OJ

GJ '-
0 Void Ratio 1.22 0.705 0.942.....

D

v~--~-~~---
III

40-
[IJ

Back Press.. psi 54 57.99 60-
Ver. Eff. Cons. Stress, psi 20 40.01 80

I J ~ Shear Strength, psi 12.57 30.6 39.17
20-~-r--...j.---I- Stroin at Failure, % 17.8 15.5 11.8

I . I I
I 1 I Strain Rate, %/min 0.022 0.022 0.022

0 I I B-Value 0.95 0.95 0.95

~
1 ,I

0 10 15 20 Measured Specific Gravity 2.73 2.73 2.73
VERTICAL STRAIN, % Liquid Limit 74 53 74

Plastic Limit 36 27 36

Project: TVA Kingston Gypsym Stack r--J r--J r--J r-J
Location: NB-858 I I 1 I I I I ,

SeGTesting Project No.: GTX G0959 I I I I , 1 I I

Baring Na.: NB-85B
I I I I I 1 I I

express
I I I I I I I I

!he grouodwork for S<JCO!lSS Sample Type: Shelby Tube --~ --~ --- ~
Description:

Remarks:
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Max. Shear

c t
=: 1.94 psi

cp' = 32.9

ton rp' = 0.65
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150 -t--.L..--L-L--+-L-...---..l.--1--f---l.--l-

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

'[ 100

vien
w
a::
Ien
a::

W~ 50
Cl

Semple No. Test No. Depth Tested By Test Dote Checked By Check Dote Test File

Q) UD-5 13772.1 28-30 ft JW 12/9/05 HJ . 13771.1_ 1057.det

t:. UD-6 13772.2 30-32 Ft. JW 12/9/05 HJ 13772.2_2054.dat

[!] UD-5 13771.3 28-30 ft JW 12/9/05 HJ 13771.3_1062.dat

GeoTestlng Project: TVA Kingston Gypsym St dJocation: NB-85B IProject No,: GTX G0959

express Boring No.: NB-858 Sample Type: Shelby Tube 1
theg~ for sua:ess Description:

Remarks:
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM 04767

r--1 r--l r--1 r--1
I 1 I 1 I I I I
I I I I I I 1 1

1 I I I I I I I
I I I 1

, I I I
--~ --~

~ ~~

150 200 250 300
p; psi

Symbol (l) t::. Q]

Sample No. UD-5 UD-6 UD-5

Test No. 13772.1 13772.2 13771.3

Depth 28-30 ft 30-32 Ft. 28-30 ft

Diameter, in 2.84 2.831 2.844

Height. in 5.57 5.57 5.57

~ Water Content, % 46.9 26.7 37.2

E Dry Density; pef 76.13 98.14 85.6

Saturation, % 103.2 98.8 102.4

Void Ratio 1.24 0.739 0.993

..... Water Content, % 44.8 25.8 34~5
0
Q) Dry Density, pef 76.74 100. 87.83.c
Vl

Q) Saturation*, % 100.0 100.0 100.0
.....
.E Void Ratio 1.22 0.705 0.942
Q)

(D
Back Press., psi 54 57.99 60

Ver. Eff. Cons. Stress,psi 20 40.01 80

Shear Strength, psi 12.57 30.6 39.17

Strain at Failure, % 17.8 16.5 11.8

Strain Rate, %/min 0.022 0.022 0.022

B-Value 0.95 0.95 0.95

Measured Specific Gravity 2.73 2.73 2.73

Liquid Limit 74 53 74

Plastic Limit 36 27 36

20

10050

Phase calculations based on start and end of test.

* Saturation is set to 100% for phase calculations.

Remarks:

Max. Shear
I

I
c = 5.68 psi ,

¢ = 17.5 I I I

tan ¢ = 0.31 1 ' J 1
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Location: NB-858
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~ 1 1 I
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0 1'5

VERTICAL STRAIN, %

Project: TVA Kingston Gypsym Stack

'0;
0..

GeoTesting t-P_r-::oj_Bc_t_N_O_.:_G_T_X_G_0_95_9 -,- -----i
e .lC pre $: $ Boring No.: NB-85B

1hegroundworkfor~ Sample Type: Shelby Tube

Description:
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c = 5.68 psi I

¢ '" 17.5 I

tan ¢ = 0.31 . I I I 1
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

150 -t---L-..J---L_+--L--J_...l--+_-'---l-

'iii
Q.

0:.

'00
0.. 100
ui
Vl
W
g:
Vl

tr

W~ 50
o

Sample No. Test No. Depth Tested By Test Dote Checked By Check Date Test File

~ UD-5 13772.1 28-30 ft JW 12/9/05 HJ 13771.1_ 1057.dot

f" UD-6 13772.2 30-32 Ft. JW 12/9/05 HJ 13772.2_2054.dat

[:J UD-5 13771.3 28-30 ft JW 12/9/05 HJ 13771.3_1062.dat

GeoT88ting Project: TVA Kingston Gypsym St~dIocation: NB-85B IProject No.: GTX G0959

e~press Boring No.: NB-B5B Sample Type: Shelby Tube I
the grotJI1dwork for SlIO:eSll Description:

Remarks:
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Proposed Gypsum DisposalArea, TVA Kingston Fossil Plant
MACTEC Project 3043051064.01

PERMEABILITY TEST RESULTS

February 24, 2006
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Proposed Gypsum Disposal Area, TVA Kingston Fossil Plant
MACTEC Project 3043051064.01

PERMEABILITY TEST RESULTS

February 23, 2006
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------------------TVA Kingston - Gypsum Disposal
MACTEC Project No.

.3043-05-1064-01
Summary of Laboratory Testing for Hydraulic Conductivity

K-l I un I 12-14

I
29.0

K-2 I un 12-14 27.9

K-3 Bulk 10-15 29.0

K-4 un 12-14 19.4
-

K-5 I UD 12-14 26.6

K-6 I Bulk 10-15 24.1

K-7 Bulk 10-15 17.7

K-8 Bulk 10-15 22.2

K-9 UD 12-14 26.9

K-1O I UD I 12-14 26.1

Boring Sample Depth (ft) Moisture (0...'0)
DryUnitwt

(pet)

92.3

95.9

87.3

107.3

96.5

96.2

104.3

97.3

93.8

98.1

~ Note: Bulk soil samples were remolded to approximately 95% oftheir respective standard Proctor maximum dry densities and 2% over

~ optimum moisture content. ... o.V""-
o .
o
tv
tv
00
00
w



------ ------------ -
TVA Kings~on - Gypsum Disposal

MACTEC Project No.
3043-05-1064-01

Summary of Laboratory Testing for Hydraulic Conductivity

Boring I Sample I Depth (ft) I Moisture (%) I DryUnitwt
(pet)

-
K-ll un 12-14 22.9 102.4

i

K-12 UD 12-14 24.3 96.1

K-13 un 12-14 29.9 87.4

K-14 un 12-14 29.4 I 94.2

K-15A UD 12-13 37.3 I 80.3

K-16 I Bulk 10-15 I 24.6 I 95.7

K-17 I Bulk 10-15 I 31.7 I 86.6

K-18 I Bulk 10..:15 I 31.6 I 87.1

....,
-<
~
o
o
o
tv
tv
00
00
-+::-.

Note: Bulk soil samples were remolded to approximately 95% oftheir respective standard Proctor maximum dry densities and 2% over

optimum moisture content. ~
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