APPENDIX C

SOIL GRAIN SIZE, MOISTURE CONTENT, AND ATTERBERG LIMITS DATA
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This information taken from “Report of Geotechnical Exploration — Ash Disposal Area —
Kingston Fossil Plant, Kingston, Tennessee,” MACTEC Engineering and Consulting, Inc.,
May 4, 2004. v
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TVA Kingston Fossil Plant Ash Disposal Area May 4, 2004
‘ MACTEC Praject 3043041009/0001

LABORATORY TEST PROCEDURES -

Moisture Content

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

Unit Weights

The moist or dry unit weight of a given soil mass is obtained by dividing the weight of the soil mass
by the volume. Selected portions of the 3-inch split spoon and Shelby tube samples obtained during

the exploration were measured and weighed in our laboratory to determine sample unit weights.
Specific Gravity of Soil Solids

. The specific gravity of soil solids is the ratio of the mass of 2 unit volume of a soil solid 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, and “Test Methods for Specific Gravity of Soil Solids by Water

Pycnometer”.
Atterberg Limits

Originally, the Atterberg Limits consisted of seven "limits of consistency” of fine-grained soils. In
current engineering usage, the term usually refers oniy to the liquid limit (LL) and plastic limit
(PL). The LL (between the liquid and plastic states) is the water content at which a trapezoidal
groove of specified shape, cut in moist soil held in a special cup, is closed after 25 taps on a hard
rubber plate. The PL (between plastic and semi-solid states) is the water content at which the soil

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

. The LL has been found to be proportional to the compressibility of the normally consolidated soil.
The Pl is the calculated difference in water contents between the LL and the PL. Together the LL
and PI are used to classify silts and clays according to the Unified Soil Classification System
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‘ MACTEC Project 3043041009/0001

(ASTM D 2487). The PI is used to predict the potential for volume changes in confined soils

beneath foundations or grade slabs. The LL, PL, and PI are determined in accordance with ASTM

D4318.

Grain Size Distribution

Grain Size Tests are performed to aid in determining the soil classification and the gréin size
distribution. The soil samples are prepared for testing according to ASTM D 421 (dry preparation) or
ASTM D 2217 (wet preparation). If only the grain size distribution of soils coarser than a number 200
sieve (0.074-mm opening) is desired, the grain size distribution is determined by washing the sample
over a number 200 sieve and, after drying, passing the samples through a standard set of nested sieves.
If the grain size distribution of the soils finer than the number 200 sieve is also desired, the grain size
distribution of the soils coarser than the number 10 sieve is determined by passing the sample through
a set of nested sieves. Materials passing the number 10 sieve are dispcrséd 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.
Triaxial Shear Tests

Triaxial shear tests are used to determine the strength characteristics and friction angle of a given

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

Triaxial shear tests are performed on several sections of a relatively undisturbed sample extruded
from the sampling tube. 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 confined by
all-around air pressure. The test results are presented in the form of stress-strain curves and Mohr

envelopes, or p-q plots on the accompanying Triaxial Shear Test Sheets.

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.

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

Consolidation tests are conducted on representative soil samples to determine the change in height
of the sample with increasing load. The results of these tests are used to estimate the amount and

rate of settlement of structures constructed on similar soils.

’

A consolidation test is conducted according to ASTM D-2435 on a single section of an undisturbed
sample extruded from a sample tube. The sample is trimmed into a disc 2.0 or 2.5 inches in
diameter and 1 inch thick. The disc is confined in a steel ring and sandwiched between porous
plates. Depending on the conditions in the field, the test may be conducted with a sample either at
its natural moisture content or saturated. It is then subjected to incrementally increasing - vertical
loads, and the resulting deformatioﬁs are measured with a micrometer dial gauge. Void ratios are
then calculated from these deformation readings. The test results are presented in the form of

pressure-versus-void-ratio curves on the accompanying Consolidation Test Sheet.

‘ Falling Head Permeability Test

The test sample was taken from the bottom of the undisturbed sample. 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 10-psi confining stress. Upon
completion of consolidation, a falling head permeability test was performed. The test was conducted
in accordance with ASTM D 5084.
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TABLE 3 R
NATURAL MOISTURE CONTENT AND
ATTERBERG LIMITS LABORATORY TEST RESULTS

B-1 uD-1 uD ASH 4-45 19 NT NT NT
B-1 UD-2 uD Alluvium 65-67 20 NV NP NP
B-2 uD-4 ) Alluvium 70-72 17 NV NP NP
B-3 1 SPT ASH 0-1.5 24 NT NT NT
B-3 2 SPT ASH '56.5 20 NT NT NT
B-3 3 SPT ASH 10-11.5 16 NT NT NT
B-3 4 SPT ASH 15-16.5 17 NT NT NT
B-3 5 SPT ASH 20-21.5 39 NT NT NT
B-3 6 SPT ASH 25-26.5 40 NT NT NT
B-3 7 SPT ASH 30-31.5 34 NT NT NT
B-3 8 SPT ASH 35-36.5 22 NT NT NT
B-3 9 SPT ASH 40-41.5 22 NT NT NT
. B-3 10 SPT ASH 45-46.5 31 NT NT NT
B-3 11 SPT ASH 50-51.5 39 NT NT NT
B-3 12 SPT ASH 55-56.5 43 NT NT NT
B-3 13 SPT | FILL/ASH 60-61.5 30 NT NT NT
B-3 14 SPT ASH 65-66.5 16 NT NT NT
B-4A UD-1 ubD ASH 15-17 37 NT NT NT
B-4A uD-3 upD ASH 25-27 38 NT NT NT
B-5 1 SPT ASH 015 22 NT NT NT
B-5 2 SPT ASH 5-6.5 39 NT NT NT
B-5 3 SPT ASH 10-11.5 25 NT NT NT
B-5 4 SPT ASH 15-16.5 32 NT NT NT
B-5 5 SPT ASH 20-21.5 30 NT NT NT
B-5 6 SPT ASH 25-26.5 39 NT NT NT
B-5 7 SPT ASH 30-31.5 41 NT NT NT
B-5 8 SPT ASH 35-36.5 29 NT NT NT
B-5 9 SPT ASH 40-41.5 34 NT NT NT
B-8 1 SPT ASH 0-1.5 25 NT NT NT
B-8 2 SPT ASH 5.8-7.3 20 NT NT NT
B-8 uD-2 uD ASH 10-12 19 NT NT NT
. B-8 3 SPT ASH 12-13.5 22 NT NT NT
B-8 4 SPT ASH 15-16.5 45 NT NT NT
B-8 uD-3 ubD ASH 20-22 32 NT NT NT

TVA-00002448



l TVA Kingston Fossil Plant Ash Disposal Area
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TABLE 3 :
NATURAL MOISTURE CONTENT AND
ATTERBERG LIMITS LABORATORY TEST RESLS
B-8 5 SPT ASH 22-23.5 43 NT NT NT
B-8 6 SPT ASH 25.6-27.1 27 NT NT NT
B-8 7 SPT ASH 30-31.5 25 NT NT NT
B-8A 1 SPT ASH 35-36.5 37 NT NT NT
B-8A 2 SPT ASH 40-41.5 47 NT NT NT
B-8A 3 SPT ASH 45-46.5 37 NT NT NT
B-8A 4 SPT ASH 50-51.5 36 NT NT NT
B-8A 5 SPT Alluvium 57-58.5 24 26 15 11
B-8A 6 SPT Alluvium 62-63.5 24
B-8A uD-2 ub Alluvium 60-62 22 26 16 10
‘ B-8A 7 SPT | Aluvium | 65665 | 27 w | w "

B-8A 8 SPT Alluvium 70-70.9 17
B-10 1 SPT ASH 0-1.5 18 NT NT NT
B-10 UD-1 uUD ASH 57 25 NT NT NT
B-10 2 SPT ASH 7-8.5 28 NT NT NT
B-10 uD-2 ubD ASH 10-12 25 NT NT NT
B-10 3 SPT ASH 12-13.5 30 NT NT NT
B-10 UD-3 uD ASH 15-17 38 NT NT NT
B-10 4 SPT ASH 17-18.5 45 NT NT NT
B-10 ubD-4 ub ASH 20-22 37 NT NT NT
B-10 5 SPT ASH 22-23.5 32 NT NT NT
B-10 6 SPT ASH 25-26.5 48 NT NT NT
B-10 7 SPT Alluvium 30-31.5 25 NT NT NT
B-10 UD-5 uD Alluvium 35-37 22 NV NP NP
B-10 8 SPT Alluvium 37-38.5 20 NT NT NT

NT - Not Tested

NV - Non-Viscous

NP - Non-Plastic

SPT - Standard Penetration Test

. Prepared By S 73 Date _S7/y [g‘j Checked By _mB®&HW Date _s| '_-t’oﬁ

TVA-00002449



‘ SR | o
. 3 EED £ w pd
100 ; m NL e >S - 2 i ?,. § - :
; : z\\g\
90 : ‘ :
‘ LR {1
: S A N | z TN | HE
80 ALLE L E LN HT
o L L N
14 : : . o : . k : | |
u t_~ :
& 60
L : N I O
- : N IR T
Zz 50 : . L
w : : A T A
w 40
2B
30
20
10
0 : H : Mk : ’ ‘! : HIRE
200 100 10.0 1.0 0.1 0.01 0.001
. . GRAIN SIZE - mm :
Test|% +3"| % GRAVEL % SAND % SILT [ % cLar
e 15 0.0 2.2 35.3 62.5
LL PI Ogs Be0 Dso D30 D1s D10 Ce | Cu ]
[ IV NP 0.668.
MATERIAL DESCRIPTION USCs AASHTO
® Grey Bottom Ash with Fly Ash
Project No.: 3043-04-1008.0001 Remarks:
Project: TVA Kingston Ash Disposo} Areo Specific Gravity: 2.35
® Location: B-1A & B Bulk @ 0'-5'
Dote: 04-15-04
. PARTICLE SIZE ANALYSIS REPORT
“ LAW ENGINEERING AND ENVIRONMENTAL SERVICES Fig. No.:
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MATERIAL DESCRIPTION ~'uscs - AASHTO
® Grey Fly Ash with Bottom Ash ’

Project No.: 3043-04-1009.0001 1 Remarks:
Project: TVA Kingston Ash Disposal Arec
¢ Location: B-1 UD & 4'-4.5"

Moisture Content: 19.0%

Dote: 04-19-04
. PARTICLE SIZE ANALYSIS REPORT

Fig. No.:

LAW ENGINEERING AND ENVIRONMENTAL SERVICES
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MATERIAL DESCRIPTION usScs AASHTO
® Orcnge-Grey Sitty Fine Sand SM
Project No.: 3043-04-1009.0007 .Remarks:
Project: TVA Kingston Ash Disposal Areo Moisture Content: 20.0%
® Locotion: B-1 UD @ €65'-67"'
Dote: 04-19-04
PARTICLE SIZE ANALYSIS REPORT
L LAW ENGINEERING AND ENVIRONMENTAL SERVICES Fig. No.:
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PARTICLE STZE ANALYSIS REPORT
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MATERIAL DESCRIPTION uscs AASHTO

® Orange-Brown Silty Fine Sand ' ' SM

Project No.: 3043-04-1009.0001 . Remarks:. -
Project: TVA Kingston Ash Disposoi Area 4 Moisture Content: 16.8%
@ Locotion: B-2 UD & 70'-72'

Dote: 04-19-04

PARTICLE SIZE ANALYSIS REPORT
LAW ENGINEERING AND ENVIRONMENTAL SERVICES | Fig. No.:
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MATERTIAL DESCRIPTION Uscs AASHTO
® Grey Bottom Ash with Fly Ash
Project No.: 3043-04-1009.0001 Remarks:
Project: TVA Kingston Ash Disposal Areo Specific Gravity: 2.40
® Location: 8-2A Bulk @ 0'-5°
Date: 04-19-04
PARTICLE SIZE ANALYSIS REPCRT
LAW ENGINEERING AND ENVIRONMENTAL SERVICES Fig. No.:
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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COEFFICIENTS ASTM D 422-83(2002);
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Cy 11.8 Portion < No. 10: 2.40

LAW ENGINEERING
AND ENVIRONMENTAL
SE:RV_:_[CES , INC.

Project No.: 3043041009.0001
Project: TVA Kingston Ash

Date: April 21, 2004

Fig. No.: B3
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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u 8.0 Portion < No. 10: 2.58
LAW ENGINEERING Project No.: 3043041009 .0001
AND ENVIRONMENTAL Project: TVA Kingsten Ash’
§ERVICE_S. INC. Date: April 21, 2004 Fig. No.: B3
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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LAW ENGINEERING Project No.: 304304100S.0001
AND EMRONMENTAL Project: TVA Kingston Ash
SERVICES., INC. Date: Apri! 21, 2004
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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Cu 9.2 Portion < No. 10: 2.40
LAw ENGINEERING Project No.: 3043041009.0001
AND ENVIRONMENTAL Project: TVA Kingston Ash
SEMCES» IN(:L- Daote: April 21, 2004 Fig. No.: 83
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PARTICLE SIZE DISTRIBUTION TEST REPORT
L
E E .E'gs.- :m o o a © g%
100 © n Nt D >Tk g - :‘- ; a >
T
90 f E 1= LU
Ne )
80 ] 13
70 T
o H;
2 AN
80
w \
£ s0
Ll
5 \
L 40
a
30
20 ‘\
10
: N
200 100 10.0 1.0 0.1 0.01 Q.001
GRAIN SIZE - mm
Test | % +3" % GRAVEL % SAND % SILT % CLAY USCS LL PI
| 11 0.0 0.7 27 .9 53.6 17.8 NT NT NT
SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
Sire ® el * ®B-3,50-51.5. & 55-56.5'
0.75(100.0 4| 99.3 Gray ash
0.375} 99.8 10} 97.3 SPT Samples
20 84.3
40| 86.0
60| 81.3
100 76.4
GRAIN SIZE 2001 71.4
060 0.0226
P30
D10 0.0031 Remarks:
Methods: Particle Size:
COE
C FPICIENTS ASTM D 422-83(2002);
CC 1.0t Specific Gravity of
u 7.4 Portion < No. 10: 2.27
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AND ENVIRONMENTAL Project: TVA Kingston Ash
SERVICES. INC- Date: April 15, 2004 Fig. No.: B3
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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LAW ENGINEERING Project No.: 3043041009.0001
AND ENVIRONMENTAL Project: TVA Kingston Ash
SERVICES, INC.

Date: April 21, 2004 Fig. No.: B3
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MATERIAL DESCRIPTION uses AASHTO
® Grey Fly Ash A
Project No.: 3043-04-1008.0001 Remarks: o
Project: TVA Kingston Ash Disposal Area Moisture Content: 37.2%
® Locotion: B-4A UD @ 15'-17'
Date: 04-19-04
PARTICLE SIZE ANALYSIS REPORT
LAW ENGINEERING AND ENVIRONMENTAL SERVICES | Fig. No.:
“WM—

TVA-00002461



e —

S L f ik - |
c £ EX £ e o s ¢ @ ? g
100 M ad oW TS = XS = 54:
90 -
80
70
44
Ll
Z 60
L
£ s0
Lt
&
w 40
a
30
20
10
200 100 10.0 1.0 1 0.001
GRAIN SIZE - mn .
Test|% +3"] % GRAVEL %_SAND % SILT | % cLav
| 8 0.0 ©.0 3.8 '
R Dss g0 Dsg D30 D15 D1o Ce Cu_.
] NV NP
MATERTAL DESCRIPTION USCS AASHTO
® Grey Fly Ash '
Project No.: 3043-04-1009.C001 - Remarks:
Pro;ecti TVA Kingston Ash Disposal Areg - Moisture Content: 32.0%
¢ Locaotion: B-4A UD @ 25'~27"
Specific Gravity: 2.32
Date: 04-19-04
PARTICLE SIZE ANALYSIS REPORT .
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N
= COEFFICIENTS ASTM D 422-63(2002);
c 0.77 Specific Gravity of
CU 13.6 Portion < No. 10: 2.35
LAW ENGINEERING Project No.: 3043041009 .0001
Project: TVA Ki h
AND ENVIRONMENTAL ["rejscts TV Kingsten A9
SERVICES, INC. Date: April 21, 2004 Fig. No.: BS

TVA-00002463



PARTICLE SIZE ANALYSIS REPORT

='.

f20

#40

#u%
=~ §200

in

n
1-1/2 i
1 in
3/4 in

1/2 in
13/8 in

8
=

33 in.
#10

x
W

100

L T
O T T T RS
ol LT BTN

70

80

30

PERCENT FINER-

20

0 : : : Pk S : H ] ; 1R E
200 100 10.0 1.0 0.1 0.01 0.001
' . GRAIN SIZE - mm ]

Test|% +3" % GRAVEL : ‘% SAND % SILT | 2 cLAY
o/ S| G.O 8.1 45.3 46.6

LL PI _ Dgs ’ Deé. Dso D3g Di1s Dio Ce Cyu
[} NV NP 2.07 0.188 j0.09686 )

MATERIAL DESCRIPTION. uUscs AASHTO
® Grey Bottom Ash with Fly Ash

Project No.: 3043-04-1009.0001" ' Remarks:
Project: TVA Kingston Ash Disposal Areq
® lLocotion: B-8 uD @ 10'-12"

Moisture Content: 19.4%

Date: 04-19-04
.» ‘ PARTICLE SIZE ANALYSIS REPORT
LAW ENGINEERING AND ENVIRONMENTAL SERVICES Fig. No.:

TVA-00002464



PARTICLE SIZE DISTRIBUTION TEST REPORT

I o
[ c N c <
100 ; . ~ vz i §§ - E E .i ‘;2; - ‘w‘.
90 5 1L E1RE
: R EE
: 1T EE
80 : — 11T
E~§A
70 ? AR
o : T
i N\
4 60 :
L : \
2 50
u ]
O |
w 40 ;
30 f
20 N
10 | i) N
o L. § - i : L K
200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
Test | % +3" % GRAVEL % SAND % SILT % CLAY USCS Li PI
e 12 0.0 4.1 22.3 52.0 21.6 NT NT NT
SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
inch b . .
size * prvodd . #5-8,12-13.5' & 15-16.5
0.751100.0 4| 95.¢9 Gray brown ash
0.375 97.2 10 93.2 SPT Somples
20f 90.3
401 86.7
60| 84.5
100| 80.5
GRAIN SIZE 200 73.6
Dgo £.0243
Dap
D10 0.0015 Remarks:
Methods: Particle Size:
COEFFICIENTS ASTM D 422-83(2002):
e 1.62 Specific Gravity of
Cu 16.2 Portion < Ne. 10: 2.38.

LAW ENGINEERING Project No.: 3043041009 .0001
AND ENVIRONMENTAL Project: TVA Kingston Ash
SERVICES, INC.

Dote: April 21, 2004 Fig. No.: B8

ettt ————— ———
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PARTICLE SIZE ANALYSIS REPORT

4140

80

8

70

60

50

PERCENT FINER

40

30

20

10

200 100 10.0 1.0

GRAIN SIZE - mm

0.

1 c.01 0.001

Test|% +3" % GRAVEL % _SAND

% SILT 1 % cLaY

e 10 0.0 ' 0.0 5.3

94.7

LL PT ‘Dgs Dso Dso Dzp

MATERIAL DESCRIPTION

USCs AASHTO

® Grey Fly Ash

Project No.: 3043-04-1009.0001
Project: TVA Kingston Ash Disposal Area
¢ Location: B-8 UD @ 20'-22°

Date: 04-19-04

Remarks:

Moisture Content: 32.2%

'PARTICLE SIZE ANALYSIS REPORT
LAW ENGINEERING AND ENVIRONMENTAL SERVICES

Fig. No.:!: e

—— ————
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PARTICLE SI1IZE DISTRIBUTION TEST REPORT
LR
£ £ X €7 4w ¢ 8
100 © Mmoo~ E % g g . ?r: ,.8,, i §- ; r‘l
90
80 N
70
14 : : 11 N
2 AR
L 1 : EARR
NG | E
= 50 N
2
w 40 : EARE
o :
30 N
20 \\
10
ol |l ]
200 100 10.0 1.0 0.1 C.01 0.001
GRAIN SIZE - mm
Test|% +3" % GRAVEL % SAND % SILT % CLAY - USCS LL PI
e 10 0.0 13.2 56.9 26.2 3.7 NT NT NT
SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
oire . fhaedl ° eB-8,25.6-27.1'& 30-31.5
0.75( 100.0 4} 86.8 Gray ash
0.375| €6.7 101 71.9 : SPT Samples
20| 61.9 .
40| 53.2
60| 48.7
100 41.2
GRAIN SIZE 200| 28.9
D60 0.733
D30
010 0.0178 Remarks:
Methods: Particle Size:
COEF
C OEFFICIENTS ASTM D 422-83(2002):
CC 0.43 Specific Gravity of
.} u 41.2 Portion < No. 10: 2.48
LAW ENGINEERING Project No.: 3043041008.0001
AND ENVIRONMENTAL Project: TVA Kingston Ash
SER\,ICES s INC - Date: April 21, 2004 Fig. No.: B8

TVA-00002467



PARTICLE SIZE DISTRIBUTION TEST REPORT

: £ &
E £ ES S w o o o o { 8
4100 © .‘-.-$ gg -‘L__T;_i - = 37:51»
50 ' ' N
80
70
x
W
7 60
Ty
£ s0
18]
&
u 40
a \
30 \
20 N\
10 U}
0 : . R B . : H T
200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
Test| % +3" % GRAVEL % SAND % SILT Z CLAY UsCs LL FI
ol 13 0.0 .0 28.2 68.2 3.6 NT NT NT
SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information: )
ire . number * ®B-8A,40-41.5' & 45-46.5
41100.0 Dark gray ash
10| 8.9 SPT Somples
20 99.8
40 99.5
60 8.6
100 92.4
GRAIN SIZE 200 71.8
D60 0.0550
D30
010 0.0098 Remarks:
Methods: Particle Size:
COEFFI T
CIENTS ASTM D 422-83(2002);
Ce 1.18 Specific Gravity of
CU 5.6 Portion < No. 10: 2.52

| . LAW ENGINEERING
AND ENVIRONMENTAL
SERVICES, INC.

Date: Apriil 21, 2004;_

Project vNo.: 3043041008.0001
Project: TVA Kingston Ash

Fig. No.: BBA

TVA-00002468



PARTICLE SIZE DISTRIBUTION TEST REPORT

6 in.
/4 in

<
b ]

3 in
2 in.

“11-1/2 in
in

100

1/2 in
13/8 in

|
4'_' #10

=)
N
b

70

#40
-] #60
=1 #14Q

60

50

PERCENT FINER

30

20 b =

10

ol MBI ETEE I IR i
‘ 200 100 10.0 1.0 0.1 0.01 0.001

GRAIN SIZE - mm

Test|{ % +3" 7% GRAVEL % _SAND % SILT % CLAY USCS LL PI
| 15 | 0.0 3.2 41 . 4 32.4 23.0 CL 25 11

SIEVE PERCENT FINER STEVE PERCENT FINER Sample information:
e | @ “ee’ | @ ®B-84,57-58.5' & 62-63.5'
0.751100.0 4] 96. Tan sandy lean clay
0.375| @97.9 10| ¢8. SPT Sompiles

H

Q

o

~
ENNOQOOPO

GRAIN SIZE 200| 55.
DBO 0.0901

Dag .
D1o Remarks:

Methods: Particle Size:
COEFFICIENT
c S ASTM D 422-63(2002);
cS Specific Gravity of
u Portion < No. 40: 2.68

LAW ENGINEERING Project No.: 3043041009.0001

AND ENVIRONMENTAL Project: TVA Kingston Ash
LﬂICES;INC_:_ Dote: April 21, 2004 Fig. No.: BBA ||
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ANALYSIS REPORT

Y .
.é .é S 3 C - : o© =) =) e Q < §
100 _w " L .w 23 = P = - - ; >
90
80
70
x
]
4 80
SN
Z 50
Z .
3 N
w 40 .
o \\\\~!.
30
. ‘\\\.
20
10
o B . : .
200 10C 10.0 1.0 0.1 .01 G.001
GRAIN SIZE - mm
Test|% +3% % GRAVEL % SAND "% STILT | Z CLAY
o -4 0.0 0.0 42.8 34.7 22.5
LL PI Dsgs Dsg Dsg D30 C1s Dio Ce Cy
® 26 10 0.176 |0.0832 10.0524 |0.00838
MATERIAL DESCRIPTION USCS AASHTO
® Grey-Brown Sandy Lean Cloy cL
Project No.: 3043-04-1008.0001 Remarks:’

Project: TVA Kingston Ash Disposal Area
& Location: B~-8A UD @ 60'-62'

Date: 04-19-04

PARTICLE SIZE ANALYSIS REPORT
LAW ENGINEERING AND ENVIRONMENTAL SERVICES

e —————

Moisture Content: 21.9%

Specific Gravity: 2.67

e ——

——

—

Fig. No.:

TVA-00002470
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PARTICLE SIZE DISTRIBUTION TEST REPORT
K
¢ £ £YE7 ne $ 8
100 o " 1 % S g - E 5 E g -:-: 5;
%
80
70 : H:
2 F1NE .
L a i
fi 80 : T
Lo : 11
Z 50 :
wl H ERRE
3 : 1|
W 40 : EANE
a ; EE
0
20 Xs
: [T
5 K : a
10 : REA RS
g —
0 : : I B ;| 111
200 100 10.0 1.0 0.1 Q.01 0.001
GRAIN SIZE - mm
Test|{Z +3" % GRAVEL % SAND % SILT % CLAY UsCsS LL PL
14 0.0 0.0 82.7 10.5 6.8 SM NP NP
SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
iy * number * #08-8A,65-66.5' & 70-70.9'
20 100.0 Gray brown Si lty saond
40| 99.7 SPT Samples
60 75:0
100 36.7
200 17.3
GRAIN SIZE
DGO 0.206
D30
D10 0.0111 Remarks:
Methods: Particle Size:
FF
= COEFFICIENTS ASTM D 422-83(2002);
oS 7.62 Specific Gravity of
u 18.5 Portion < No. 40: 2.67
LAW ENGINEERING Project No.: 3043041009.0001
AND ENVIRONMENTAL Project: TVA Kingston Ash
SERVICES, TINC. Date: April 21, 2004 Fig. No.: B8A

TVA-00002471




A e g %8
100 © m o~ L § g% - E s: :. = - s
90 :
80 :
70 ' e
¥ CHHHEE L SR N |
ool plielip - QUL LN
~ HELE uN e \
5 so el N
L RS = : s : 11
& Sk : : 11
w 40
a
30
20
10
Q . : : : :
‘ 200 100 10.0 1.0 0.1 : 0.01 0.001
GRAIN SIZE - mm
Testl% +3" % GRAVEL % SAND % SILT [ % cLAY
e 11 0.0 8.0 59.1 31.¢
LL PI Dgs Dgg Dso D3g D1s Dyo Ce Cy
) NV NP 2.66 0.320 0.172
MATERIAL DESCRIPTION Uscs AASHTO
® Grey Fly Ash with Bottom Ash ' ' ‘
Project No.: 3043-04-1009.0001 .Remarks:
Project: TVA Kingston Ash Disposal Area Moisture Content: 24.7%
® Location: B-10 UD @ 5'-7° ’
Specific Gravity: 2.29
Dote: 04-19-04
. PARTICLE SIZE ANALYSIS REPORT
1AW ENGINEERING AND ENVIRONMENTAL SERVICES |l Fig. No.:
o e ta——l

TVA-00002472



PARTICLE SIZE ANALYSIS REPORT

< e C
£ g S €7 L e 28
100 © m N:‘- -5 gg - z g. ;O'. § ; 2.
90 - f\\i
sop LLLLiFLir il 1NN IS N E—
: C g P | ™~ | e
70 ) f L Nk : ) : . A1
24 . : ' E N : : ; 11
W ; : S E : : 1] 1
& 60 | : o . : { | \ :
L : ; RN A : : IIRE N
z 30 ity
W
4
‘W 40
a
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10
Q : N . N 5 S 5 k b . p : .
200 100 ) 10.0 1.0 0.1 0.01 0.001
. GRAIN SIZE - mm
Test{Z +3" % GRAVEL % SAND % SILT % CLAY
el 12 0.0 6.6 40.0 53.4
LL PI Dgs Pso Dsg P30 D1s ale Ce Cu
° NV 1P 1.82 0.110

MATERIAL DESCRIPTION USCS AASHTO
® Grey Fly Ash with Bottom Ash

Project No.: 3043-04-1009.0001° Remarks:
Project: TVA Kingston Ash Disposal Areag Moisture Content: 24.5%
® Location: B-1C UD & 10'~-12"

Date: 04-19-04
PARTICLE SIZE ANALYSIS REPORT

LAW ENGINEERING AND ENVIRONMENTAL SERVICES Fig. No.:
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w 40 | ; G DG FO | ' ; f s ;
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200 1Q0 10.0 1.0 0.1 : 0.01 0.001
GRAIN SIZE - mm .
Test|s +3" % GRAVEL % SAND % SILT 1 % cLAY
e 13 0.0 1.5 ’ 87.6 - 30.9
LL PI Das Deo Dsc D30 Dis Bio Ce Cy
® NV NP Q.653 0.2863 0.176 ’
MATERIAL DESCRIPTION UsCsS AASHTO -
® Grey Fiy Ash with Bottom Ash ' ’
Project No.: 3043-04-1009.0001 Remorks:
Project: TVA Kingston Ash Disposal Area Moisture Content: 38.1%
® Locatijon: B-10 UD @ 15'-17" ’
Dote: 04-18~04
PARTICLE SIZE ANALYSIS REPORT
LAW ENGINEERING AND ENVIRONMENTAL SERVICES Fig. No.:

TVA-00002474
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Qo
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200 100 10.0 1.0 .1 0.01 Q.001
GRAIN SIZE - mm
Test|Z +3" % GRAVEL . % SAND ‘ % SILT | 2 cLay
¢ 14 0.0 0.0 16.9 83.1
Lb PI . Das Dso Dso D30 D15 Dio Ce Cy
] NV NP 0.0832
- e ——
MATERIAL DESCRIPTION . USCS AASHTO
® Grey Fly Ash
Project No.: 3043-04-1009.0001 Remarks:
Project: TVA Kingston Ash Disposal Area Moisture Content: 36.5%
¢ Location: B-10 UD @ 20 -22° ’ .
) Specific Gravity: 2.28
Dote: 04-19~04
PARTICLE SIZE ANALYSIS REPORT
LAW ENGINEERING AND ENVIRONMENTAL SERVICES Fig. No.:
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200 100 10.0 1.0 0.1 g.01 0.001
GRAIN SIZE - mm
Test|{% +3" % GRAVEL % SAND Z SILT % CLAY
| 3 0.0 0.0 56.7 24.6 18.7
LL PI Dgs Deo Dso D3g D1s Dig Ce Cy
] NV NP 0.193 | 0.115 {0.0931{C.0265 |0.0015
MATERIAL OESCRIPTION uscs AASHTO
® Tan-Brown Silty Fine Sand SM .
Project No.: 3043-04-1009.0001 Remarks:
Project: TVA Kingston Ash Disposal- Area Moisture Content: 21.9%
® Location: 8-10 UD @ 35'-37'

Dote: 04-18-04

PARTICLE SIZE ANALYSIS REPORT

Fig. No.:

LAW ENGINEERING AND ENVIRONMENTAL SERVICES
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This information taken from “Kingston Fossil Plant — Dredge Cells/Closure Soil
Investigation,” Singleton Laboratories Report 015-672-142A, September 29,19%4.

TVA-00002477



LABORATORY TESTING

i i i ted
11 split-spoon samples obtained were visually classified and tes
';or mgisturgoconteng in accordance with ASTM D 2216, while Attgrl;;:g
- 1imits, grain-size analysis, and specific gravity tests were pgrao med
on representative SPT soil samples in accordance with ASTM D 4 1 fli M
D 422, and D 854, respectively. Test results are shown in the fie
logs. Individual test data sheets are enclosed in Appendix C.

All twenty-five (25) undisturbed soil samples obtained from the dike
areas weri testet(i f)or moisture content, class.ificatlon, grain-size,
Atterberg limits, specific gravity, and unit weight in accordance with
ASTM D 2216, D 2488, D 422, D 4318, D 854, and SLP-2, respectively.
Unconsolidated-undrained triaxial (Q) and consolidated-undrained
triaxial (R) with pore water pressure measurements were performed on
five (5) selected undisturbed soil samples in accordance with ASTM D
4767 and D 5084, respectively. Test results are also summarized 1in
Table 1. Individual test data sheets are enclosed in Appendix D.
Under Q test conditions, angles of internal friction _ranged from zero
(with 1.85 tsf cohesion) to 37.4 degrees, and cochesions varied from
zero to 1.85 tsf. Under R test conditions, apparent angles of
internal friction and cohesions ranged from 4.4 to 35.8 degrees and
from 0.32 to 3.65 tsf, respectively, and effective angles of internal
friction and cohesions varied from 9.2 to 37.5 degrees and from zero
to 2.91 tsf, respectively.

All bulk soil samples obtained from the Dredge Cell 2 were vignally
classified as a gray silty sand (fly ash) and tested for moisture

‘ content on representative samples. Natural moisture contents ranged
from 34.5 to 39.9 percent with an average of 37.6 percent. Two (2)
soil classes were identified from all the bulk samples. Compaction
tests were performed in accordance with ASTM D 698 Method A. Optimum
moisture contents and maximum dry densities were determined to be 25.4
percent and 79.8 pcf, respectively for soil Class I, and 24.5 percent
and 79.9 pcf, respectively for soil Class II. As indicated from the
test results, Soil Classes I and II are very similar. A family of
compaction curves was established for each soil class and the
compaction curves are enclosed. For each soil class, classification
tests including grain-size analysis, specific gravity, and Atterberyg
Limits were performed. Test results are summarized in Table 2 and
also shown in the attached compaction curves. Individual test data
sheets and compaction curves are enclosed in Appendix E.

Unconsolidated-undrained triaxial (Q) and consolidated-undrained
triaxial (R) with pore water pressure measurements tests were
performed on the soil samples remclded to the optimum moisture content
with 95 and 100 percent maximum dry density. Test results are also
summarized in Table 2. Individual test data sheets are also enclosed
in Appendix E. Under Q test conditions, angles of internal friction
ranged from 23.7 to 24.0 degrees and cohesions varied from 1.04 to
1.10 tsf. Under R test conditions, apparent angles of internal
friction and cohesions ranged from 17.9 to 17.9 degrees and from 0.19

‘to 0.21 tsf, respectively, and effective angles of internal friction

and cohesions varied from 28.3 to 38.3 degrees and from 0.06 to 0.27
© tsf, respectively.

TVA-00002478



SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINGSTON FP
FEATURE: DREDGE CELLS/CLOSURE EL.

STATION: SAMPLE: 6r 1

RANGE DATE : 09-29-94
PART

U.S. STANDARD SIEVE
OPENING (IN) NUMBERS

HYDROMETER

BORING: 85-1 thru S5-10

100, 2 %{4 4 40 40 200 0
il
a0 ad 10
80 A 20
P \
E \
c \
# 80 \N 40
50 N 50
: \
g 40 y 60
S }
§ 30 I 70
G
20 80
10 80
0 | 100
102 101 4100 101 10~@ 10-3
PARTICLE SIZE (MM)
GRAVEL (%)= 2 D10 (MM} = ——
SAND (%) = 32 - D30 MM} = —=
SILT(%) = 34 DO (MM) = —-
CLAY (%) = 32 COEF UNIF= —-
SOIL SYMBOL= CL-ML L.L. (%) = 28 DENSITY (pcf}= ——
MOISTURE (%) = P.I. (%) = 4 SATUBATION {%) = —=
SP. GR. = 2.65 VOID RATIO = —
REMARKS:

OMZiHr»-4Mmu —-HZMOBDMmuy

TVA-00002479
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINGSTDN FP : BORING: ss-1 thru 88-10
FEATURE: DREDGE CELLS/CLOSURE EL. :
STATION: SAMPLE: 6r 1
RANGE DATE : 08-29-94
PART :
- U.S. STANDARD SIEVE
OPENING (IN) NUMBERS HYDROMETER
2 4. 4 40 40 0
T i I fin °
90 as 10
5 80 A\ 20
E \ﬁ
R 70 30
C _T“‘
£ 60 , 40
T %\
50 N 50
A N
g 40 W\ 80
S
g 30 N —+—70
G
20 80
10 80
0 . | 100
1028 101 100 10-1 10™2 10-3
PARTICLE SIZE (MM)
GRAVEL (%)= 2 D10 (MM} = ——
SAND (%) = 32 D30 (MM) = -~
SILT(X) = 34 D60 (MM) = ——
CLAY (%) = 32 COEF UNIF= —-—
SOIL SYMBOL= CL-ML L.L.(X) = 25 DENSITY (pcf)= ——
MOISTURE (%) = P.I.(X) = 4 SATURATION (%) = ——
SP. GH. = 2.65 VOID RATIO o ——
REMARKS:

OMZH>»~iMmbd ~ZmQiomdv

TVA-00002480



PROJECT: TVA/KINGSTON FP BORING: 88—41 thru S8-40
FEATURE: DREDGE CELLS/CLOSURE EL. :
STATION: SAMPLE: 6r 2
RANGE : DATE : 09--29-04
PART
- U.S. STANDARD SIEVE
OPENING (IN) NUMBERS HYDROMETER
100 nﬁ? 4. 4 10 40 200 0
ST
90 e @ i 10
. 80 R 20
| P I E
R 70 \k\$ 30 A
C | E
E 80 ! 40 ¥
T N
50 ® | 150 R
P E
A
g 40 60 }
3 I
g 30 70 N
E
6 D
20 80
10 0
olliil il 100
102 104 10° 10-2 10~ 103
PAATICLE SIZE (MM)
GRAVEL (%) = 4 D10 (MM) = —-—
SAND (X) = 1B D30 (MM) = —-
SILT (%) = 25 DBO {MM) = ——
! CLAY (X) = 58 COEF UNIF= —-
!
g SOIL SYMBOL= MH/CH L.L.{%) = 59 DENSITY {pcf)= ——
| MOISTURE (%) = P.I.(X) = 28 SATURATION (%) = —~—
{ SP. BA. = 2.73 VOID RATIO0 = ——
i
§ REMARKS:
i
{
|
L

SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS
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[—.a.w-—-. —_—mten .

PROJECT: TVA/KINGSTON FP BORING: ss—-1 thru SS-10
FEATURE: DREDGE CELLS/CLOSURE EL. :
STATION: . SAMPLE: 6r 2
RANGE : DATE : 09-29-84
PART :
- U.S. STANDARD SIEVE
OPENING (IN) NUMBERS HYDROMETER
100.-}1—}_; 4. 4 10 00 0
]
=i T |
a0 10
80 , iﬁx‘ 20 p
E N E
R 70 30 R
c . E
S 60 NLN 40 N
T 0 T
50
i 50 g
g 40 50 [
S 1
N 30 70 N
E
6 D
20 B8O
HER
10§41 80
0 | { 1 i { 100
102 101 10° 10-? 10~2 103
PARTICLE SIZE (MM)
GRAVEL (%)= 1 Di0 (MM) = ==
SAND (X) = 18 D30 (MM) = ——
SILT(X) = 25 DEO (MM) = ——
CLAY (X) = 55 COEF UNIF= —-—
SOIL SYMBOL= MH/CH L.L. (%) = 59 DENSITY (pcf)= —
MOISTURE (X) P.I.(%) = 27 SATURATION (%) = ——
SP. BGR. = 2,73 | VOID RATIO o -
REMARKS:

SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINGSTON FP BORING: ss—214 thru S8—-10
FEATURE: DREDSBE CELLS/CLOSURE EL. :
STATION: SAMPLE: 8r 3
RANGE DATE : 09-28-84
PART :
- U.S. STANDARD SIEVE
OPENING (IN) NUMBERS HYDROMETER
100 = 4 4 10 40 0 0
Fﬁ t Ml i
80 i0
BO \ 20
p \
E 70 \ 30
g
N 60 40
T 50 50
A y
& 40 K 60
? .
N 30 : 70
G i ™
N
20 ‘“wk 80
10 | __ig0
1
0 i | - il 1100
102 101 100 40~1 10—2 103
PARTICLE SIZE ({MM)
GRAVEL (%)= 3 D10 (MM) = 0.0028
SAND (X) = 66 D30 (MM} = 0.0848
SILT(X) = 1B DEO (MM) = 0.1456
CLAY (%) = 13 COEF UNIF=489.4
SOIL SYMBOL= SM L.L. (%) = NP DENSITY (pcf) = ——
MOISTURE (%) = P.I.(X) = NP SATURATION {X) = ~-~
SP. EBR. = 2.84 VOID RATIO = e
REMARKS:

OmzZrer~mn ~zZzmounmy
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PF!O.JECT TVA/KINGSTON FP BORING: ss—-1 thru S8—10
FEATURE: DREDSE CELLS/CLOSURE EL. @ '
STATION: SAMPLE: 6r 4
RANGE DATE : 08-29-84
PART
- UJ.S. STANDARD SIEVE
OPENING (IN) NUMBERS HYDROMETER
2 4 10 40 200
100%l§ 4 e T 0
! i
80 d * 4 10
H
80 %\' I 20 i
p i ‘ e
S 70 W \ 30 g
c E
E &0 40 N
N
T \
50 3 50 R
P \ g
A T
s 40 \ 60
S \ | :
& 30 ~ 70 N ;
5 E
20 i 80 D
10 \"7’\*4.#% g0
5 l 7 100 |

_ )
| 102 101 100 10— 10°% 1073
| PARTICLE SIZE (MM)

GRAVEL (¥} = 11 Di0 (MM} = 0.0076
: SAND (X) = 858 D30 (MM) = 0.4476
g - BILTI(X) = 42 D60 (MM} = 0.2804
CLAY{X) =~ @9 COEF UNIF=37.4
SOIL SYMBOL= SC/SM L.L. (%) = NP DENSITY (pcf)= — i
; MOISTURE (%) = P.I.(%X) = NP SATURATION (%) = ——
SP. GR. = 2. 686 VOID RATIO - e
REMARKS:

frome- et e+ e e 4 e v s
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS
PROJECT: TVA/KINGSTON FP BORING: ss-1 thru SS-10
FEATURE: DREDGE CELLS/CLOSURE EL. :
STATIDN: SAMPLE: 6r 5
RANGE : DATE : os-z9-84
PART
U.S. STANDARD SIEVE
OPENING (IN) NUMBERS HYDROMETER
100,3.2 344 4 10 40 200 o
g0 \\\ 10
80 q 20 p
p \\ E
5 70 N 30 g
E so 40 N
N ) T
T \
50 N 50 R
P E
A N
g 40 Ny 60 Z
3 I
I%l 30 70 N
E
G
D
20 80
10 a0
0 100
10% 101 1090 10-1 102 103
PARTICLE SIZE (MM)
GRAVEL (%)= O D10 (MM) =2 ——
SAND (%) = 22 D30 (MM) = e
SILT (%) = 32 D60 {MM) = e
CLAY (%) = 486 COEF UNIF= —-—
SOIL SYMBOL= CL L.L.(%) = 31 DENSITY (pcf)= —-
MQISTURE (%) = P.I.(%) = 12 SATURATION (%) = ——
SP. GR. = 2.66 VOID RATIO = —-
REMARKS:
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINGSTON FP BORING: s8-1 thru 858-10
FEATURE: DREDGE CELLS/CLOSURE EL. .
STATION: SAMPLE: 6r 8B
RANGE DATE @ 09-20-84
PART
U.S. STANDARD SIEVE
OPENING {IN) NUMBERS HYDROMETER
100.5? 2 ?_44 4 1? 4;8\ 2%0 0
80 ; \.\ 10
80 ‘l& 20
P \'\
S 70 S 30
s N
60 : 40
N
T "\
50 50
R \
A
g 40 80
I
N 30 70
c
20 80
10 80
0 100
102 102 100 10-1 10-2 103
PARTICLE SIZE (MM)
GRAVEL (X)= O D10 {MM) = =
SAND (%) = 22 D30 (MM) - -
SILT (%) = 32 D60 (MM) = -
CLAY (%) = 456 COEF UNIF= ==
SOIL SYMBOL= CL L.L. (%) = 30 DENSITY (pcf) = ——
MOISTURE (%) = P.I.(X) = 11 SATURATION (%) = ——
SP. GR. = 2 .66 VOID RATIO = -
REMARKS:

OomZ=Her>~MD ~zZmoOoomm
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINGSTON FP
FEATURE: DREDBE CELLS/CLUSURE EL.

SAMPLE: 6r &

BORING: ss-1 thru S5-10

STATION:
RANGE DATE : 09-29-84
PART
U.S. STANDARD SIEVE
32 3/4 10 40 200
100 % J FF’#"‘F\M_ T 0
90 ! 10
. \ .
70 XK 30
B0 40
50 ‘\ i50
40 \ 50
™

30 NI L o
20 80
10 _ a0

y 100

PARTICLE SIZE (MM)
GRAVEL (X)= 0 D10 (MM) = —-
SAND (%) = 35 D30 (MM) =
SILT(X) = 30 D60 (MM) -
COEF UNIF= ——

CLAY (%) = 34

SOIL SYMBOL= CL
MOISTURE (X) =
SP. GR. = 2,714

AEMARKS:

L.L.(%) =28
P.I.(%) = B

DENSITY {pcf)= ——
SATURATION (%) = —-—

VOID RATIO

OMZHP-4ML) -~ZmoOImu
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINGSTON FP

BORING: ss—4 thru SS5-10

FEATURE: DREDGE CELLS/CLOSURE EL. :

STATION: SAMPLE: er &
RANGE DATE : 09-29-394
PART
- U.S. STANDARD SIEVE
OPENING {IN) NUMBERS HYDROMETER
2 3/4 10 40 200
100y T fq"4F-=¥;~awH" T [ 0
g0 : 10
o 80 \\ 20
P \
R 70 30
g
K 60 , 40
3
50 h 50
p
A
s 40 \ 60
S W,
I N
N 30 - 70
G
20 80
10 Q0
o} 100
102 101 10° 410-4 10-2 103
PARTICLE SIZE (MM)
GRAVEL (%)= 0O D40 (MM) = —
SAND (%) = 3B D30 (MM) = ——
SILT(X) = 30 DEO (MM) = ——
CLAY (%) = 34 COEF UNIF= —-—
SOIL SYMBOL=~ CL L.L.(%) = 2B DENSITY {(pcf)= ——
MOISTURE (%) = P.I.(%) = 8 SATURATION (%) = —-
SP. GR. = 2.714 VOID RATIO = ——

REMARKS:

OmZH>»-mMDbD ~2ZMODMY
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS i

PROJECT: TVA/KINGSTON FP BORING: s8-4 thru 88—-10

FEATURE: DREDGE CELLS/CLOSURE EL. : :

STATION: SAMPLE: 6r 7 §

RANGE : DATE : og-28-94

PART

- U.S. STANDARD SIEVE =

OPENING (IN) NUMBERS HYDROMETER

1°°””?rr%‘“${ﬁqu : 419\*_‘?4\ 200 0

80 ! ; \ 10

' \

BO} : A ' 20 p
£ A E
R 70 \ 30 ‘g
E so +—40 N
N T
T 850 50
P _ 8
é 40 !\ 60 Z
S 1
k30 —70 N
6 | _ ™ £

20 -1 BO

40 a0

{ .
0 . j L I : 400
102 101 10° 10-2 102 103
PARTICLE SIZE (MM)

BRAVEL (X))~ O D10 (MM) -

SAND (X) = 43 D30 (MM) = —-

SILT (%) = 33 D60 (MM) = -

CLAY (%) = 24 COEF UNIF= ——

SOIL. SYMBOL= ML L.L. (%) = NP DENSITY (pcf)= —-

MOISTURE (%) = P.I. (%) = NP SATURATION (%) = ~——

SP. GR. = 2.65 VOID RATIO = —-
REMARKS:
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINGSTON FP BORING: 8s-1 thru S§8-410 §
FEATURE: DREDGE CELLS/CLOSURE EL. :
STATION: SAMPLE: 6r 8
RANGE : DATE : 0g9-29-84
PART
- U.S. STANDARD SIEVE |
DPENING (IN) NUMBERS HYDROMETER é
32 324 4 10 40 200 '-
B LIRLDN, e T e |
: [ i . E !
gogilt || - —i10
i ’7\'“%; %
80 i 20
p ' -
5 70 A 30 A
o \\ £
E 80 440 N
N
T 50
50
P | 2
s 40 60 [
s bt %
I‘%J 30 70 N
| ! E
G ” B
20 80
N
10l - 4 A 80
0 100
102 101 400 10-4 10-2 10-3
PARTICLE SIZE (MM)
GRAVEL (%) = 8 D410 (MM) = ——
SAND (%) = 44 D30 (MM) = —-
SILT (%) = 31 D60 (MM) = —-
CLAY (%) = 20 COEF UNIF= ——
SOIL SYMBOL= ML L.L.(% = NP DENSITY (pcf)= ~-
MOISTURE (%) = P.I. (%) = NP SATURATION (%) = ——
SP. GR. = 2.56 VDID RATIO = ——
REMARKS: ,
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS

PROJECT: TVA/KINGSTON FP

FEATURE: DREDGE CELLS/CLOSURE EL..

BORING: ss—~41 thru 88-10

STATION: SAMPLE: er 8
RANGE BDATE : 09-29-84
PART
U.S. STANDARD SIEVE -
OPENING (IN) NUMBERS HYDROMETER
2 4 , 00 .
too B Pt BB T
R Wppy b i i
a0 [T N 111 AR ARIEEY.
IR \K‘* i |
B : ; “i ! h !
BO {4+ o 1 Hi L 20
P HE R r‘ | =" E
E | i1 | R
A 7o ' Y 30 o
C \{ E
E 80 . 40 N
T N T
5 50 \ 50 R
E
§ 40 , jﬁh g0 ]
S i \r’\ ' I
§ 30 us 70 N
P l L E
D
20 ; BO
. I
10»* f a3 {190
| !
ol i { i 100
102 102 109 10-1 10-2 403
PARTICLE SIZE (MM)
GRAVEL (%)= O D10 (MM} = ——
SAND (%) = 28B D30 (MM) = —-
SILT(%) = 40 D60 (MM} = —-—
CLAY(X) = 32 COEF UNIF= ——
SOIL SYMBOL= CL L.L.{¥) = 286 DENSITY (pct)e= ——
MOISTURE {X) = P.I.{(% = 8 SATURATION (X} = —

SP. GR. = 2.684

REMARKS:

VOID RATIQ e
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STATION: SAMPLE: 6r 8
RANGE DATE ! os-29-84
PART
- U.S. STANDARD SIEVE ‘
DPENING (IN) NUMBERS HYDROMETER
100_‘3 2__1_;'44 4 40 200 , " I0
FT l ' F :\ : ! T] po i t g
a0 AR p % 110
9 | 2 s !
80 | ‘ ' ‘ 20
: i |
E 70 | ¢ —{30
c ! \1
E B0 LY 40
T N
50 - 50
P kY
Q 40 \ 80
. 8 N
L 30 bt 70
e
20 B8O
10 i Qo0
0 100
102 1032 100 10-% 102 103
PARTICLE SIZE (MM)
GRAVEL (%)= © D10 (MM} = ——
SAND {%) = 28 D30 (MM) = —-
SILT({X) = 40 DGO (MM) = ——
CLAY (%) = 32 COEF UNIF= ~—-
S0IL SYMBOL= L L.L.(%) = 28 DENSITY (pcf)= —-
MOISTURE (X) = P.I.(8¥) = 8 SATURATION (%) = ——
SP. GR. = 2.64 VOID RATIO = —-—
REMARKS:

SINGLETON LABORATORIES

PARTICLE SIZE ANAL

PROJECT: TVA/KINGSTON FP
FEATURE: DREDGE CELLS/CLOSURE EL. :

YSIS

BORING: ss-1 thru S8-40

ODMZH2>-~4MD +HZmMOoDdmu
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SINGLETON LABORATORIES §
PARTICLE SIZE ANALYSIS ;
PROJECT: TVA/KINGSTON FP BORING: ss~1 thru SS-40 l
; FEATURE: DREDGE CELLS/CLOSURE EL.
| STATION: SAMPLE: 6r 10 :
g RANGE DATE : og-29-84
; PART
- U.S. STANDARD SIEVE e -
ETER \
! OPENING {IN) NUMBERS HYDROMETE !
32 44 40 40 200 _ , o
100«‘| : f‘?ﬁ\—-ﬂ T u;iql { : m 'i" .
il i e it ey HHIENEE:
gop - N 4410 ,
SN R |
80 - ‘\\ { t 20 p ]
; p D ﬁ‘ e £ :
g 70 1 N A il ..._L...._J 3g B
LN it c
£ ‘L E
E 80 Ldp H 40 N
»; Ty :
solt il i 4. 2 - i 148 —80 R
; 1 :
s 40pnny i Rl _ 50 1 ;
S i 5! it i I
I aolili 1 X S W 111 70 N |
N 1§ : Y ! !
G i v ¢ \4 | g 5' } {E) g
20kt : ! et - 80
AR N . 58! 1 11 i N |
i ! AN AN HH NG :
10 (L e - 2] ; S e & ti'u_ i i \h’ --80 |
, it SR i iy ! i !
;: oltdidil ] HH SR i§5J il dilll4 100 :
; 102 101 109 10~ 1072 03 :
§ PARTICLE SIZE (MM)
: BRAVEL {%) = 13 D40 {(MM) = 0.0028 :
5 SAND (¥} = 45 D30 (MM} = 0.0485 i
; SILT(%) = 286 DBO (MM) = 0. 4552 é
| CLAY (%) = 16 COEF UNIF=54.2 :
¢ SOIL. SYMBOL= SM L.(M) = NP DENSITY (pcf)= —- !
. MOISTURE (%) = I (%) = NP SATURATION (%) = - ;
; SP. GR. = 2.40 VOID RATIO = - i
! REMARKS: ;
% E
b R _ _ |
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS
PROJECT: TVA/KINGSTON FP BORING: ss-1 thru SS-10
FEATURE: DREDGE CELLS/CLOSURE EL. :
STATION: SAMPLE: 6r 11
BANGE : DATE : og~29-94
PART :
- U.S. STANDARD SIEVE '
OPENING (IN) NUMBERS HYDROMETER
i°°”ﬁf}“3‘4 ? 10 40 %ﬁp 0
N
a0 .4 10
80 20
P \\ E
E 70 30 3
c \ E
E 50 h, 40 N
5
N
p 50 . 50 g
E
g 40 \\ so |
S \] I
I 30 N 70 N
G LY D
20 80
10 \ 1R g
] S 0
0 ! 100
102 102 10° 101 10-2 10-3
PARTICLE SIZE (MM)
GRAVEL (%)= 7 D10 {(MM) = 0.0056
SAND (%) = B1 D30 {(MM) = 0.0862
SILT{%) = 23 D60 (MM} = 00,5022
CLAY (%) = g COEF UNIF=30.5
SO0IL SYMBOL= SM L.L. (%) = NP DENSITY (pcf)= ——
MOISTURE (%) = P.I.(%) = NP SATURATION (%) = ——
SP. GR. = 2.51% VOID RATIO - -
REMARKS:

TVA-00002494
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SINGLETON LABORATORIES
PARTICLE SIZE ANALYSIS j
PROJECT: TVA/KINGSTON FP BORING: ss~4 thru 88-10
FEATURE: DREDBE CELLS/CLOSURE EL. :
STATION: SAMPLE: 6r 12
RANGE DATE : 09-29-84
PART '
U.S. STANDARD SIEVE
OPENING (IN) NUMBERS HYDROMETER
100.,3.2 4 40 40 - 0
rﬁm 1’?‘4“‘” F,é;__:{ l~4,i P 1 o :
20 ‘ Pl 40
i h & k
80 . 20
P 1\ { E
5 70 \ i+—30 A
C it \ E
5 &0 : 40 N
- T
T 50 \\ 50
A 2
s 40 A 60 Z
§ A I
N 30 i 70 N
) E
G N 5
20 ' 80
10i | 490
B } i
oltlitiit { | —i100
102 104 10° 40~1 10-2 103
PARTICLE SIZE (MM} ;
BRAVEL (%)= 4 D10 (MM) = ——
SAND (%) = 17 D30 (MM) = -—
SILT(X) = 57 D60 (MM} = ——
CLAY (%) = 25 COEF UNIF= —-
SOOIl SYMBOL= ML L.L.{%) = NP DENSITY (pcf) = —-
MOISTURE (%) =~ P.I.(%) = NP SATURATION (%) = —
SP. GR. = 2.31% YOID RATID = —~-
REMARKS:

TVA-00002495



This information taken from “Report of Soil Borings, Monitoring Well Installation and Soil
Laboratory Testing — Tennessee Valley Authority — Watts Bar and Kingston Facilities,”
Law Engineering, November 30, 1988.
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LABORATORY TESTING PROCEDURES
ATTERBERG LIMITS

The Atterberg Limits consist of moisture contents of soils which
produce specified consistencies. The Atterberg Linmits consist of
the Liquid Limit (LL), Plastic Limit (PL) and Shrinkage Limit
(SL). The LL (between the liquid and plastic states) is the
water content at which a trapazoidal 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 the semi-solid and solid
states) is the maximum water content at which a reduction in
water content will not cause a decrease in the volume of the soil
mass.

The LI 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 at clays
according to the Unified System Classification of Soils (ASTM D-
2487). The PI is used to predict the potential for volume
changes in confined soils beneath foundations or grade slabs.
Should the PI indicate the potential for soil volume change,
Shrinkage Limit (SL) testing can be performed to estimate the
amount of volume changes in confined soils beneath foundations or
grade slabs.

The LL, (PL and PI) and SL are determined in accordance with
ASTM’s D-423, D-424 and D-427, respectively.

GRAIN SIZE DISTRIBUTION

Grain Size Tests are performed to aid in determining the soil
classification and the grain size distribution. The soil samples
are prepared for testing according to ASTM D-421 (dry
preparation) or ASTM D-2217 (wet preparation). If only the grain
size distribution of soils coarser than a number 200 sieve (0.074
mm opening) is desired, the grain size distribution is determined
by washing the sample over a #200 sieve and after drying passing
the samples through a standard set of nested sieves. If the

TVA-00002497
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grain size distribution of the soils finer than the #200 sieve is
also desired, the grain size distribution of the soils coarser
than the #10 sieve is determined by passing the sample through a
set of nested 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.
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