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-WIDOWS CREEK
Ponded Fly Ash (Ash Pond)

Grain Size Distribution Test Report
Moisture-Density Relationship (Standard Proctor)
Moisture-Density Relationship (Modified Proctor)

Consolidation Test Report
Hydraulic Conductivity - Falling Head (2 Pages)
Triaxial Compression Test (2 Pages)
Direct Shear Test
California Bearing Ratio
Resilient Modulus (Standard Proctor) (9 Pages)
Resilient Modulus (Modified Proctor) (9 Pages)
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TVA - WIDOWS CREEK

PONDED FLY ASH (ASH POND)

Description [Test Method Property Sample 1 Sample 2 Sample 3
Grain Size ASTM D 422 Percent Retained on the #4 Sieve 0.0 1.5 0.0
Percent Passing the #200 Sieve 845 84.6 92.9 N
Percent Passing the 0.005 mm Sieve 6.7 8.2 3.6
Atterberg Limits ASTM D 4318 Liquid Limit NL NL NL
Plastic Limit NP NP NP
Plasticity Index N/A N/A N/A
Specific Gravity ASTM D 854 Specific Gravity at 20°C 2.38 2.40 222
Classification ASTM D 2487 Unified Soil Classification System (USCS) ML ML ML
AASHTO M 145 AASHTO Classification A-4(0.0) A-4(0.0) A-4(0.0)
Composite Sampie
Moisture-Density Relations ASTM D 698 Maximum Dry Density, pcf 67.0
(Standard Effort) Optimum Moisture Content, % 39.8
Moisture-Density Relations ASTM D 1557 Maximum Dry Density, pcf 73.5
(Modified Effort) Optimum Moisture Content, % 27.8
’ Result Dry Density, pcf Moisture Content, %
Consolidation ASTM D2435 Compression index C¢ 0.12 64.6 38.5
Hydraulic Conductivity ASTM D 5084 Hydraulic Conductivity, cm/sec 1.8E-4 64.5 38.1
Triaxial Shear Strength ASTM D4767 Effective Stress, Cohesion, ¢', ksf 1.85 64.4 38.3
(Consolidated-Undrained (CU) Effective Stress, Internal Friction Angle, ¢', degrees 255
Total Stress, Cohesion, ¢, ksf 1.94 64.4 38.3
Total Stress, Intemal Friction Angle, ¢, degrees 21.5
Direct Shear Strength ASTM D 3080 Cohesion, ¢, ksf 1.70 63.6 40.0
Intemal Friction Angle, ¢, degrees 31.2
California Bearing Ratio ASTM D 1883 CBR, % 3 66.1 35.7
Resilient Modulus SHRP P46 Resilient Modulus at 4psi axial stress and 2,384 63.2 38.2
|(Standard Compactive Effort) 4psi confining pressure
Resilient Modulus SHRP P46 Resilient Modulus at 4psi axial stress and 5,500 66.8 278
(Modified Compactive Effort) 4psi confining pressure
Soil Resistivity AASHTO T 288 Minimum Resistivity, Ohm-cm 1,400
pH of Soil AASHTO T 289 pH 9.2
Water Soluble Sulfate lon AASHTO T 290 Sulfate lon Content, mg/kg 1060
\Water Soluble Chioride lon AASHTO T 290 Chioride lon Content, mgikg <10
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GRAIN SIZE - mm
Test|% +3" % GRAVEL % SAND % SILT % CLAY
®| 15 0.0 0.0 15.8 77 .8 6.7
Al 16 0.0 1.5 13.9 76.4 8.2
m| 17 0.0 0.0 7.1 89.3 3.6
LL PI Cgs Dso Dso D3o D15 D10 Ce Cy
o NL NP 0.07 0.03 0.017 [0.0092 |[0.0075 1.00 5.3
A NL NP 0.07 0.03 0.047 (0.0094 |0.0074 1.03 4.9
| NL NP 0.02 0.019 |0.0138 {0.0097 1.28 2.9
MATERIAL DESCRIPTION Uscs AASHTO
@ Ash Pond ML A—4(0.0)
A Ash Pond ML A-41(0.0)
B Ash Pond ML A-41(0.0)
Project No.: 5810880101 Remarks:
Project: TVA - Widows Creek Tested by: Je’r
® Location: Ponded Fly Ash A & B .
4 Location: Ponded Fly Ash C & D Reviewed by:
M Location: Ponded Fly Ash E & F ‘
IIDate: July 418, 1995
GRAIN SIZE DISTRIBUTION TEST REPORT
LAW ENGINEERING, INC. Figure No.
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Water content, %
"Standard" Proctor, ASTM D B98. Method A
Elev/ Classification Nat . Sp.G. LL PT % > % <
Depth USCS AASHTO Moist. No .4 No .200
ML A—4 (0.0} 60.3 % 2.33 NL NP 0.5 ¥}187.3 %
TEST RESULTS MATERIAL DESCRIPTION
Optimum moisture = 39.8 %
Maximum dry density = B7.0 pcf
Project No.: 5810860101 Remarks:
Project: TVA - Widows Creek Tested by: Jck
 Location: Ponded Fly Ash Reviewed by:/&%ﬁb
Ash Pond
Date: July 25, 1995
MOISTURE-DENSITY RELATIONSHIP
LAW ENGINEERING, INC. Figure No.
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Water content. %
"Modified" Proctor, ASTM D 1557, Method A
Elev/ Classification Nat . Sp.G. LL pI % > % <
Depth USCS AASHTO Moist. No .4 No .200
ML A-4(0.0) 60.3 % 2.33 NL. NP 0.9 % |87.3 %
TEST RESULTS MATERIAL DESCRIPTION
Optimum moisture = 27 8 %
Maximum dry density = 73.5 pcf
| Prosect No.: 5810860101 Remarks:
Project: TVA - Widows Creek Tested by: Jecn-
Location: Ponded Fly Ash Reviewed by:élbfb
Ash Pond ‘
Date: July 25, 1995
MOISTURE-DENSITY RELATIONSHIP
LAW ENGINEERING, INC. Figure No.
| |
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CONSOLIDATION TEST REPGRT

1.0
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Saturation |Moisture |Density LL
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Sp.Gr.
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press. 0

71.6 % 38.5 64.6 NL

NP

2.332

8.00 0.12 1.2530

TEST RESULTS

MATERIAL DESCRIPTION

Compression Index = 0.12

Project No.: 5810860101

Project: TVA - Widows Creek

Location: Ponded Fly Ash
Ash Pond

Date: August 22, 1995

Class: ML, A-41(0.0)

CONSOLIDATION TEST REPORT

Remarks:

Tested Dy: éﬁﬁz
Reviewed by: r&ﬂ

Fig. NO..
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A.

HYDRAULIC CONDUCTIVITY
LAW ENGINEERING
Project No. 5810860101 Tested By HEJ
Project Name TVA - Widows Creek Test Date 07/22/95
Material (Source) Ponded Fly Ash Reviewed By RLB
' (Ash Pond) Review Date  09/06/95
ASTM D5084 - Falling Head

Sample Type: Remolded

Sample Orientation: Vertical .

Initial Water Content, %: 38.1

Wet Unit Weight, pcf: 89.0

Dry Unit Weight, pcf: 64.5

Compaction, %: 96.2

Hydraulic Conductivity, cm/sec. @20 °C: 1.8E-04
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Client:
Project: TVA - Widows Creek
Location: Ponded Fly Ash Ash Pond
File: 886010 Project No.: 5810860101 Page 2/2 Fig. No. -
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-0.030 9.00
RESULTS
c, ksf 1.70 ‘
~0.020 ¢, deg 31.2 [
‘C
5 TAN ¢ 0.614 |%
- —0.010 ¥ B.00 P
E Dilation . P
(=) ’ M
L ol '123(1]
§ 175
— Consol. 0
Q [<%
S 0.010 ® 3.00
+ ot
C wn
o)}
>
0.020
0. 030 el N o i he
0 0.1 0.2 0.3 0 3.00 6.00 9.00
Horiz. Deform., in Normal Stress, ks f
6.00
SAMPLE NO. 1 2 3
WATER CONTENT, % 40.0 39.7 40.3
5.00 < |DRY DENSITY. pcf 4.3 64.3 B2.1
— |SATURATION, % 73.7 73.3 B9.9
F |vOID RATIO 1.264 1.2B2 1.342
- .4.00 Z |DIAMETER. 1in 2.50 2.50 2.50
@ : HEIGHT., in 0.81 0.B1 0.81
Y4
i WATER CONTENT, % 40.0 39.7 40.3
@ 3.00 = |DRY DENSITY. pcf 64.3 64.3 62.1
) u |SATURATION, % 73.7 73.3 B69.9
5 F |vOID RATIO 1.264 1.262 1.342
w ~ |OIAMETER, 1in 2.50 2.50 2.50
¢ 2.00 < IHEIGHT, in 0.81 0.81 0.81
{©
2z NORMAL STRESS, ksf 0.97 1.94 3.88
6)]
1.00
MAX . SHEAR, ksf 2.12 3.14 3.96
o B STRAIN RATE, %/min. 0.500 0.500 0.500
0 0.1 0.2 0.3
Horiz . Deform., in ULT. SHEAR, ksf
SAMPLE DATA
SAMPLE TYPE: Remolded CLIENT:
DESCRIPTION
PROJECT: TVA - Widows Creek
LL= NL PL= NP PI=
SPECIFIC GRAVITY= 2.33 SAMPLE LOCATION: Ponded Fly Ash
REMARKS: Tested by: East Cell .
QA&% PROJ. NO.: 58108850101 DATE: 8/6/95
Reviewed by:
1en Y DIRECT SHEAR TEST
FIG. NO. LAW ENGINEERING, INC.
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TOTAL EFFECTIVE |7 I

C, ksf 1.94 1.85 .
¢, deg 21.5 25.5 ,
TAN ¢ 0.39 0.48 el g e i T
~ 6.00 R e e A B
0
2]
Q
e
+
w
o
§ 3.00
iy
w
0 Lo R BRI B | R TR T N MR IR :
0 3.00 6.00 g.00 12.00 15.00 18.00

Total Normal Stress, ksf
Effective Naormal Stress, kst - - -

SAMPLE NO. 1 2 3
WATER CONTENT, % 38.4 38.5 238.1
é DRY DENSITY, pcf 54 .4 64 .3 864.5
S |SATURATION, % : 71.0 70.9 70.7
H VOID RATIO 1.260 1.2B4 1.256
- Z [DIAMETER. in 2.83 2.83 =2.83
X HEIGHT, in 6.00 6.00 5.00
G WATER CONTENT, % 27.3 22.7 =24.2
0 - |DRY DENSITY. pcf 88.9 95.2 ©93.0
b W ISATURATION, % 100.0 100.0 100.0Q
g F lVOID RATIO 0.636 0.529 0.564
. ~ (DIAMETER, in 2.42 2.33 2.36
S < IHEIGHT, in 5.93 5.98 B.00
it BACK PRESSURE, ksf 3.38 4.26 3.56
o CELL PRESSURE, ksf 7.39 3.27 4.12
O FAILURE STRESS, ksf 10.36 4.46 6.22
PORE PRESSURE, ks f 4.39 3.114 3.77
[ SRR BN STRAIN RATE, %/min. - Q.400 0.100 ©.100
0 5 10 15 20 |ULTIMATE STRESS, ksf
Axial Strain, % PORE PRESSURE, ks f
e o e e ar T o3 wm oy
CU with pore pressures ©3 1S : :
SAMPLE TYPE: Remolded CLIENT:
DESCRIPTION:
PROJECT: TVA - Widows Creek
LL= NL PL= NP pPI=
SPECIFIC GRAVITY= 2.31ﬁ SAMPLE LDCATION: Ponded Fly Ash
REMARKS: Tested by: ~ 1 Ash Pond .
PROJ. NO.: 5810860101 DATE: August 30, 1995
R i :
eviewes oy PAL: TRIAXIAL COMPRESSION TEST
FIG. NO. LAW ENGINEERING, INC.
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California Bearing Ratio

(ASTM D1883-92)

Project No.
Project Name
Material (Source)

200

150

100

Stress on Piston, psi

W
o

5810860101
TVA - Widows Creek

Ponded Fly Ash ( Ash Pond )

Tested By
Test Date
Reviewed By
Review Date

A

LAW ENGINEERING

EM

08/18/95

RLB

08/23/95

Compaction, % 101.9 95.6 979
Before Soak Dry Density, pcf 68.4 64.2 65.7
Before Soak Moisture Content, 36.8 35.0 354
After Soak Dry Density, pcf 66.9 62.8 64.1
After Soak Moisture Content, % 51.3 53.3 52.0
CBR@0.1in. 3.4 2.2 2.6
CBR @ 0.2 in. 4.8 2.8 4.0

0.1 02 03

0.4

Penetration of Piston, in.

21019 , 956 _, 979

% Compaction

0.5

0.6
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LABORATORY PERFORMING TEST:

PROJECT NAME: TVA - Fly Ash, Bottom Ash and Scrubber Gypsum Study

LAW PROJECT NO.: 5810860101

1. MATERIAL SOURCE: Widows Creek

2. MATERIAL DESCRIPTION: Ponded fly Ash (Ash Pond)

3. REMOLDING TARGETS: 95% Standard Drv Density at Optimum Moisture Content
4. MATERIAL TYPE (Type 1 or Type 2)

5. TEST INFORMATION

10.

11.

12.

LABORATORY MATERIAL HANDLING AND TESTING
LABORATORY MATERIAL TEST DATA

RESILIENT MODULUS OF UNBOUND GRANULAR BASE/SUBBASE

MATERIALS AND SUBGRADE SOILS
LAB DATA SHEET T46 - RECOMPACTED SAMPLES

UNBOUND GRANULAR BASE/SUBBASE LAYERS AND SUBGRADE SOILS

SHRP TEST DESIGNATION UG07, SS07/SHRP PROTOCOL P46

SHEET NO 1 OF _2_

LAW ENGINEERING, INC. - ATLANTA, GEORGIA

PRECONDITIONING - GREATER THAN 5% PERM. STRAIN? (Y = YES OR N = NO)
TESTING - GREATER THAN 5% PERM. STRAIN? (Y = YES ORN = NO)
TESTING - NUMBER OF LOAD SEQUENCES COMPLETED (0 - 15)
SPECIMEN INFO .:
SPECIMEN DIAM., inch
T0P
MIDDLE
BOTTOM
AVERAGE
MEMBRANE THICKNESS (1), inch
MEMBRANE THICKNESS (2), inch
NET DIAM., inch
HEIGHT OF SPECIMEN, CAP AND BASE, inch
HEIGHT OF CAP AND BASE, inch
INITIAL LENGTH, Lo , inch
INITIAL AREA, A,, in*
INITIAL VOLUME ApL,, in’
SOIL SPECIMEN WEIGHT :
INITIAL WEIGHT OF CONTAINER AND WET SOIL, grams
FINAL WEIGHT OF CONTAINER AND WET SOIL, grams
WEIGHT OF WET SOIL USED, grams
SOIL PROPERTIES .
IN SITU MOISTURE CONTENT (NUCLEAR), %

IN SITU WET DENSITY (NUCLEAR), pcf

or
OPTIMUM MOISTURE CONTENT, %
MAX. DRY DENSITY, pef
95 % MAX. DRY DENSITY, pef
SPECIMEN PROPERTIES:
COMPACTION MOISTURE CONTENT, %
MOISTURE CONTENT AFTER RESILIENT MODULUS TESTING, %
COMPACTION DRY DENSITY, v4 pef
QUICK SHEAR TEST
STRESS - STRAIN PLOT ATTACHED (Y = YES, N = NO)
TRIAXIAL SHEAR MAXIMUM STRENGTH (MAX. LOAD/X-SECTION AREA), psi
SPECIMEN FAIL DURING TRIAXIAL SHEAR? (Y = YES, N = NO)
COMMENTS (Section 10.4 of Protocol P46)
(a) CODE
(b) NOTE

(=3

(=]

1=

(1=

1o

I~

[51z1Z

OFFFF
O |o0 |00 (o0 |00
ol (V1 (V) (W (2 N

=l
=3
—_

[.

N
o0
{7

mrr
s [ {—
SO |

I.

N
N
\Oo

W
p
f=aY
(=]

—
=
~}
~J
=g
(=1

....
)
o [«
8

00
o0
N
R
(]

TEST DATE

GENERAL REMARKS:
SUBMITTED BY, DATE

9/79/98

LABORATORY MANAGER

TVA-00012491



£661 AN} abed - 91 108USHIOM

6 000000 | 00000'0 | 000000 | 000000 | 00 00 00 00 00 00 ‘A0 GYYONVLS
6v9'c | 80000 | ¥62000 | 82000 | £0£00°0 20 L} 0C el 0Ll £'zL 3OVHIAY NWNT10D
6v9'c | 8¥0000 | ¥62000 | 82000 | ¥0£00'0 z0 L 0C gl 0'LL £zl g
1S9'c | 8¥000°0 | €6Z00°0 | ¥8200'0 | €0€000 Z0 Ll 02 el oLl £Zi %
L9’ | 8¥0000 | €62000 | €8200°0 | £0€£00°0 Z0 L 0C £l 0Ll £zl £ | 3ON3NO3S
9€9'c | 80000 | ¥6200°0 | ¥8200°0 | £0£000 20 Ll 6l £l 601 €Tl Z
099'¢ | 8¥000°0 | €62000 | ¥82000 | £0£00'0 z0 gL 02 £l 0Ll £ZL L 02 09
Jl'llll _———, e, e e e e e —je— Cla e T — T T —— - T —— . —— . T ————— - =, ———— = — = — zo_m—ommn‘
isd uyul ul ul ul Isd 1sd tsd sq| sqj sqi Isd 1sd LINN
W E "H H 'H s | s | ™s ™d "d ™d D s |INOILYNOIS3a
ssaS
Z pue §$814)S | ssays jeixy peo] peo7 ssalg
L LOAT |Buipesy z#|buipesy L#| joejuoD | ojoAD | Xew | joeu0D | peoT oljoAD | [BIXY XeW leixy | aunsseld || Y3LINVHYd
sninpoyy | urens | yjegAodey|  LOAT 1aAT | peyddy | peddy | peyddy | pegddy pejddy | peyddy | oN |wnuwixep | Buiuyuod
Jualjisay | Juaijisay mmwg@:\ J8(0 'A008Y| j8(] A028Y| [EN)OY enjoy 18Ny 1BNIOY fenjoy 18NJOY m\o>‘0 JeuilioN | Jesquieyd
i €l i b oL 6 8 L 9 g ¥ € z b # NWN100
ONILSIL SNINAONW LNIINUSIH ‘9
JLva.is3L ‘G
JdAL IVINILYN R4
'S139HYL ONIATONIY '€
NOILJI¥OS3A TVINILYN A
Y3915 SROPIAM :30HNOCS TVINALYN '}
1010980185 “ON L03rodd mv1
Apny§ WMSAAD 1BQQUIdS Pife YV Wonog ISV AT - VAL ‘IWVYN LO3rodd

¢ 40 T ON 13dHS

TVA-00012492




£661 AInr ‘'z ebed - 9171 198USNIOM

14 000000 | LO000O | LOOODOO | 200000 00 00 00 00 00 00 ‘A30 QYVANVYLS
82¢e'c nrmoo.o 80€10°0 | 482100 62€100 80 (9 6'L '8 4 ovb S'ey JOVHIAVY NWNN10D
1Ze'€ | €1200°0 | L0€LO0 | 982100 | 62ZELO0 80 VL 62 8y R4 1414 S
lee'e | €L200°0 | L0€LO'O | £8210°0 | £Z€L0O 80 (W] 6L 4 9vy S'6¥ 14
AR €12000 | 60€L00 | S8CLO°0 ceeloo 80 L' 6'L 4 oy S6v €  AON3IND3S
8ze'c €L200°0 | 80€L00 | 882L0°0 8CELO0 80 'L 6'L '8 4 9'vy S'6y 4
¥Ze'e | €1L200°0 | 60€L00 | 88CLO0 | LEELOO 80 L4 6L 8y 9y S'6Y I 08 09
9 000000 | L0000'0 100000 100000 00 00 00 0o 1’0 L0 ‘A0 JUVANVLS
¥6¢'c GGL000 | #S600°0 | SE600°0 216000 90 1] 8'G 9€ (A %% 8'9¢ F9VH3IAY NAN10D
86€°€ | 951000 | ¥S6000 | SE600'0 | ¥.600°0 90 €S 6 9¢ cee 8'9¢ S )
2ov'e | SSL000 | €56000 | S€600°0 | 126000 90 €S 6'S 9¢ zee 8'9¢ 14 ,
l6e'e GGL000 | ¥S6000 | ¥€600°0 ¥1600°0 90 €6 8'G 9¢ (A% 8'9¢ € £ mOZm_DOm_w
68€'€ | G5L000 | €56000 | SE6000 | 26000 90 £'g 86 9¢ L'ee L9¢ 14
18¢'¢ S51000 | ¥S6000 | S€6000 246000 90 18] 8'S 9'¢ L'ee 1°9¢ 3 09 09
Zl 000000 | 200000 | 200000 200000 00 00 00 - 1’0 10 00 ‘N30 QYVANVLS
209'c | 00L000 | ¥1900°0 | 009000 | 629000 vo gt 0y £C L2z 0'se JOVH3AY NWN10D
809'c | 00L00°0 | ¥1900°0 | 009000 | 829000 vo gt 0¥ ¥'e 44 1'se S
0z9'c LOLOOO | LLS00'0 | 209000 2e9000 £0 9¢ oy 4 672¢ 0's¢ 4
86S'€ | 00L0O00 | €L900°0 | 865000 | 29000 v'o g€ oy ve 9¢e 0'sz 14 ¢ JON3N03S
685'¢ 001000 | ¥L900°0 | 009000 829000 IAY 9¢ oy ve 9¢e 0'se 4
$6S'€ 001000 | €1900°0 | 665000 129000 vo 9¢ oV ve 9¢¢ 0'6e 3 (V4 09
Jusjuo9 alnjsiopy wnundo je Aysusq Aig piepuels %56 puod ysy) usy Ay pepuod :uonduoseq %9910 SMOPIM  :921n0S

TVA-00012493



€661 AInr ‘g ebed - 9y 1 198ysHIoMm

TVA-00012494

6 000000 | 100000 | 100000 | 100000 00 00 00 00 Lo 1’0 ‘A3A QYVANVYLS -
4TS'T | 6€L000 | SS800°0 | 0¥BOO'O | 048000 v S¢ 6'¢ ¥e gae 9ve w0<mm>< NANT00
9ls'e 0¥L000 | ZS800°0 | C¥800°0 218000 vo S'€ 6°¢ Ve (A4 S¥e S
0zs'e 6€L00°0 | 958000 | O¥800'0 018000 o Se 6'¢ e L'ee Sve 14
§€S'C | OvL00'0 | LS800°0 | 28000 | 2/800°0 vo '€ 6¢ ve gee VA (4 € £ 3ON3ND3S
92s'T | 6EL000 | ¥S800°0 | 6€800°0 | 698000 v'o S'e 6¢ ve 1'ee Sve 4
1e5'2 6€L000 | ¥S800°0 | 8€800°0 0/800°0 ¥'0 S'e 6'¢ ve TAA4 9ve l 4 14
L 000000 | LOOCO'0 | 200000 | 100000 00 00 00 00 00 00 ‘A30 QYVANVYLS
Lv6'C 650000 | 65000 | 8VEQ000 0.£00°0 €0 L'l 0¢ Ll 80l SZ) JOVHIAY NWNT0D
1¥6'C 850000 | 6S€00°0 | ZVE0D'D 0.€00°0 €0 L) 0¢ Ll 80l SClL S
E¥6'C | 650000 | 6S€00°0 | 8¥€000 | LZEOOO €0 L'l 02 Ll 80l 9zl 14
626'C 650000 | 09€000 | 6¥€00°0 04£00°0 €0 L) 0¢ Ll 80l STl € 9 3ON3IND3S
6E6'C 650000 | 19000 | 0SE00°0 z2.£00'0 €0 L'l 0?¢ Ll 60t 971 [4
Lp6'C | 850000 | ZS€00°0 | 9YE00'0 | 89€00°0 £0 L'l 0¢ Ll 80l ST L | 02 oy
€ 000000 | 100000 10000°0 100000 00 00 00 0o 00 00 ‘A3A QYVANVLS
GEE'e 192000 | O¥9L00 | 819100 199100 0L 6'8 6'6 19 1’96 129 FOVHIAY NWNI10D
See'e | 192000 | L¥9L0°0 | 619100 | 299100 04 6'8 66 19 L'9s A4 S
8ee’'c | £9200°0 | 6€91L0°0 | 219100 | 1L99L0°0 04 6'8 66 1’9 1'9S 1’29 14
zee'e 192000 | 0¥9L0°0 | 819100 Z99100 o't 6'8 66 19 096 129 € S ION3IND3S
LEE'C | 192000 | 6€9L0°0 | 6L9L0°0 | 659100 ohv 6'8 66 1’9 1’98 A4 I
zee'e 192000 | OV9LO0 | ZI9LO'O 299100 o't 6'8 66 19 095 129 i 0ol 09
Jusjuo ainjsiol wnwndo je Aysusq A1Q plepueis %56 puod Ysy) ysvy Ajj pepuod uondussagg 981D SMOPIA  :92IN0S




€661 AN 'y abed - 971 198ysyIOMm

8 000000 | LOOCOO 100000 100000 00 00 00 00 A [AY) ‘A0 AYVANVLS
leL'e 0€€000 | €2020°Q | 866L0°0 | L¥0Z0'0 0L 06 0ol 1’9 cog 929 JOVHIAY NWNNT10D
LeL'2 0€€000 | €2020°0 | 866L0°0 | L¥0ZO'0 o'l 06 00l 1’9 8'9§ 8¢9 S
ceL'e 0€€000 | €20C00 | 866100 | L¥0200 0l 06 oot L'g L'9S 8¢9 L4
6cL'e 62€00°0 | 120200 | S66100 9$020°0 0l 06 00l 1'g G'oG 129 € 0l 3ON3ND3S
6LL'e 0€€00'0 | €2020°0 | 866100 | 6+020°0 0l 06 66 [°) ¥'9S ENAY) 4
81L'e 0€€00'0 | ¥2020°0 | 666L00 | 8¥0CO0 o't 06 6'6 1’9 ¥'9S 529 1 00t VR4
€ 000000 | L0O0000 100000 | 200000 00 00 00 00 L0 00 ‘A0 QUVANVLS
265'C G/2000 | 889L0°0 | ¥99100 L1100 80 V'L 6L &Y 47 L6y FOVHIAVY NANT0D
065'C G/2000 | Z89L00 | S99100 604100 80 V'L 6L 6 8vy L'6Y G
1652 G/2000 | 889L0°C | 299100 €LL100 80 1L 61 6'v vy VA )4 14
¥65'c G/200'0 | 889100 | S99100 { OLZLO0O 80 V'L 6L &Y &'y Loy € 6 3ON3ND3S
965'C /2000 | 689100 | ¥99L0°0 €LL100 80 V'L 6L 8Y 6vy 8’6 c
6985'C G/2000 | 689L0°0 | +¥99L0°0 €12100 80 (WA 6L 6y 1 44 L'6v } 08 V4
€ 000000 | L0000°0 | 200000 L0000°0 00 00 00 00 00 00 ‘A30A GHVYANVLS
99v°¢ 12000 | 8LELO'O | L6ZLOO | 6EELO0Q 90 €S 6'S 9¢ £ee 6°9¢ JOVHIAY NNNT1OD
L9v'C 512000 | 6L€L0°0 | Z62L0°0 L¥ELO0 90 €S 6'S 9t yVee 0'L¢ S
Zov'e 612000 | 6LELOQC | 862100 | O¥ELOO 90 €S 6'S 9¢ £'ee 6°9¢ 14
B9Y'C 12000 | 9LEL0O0 | ¥62L00 | 6€€L00 90 €G 69 g9¢ e£ee 6'9¢ € 8 IONIN0IS
69¥'C 612000 | Zl€L00 | S62L00 | 6€€L0°0 90 €S 6'S 9'¢ £'ee 0.L€ 14
vov'e GL2o00 | 61€L00 | 00ELOO LE€10°0 90 €S 6'G 9'¢ £'ee 6°9¢ I 09 (V4
jusjuo) alnjsiopy wnwipdQ Je Aysueq AiQ plepuels %56 puod ysy) ysy Al pepuod uondioseq

%9810 SMOPIA,  :80IN0S

TVA-00012495



€661 AInr ‘G ebed - 9y .1 198USHIOM

S 000000 | LO0000 100000 100000 00 00 00 00 1’0 L0 "A30Q QYUVANVLS
648'L | 482000 | 29.L0°0 | L¥LLOO | T8LLOO 90 ¥'s 09 g'¢ 6'ce g'l¢ JOVHIAVY NNNTOD
118} 282000 | C94L0°0 | ZrLl00 182100 90 ¥'S 09 9¢ 6€E S'lE S
6181 482000 | 294100 | Zvii00 184100 90 ¥'S 09 9'€ 6'¢ce 9.8 14
6/8') 182000 | 192100 | 6€21L00 | Z8.10°0 90 14 09 9t 8'te GLE € €1 JON3IND3S
§.8°}) 182000 | 294100 LvL10°0 ¥8L10°0 90 V'S 09 9t 6'¢ce S'.¢ 4
1881 182000 | Z9/L0°0 | O¥LLOO €8.100 90 'S 09 L€ [ 4> YAVAS l 09 0¢
14 000000 | 100000 | 100000 | LOOOOO 00 00 00 0’0 00 00 '‘A3A QYVANVYLS
808'tL S61000 | 96LL0°0 | 081100 Zieloo vo S'e 6'¢ ve [ A4 9've AOVHIAY NANNTOD
yig'l S61000 | 964100 | 6411070 Zieioo o S'e 6'¢ ve (A A4 9ve S
S08°L §61000 | Z6L10°0 | Z8LLO0 | ZLZLOO LAY S€ 6'€ ¥e 1'ee 9v¢ 14
808°L 61000 | 961100 | 08LLOO (A XATNY] vo S'e 6°€ ¥ cae 9've € ¢l 3ONIND3S
L08'L S61000 | 964100 181100 (U TARNY ¥o S'€ 6'¢ ve 1ec 9've 4
S08'L G61000 | 64100 | 841100 | Zl2LO0 A" Se 6¢ Ve L'ee Sve l oy 0¢
b 000000 | LO00O'0 | 200000 £0000°0 00 00 00 00 L0 10 ‘N30 QUVANVLS
¥80'¢ $8000°0 | 91S00°0 | 90S00°0 | £2S00°0 £0 gl |4 1'e oLl L'el JOVHIAY NNNTOO
£60°C ¥80000 | ZLS00'0 | S0S000 | 62S00°0 £0 8 (4 |4 Y Z2¢l S
080°C ¥8000°0 | 915000 | S0S00°0 | LZS000 €0 8l x4 4 oll Lel 4
€60'C $8000°0 | 916000 | Z0S00°0 625000 €0 gl 1e 4 Ll 2cel € L} IONIND3S
990'C | 80000 | 8LS00'0 | 20S00°0 | 82S00°0 €0 Ll 4 4 oLl LeL [4
880'C ¥8000°0 .m_.moo.o 05000 | 125000 €0 8l ¥4 4 oLt L€ l 0¢ 0¢
Jusjuo) ainjsiojy wnwindQ e Ajisusq A1Q piepueis %56 puod ysy) usy Alj pepuod :uonduoseq %9910 SMOPIM  :90Jn0g

TVA-00012496



TVA-00012497

®
._ €661 AInr ‘9 9bed - 9v 1 1eaysHIOM
HIOVNVIN AYOLVIOLV'T
e/ 0t 7P LY
4Lvd ‘Ad qALIINGNS
€ 000000 | 100000 | L0OOOO'O { L0OOO'O 00 00 00 00 Y] 1’0 ‘N30 QUVANVLS
912'c | 0L¥000 | 916200 | 684200 | €¥S200 0t 1’6 L'0L 9 (AR €'€9 JOVHIAV NNNT0D
612'C | 0LPO0'0 | SLSZO0 | 88¥20'0 | €¥SZO'O 0t 1’6 L0l 9 LS A% g
612'C | 01000 | 915200 | 06¥20°0 | Z¥S20°0 o'l 1’6 L0 L9 (AL €9 4
LlZT | 0L¥00'0 | 915200 | 68¥200 | ¥¥5200 | O'F 16 | Lol 29 AT €9 € GI 3ON3NO3S
2z’z | 0000 | 215200 | 06¥20°0 | €+520°0 0l 1’6 10l ¢9 b'LS ce9 [4
€12°C | OLYDO'0 | BLSZOO | L6VZOO | S¥SZO0 0l 1’6 L0l 1’9 V'S €€9 b 00l 0c
[4 000000 | L0000°0 | 100000 | LOOOO'O 00 00 00 00 I'0 00 ‘A30 QHVANVLS
20’2 | 0S€00°0 | 8¥L20°0 | 921200 | 0LL200 80 €L 08 6v 9'Sy 505 3OVH3IAVY NNNTO0D
890 | 0S€000 | L¥l20°0 | 21200 | 011200 80 V] 08 6'v GGy v0s S
€07 | 0S€000 | L1200 | SZLZOO | 891200 | 80 €L 08 67 9'GY 509 ¥
¢L0'C | 0S€00°0 | 6¥120°0 | STLZOO | TLLZOO 80 1A 08 6y 9'Gy G'0s 1 ¥L 3ON3ND3S
1202 0S€00°0 | 8¥L20'0 | LZico'0 | B89L20°0 80 L 08 . 6% oGy G0S [4
2L0'C | 0S€00°0 | 6¥120°0 | 921200 | 11200 80 €L 08 6y LSy 90§ b 08 0¢

JusjuoD eimisiopy wnwindo Je Ayisueq AlQ pIepuBlS %S6 puod Ysy) ysy Alj pepuod uonduoseq %9810 SMOPIA\  .82.N0S




PROJECT NAME: TVA - Fly Ash, Bottom Ash and Scrubber Gypsum Stud
LAW PROJECT NO.: 5810860101

1. MATERIAL SOURCE: Widows Creek

2. MATERIAL DESCRIPTION: Ponded fly Ash (Ash Pond)

3. REMOLDING TARGETS: 95% Standard Dry Density at Optimum Moisture Content
4. MATERIAL TYPE 2

5. TEST DATE 08-24-1995

FIGURE 1 - Logarithmic Plot of Resilient Modulus (Mg) vs Cyclic Stress (S¢)
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FIGURE 2 - Quick Shear Stress vs Strain

PROJECT NAME: TVA - Fly Ash, Bottom Ash and Scrubber Gypsum Stu
LAW PROJECT NO.: 5810860101

1. MATERIAL SOURCE: Widows Creek

2. MATERIAL DESCRIPTION: Ponded fly Ash (Ash Pond)

3. REMOLDING TARGETS: ~~ 95%Standard Dry Density at Optimum Moisture Content
4. MATERIAL TYPE 2

3. TEST DATE 08-24-1995

Axial Stress (psi)

0

0 1 2 3 4
Axial Strain (%) "
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LABORATORY PERFORMING TEST:

LABORATORY MATERIAL HANDLING AND TESTING
LABORATORY MATERIAL TEST DATA
RESILIENT MODULUS OF UNBOUND GRANULAR BASE/SUBBASE
MATERIALS AND SUBGRADE SOILS
LAB DATA SHEET T46 - RECOMPACTED SAMPLES

UNBOUND GRANULAR BASE/SUBBASE LAYERS AND SUBGRADE SOILS
SHRP TEST DESIGNATION UG07, SS07/SHRP PROTOCOL P46

LAW ENGINEERING, INC. - ATLANTA, GEORGIA

SHEETNO 1 OF 2

PROJECT NAME: TVA - Fly Ash. Bottom Ash and Scrubber Gypsum Study

LAW PROJECT NO.: 5810860101

1. MATERIAL SOURCE: Widows Creek

2. MATERIAL DESCRIPTION: Ponded Fly Ash (Ash Pond)

3. REMOLDING TARGETS: 95% Modified Dry Density at Optimum Moisture Content
4. MATERIAL TYPE (Type 1 or Type 2)

5. TEST INFORMATION

12.

PRECONDITIONING - GREATER THAN 5% PERM. STRAIN? (Y = YES OR N = NO)
TESTING - GREATER THAN 5% PERM. STRAIN? (Y = YES OR N = NO)
TESTING - NUMBER OF LOAD SEQUENCES COMPLETED (0 - 15)
SPECIMEN INFO .
SPECIMEN DIAM., inch
TOP
MIDDLE
BOTTOM
AVERAGE
MEMBRANE THICKNESS (1), inch
MEMBRANE THICKNESS (2), inch
NET DIAM., inch :
HEIGHT OF SPECIMEN, CAP AND BASE, inch
HEIGHT OF CAP AND BASE, inch
INITIAL LENGTH, L, ., inch
INITIAL AREA, Ao, in°
INITIAL VOLUME AoLq, in®
SOIL SPECIMEN WEIGHT :
INITIAL WEIGHT OF CONTAINER AND WET SOIL, grams
FINAL WEIGHT OF CONTAINER AND WET SOIL, grams
WEIGHT OF WET SOIL USED, grams
SOIL PROPERTIES .
IN SITU MOISTURE CONTENT (NUCLEAR), %
IN SITU WET DENSITY (NUCLEAR), pef
or
OPTIMUM MOISTURE CONTENT, %
MAX. DRY DENSITY, pcf
95 % MAX. DRY DENSITY, pcf
SPECIMEN PROPERTIES:
COMPACTION MOISTURE CONTENT, %
MOISTURE CONTENT AFTER RESILIENT MODULUS TESTING, %
COMPACTION DRY DENSITY, y4 pef
QUICK SHEAR TEST
STRESS - STRAIN PLOT ATTACHED (Y =YES, N =NO)
TRIAXIAL SHEAR MAXIMUM STRENGTH (MAX. LOAD/X-SECTION AREA), psi
SPECIMEN FAIL DURING TRIAXIAL SHEAR? (Y =YES, N=NO)
COMMENTS (Section 10.4 of Protocol P46)
(a) CODE 0 0 0
(b) NOTE
TEST DATE

GENERAL REMARKS:

SUBMITTED BY, DATE

M Spdbo  Ypyas

LABORATORY MANAGER

2.86
2.87
2.87
2.87

0.01
2.84
6.20
0.00
6.20

6.35
39.32

882.29
0.00
882.29

N/A
N/A

278
73.5
69.8

27.8

278
66.8

0 0

09-15-1995

TVA-00012500
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FIGURE 1 - Logarithmic Plot of Resilient Modulus (Mg) vs Cyclic Stress (S¢)

- PROJECT NAME: TVA - Fly Ash, Bottom Ash and Scrubber Gvpsum Study

LAW PROJECT NO.: 5810860101

1. MATERIAL SOURCE: Widows Creek

2. MATERIAL DESCRIPTION:  Ponded Flv Ash (Ash Pond)

3. REMOLDING TARGETS: 95% Modified Dry Density at Optimum Moisture Content

4. MATERIAL TYPE 2

5. TEST DATE 09-15-1995

M, = K1 (S (148,

K1 = 3,283
K2= -0.01625
K5 = 0.38843
R = 0.89

Resilient Modulus QA Plot

100,000
7 @S3=6psi R
MS3 =4 psi S O .
AS3=2psi B I .
= o - -
g
(]
=
2
S 10,000 e e — e
=] o T o . -
2 o - - .
i i o s A
& - b K T e
| n n n
1,000 .
0 2 4 6 8 10

Cyclic Stress (psi)
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FIGURE 2 - Quick Shear Stress vs Strain

PROJECT NAME:
LAW PROJECT NO.:

L.

)

[ RV

MATERIAL SOURCE:
MATERIAL DESCRIPTION:

REMOLDING TARGETS:
MATERIAL TYPE

TEST DATE

Axial Stress (psi)

TVA - Fly Ash, Bottom Ash and Scrubber Gypsum Study
5810860101
Widows Creek

Ponded Fly Ash (Ash Pond)

95% Modified Dry Density at Optimum Moisture Content
2
09-15-1995

2 3 4 5

Axial Strain (%)
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WIDOWS CREEK
Scrubber Gypsum

Grain Size Distribution Test Report (Not Performed)
Moisture-Density Relationship (Standard Proctor)
Moisture-Density Relationship (Modified Proctor)

Consolidation Test Report
Hydraulic Conductivity - Falling Head (2 Pages)
Triaxial Compression Test (2 Pages)
Direct Shear Test
California Bearing Ratio
Resilient Modulus (Standard Proctor) (9 Pages)
Resilient Modulus (Modified Proctor) (9 Pages)
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TVA - WIDOWS CREEK
SCRUBBER GYPSUM

[Description [Test Method [Property Sample 1 Sample 2 Sample 3
Grain Size ASTM D 422 Percent Retained on the #4 Sieve see note 1 see note 1 see note 1
Percent Passing the #200 Sieve see note 1 see note 1 see note 1
Percent Passing the 0.005 mm Sieve see note 1 see note 1 see note 1
Atterberg Limits ASTM D 4318 Liquid Limit NL NL NL
Plastic Limit NP NP NP
Plasticity index N/A N/A N/A
Specific Gravity ASTM D 854 Specific Gravity at 20°C 3.01 (see note 2)
Classification ASTM D 2487 Unified Soit Ciassification System (USCS) see note 3 see note 3 see note 3
AASHTO M 145 AASHTO Classification see note 3 see note 3 see note 3
Composite Sample
Moisture-Density Relations ASTM D 698 Maximum Dry Density, pcf 920
(Standard Effort) Optimum Moisture Content, % 23.1
Moisture-Density Relations ASTM D 1557 Maximum Dry Density, pcf 99.9
(Modified Effort) Optimum Moisture Content, % 194
Result Dry Density, pcf Moisture Content, %
Consolidation ASTM D2435 Compression Index C¢ 0.07 84.5 258
Hydraulic Conductivity ASTM D 5084 Hydrautic Conductivity, cm/sec 3.9E-4 B87.2 22.2
Triaxial Shear Strength ASTM D4767 Effective Stress, Cohesion, ¢', ksf 0.00 87.2 229
Consolidated-Undrained (CU) Effective Stress, internal Friction Angle, ¢',degrees 37.8
Tota! Stress, Cohesion, ¢, ksf 3.01 87.2 229
Total Stress, Intemal Friction Angle, ¢, degrees 33.1
Direct Shear Strength ASTM D 3080 Cohesion, c, ksf 0.55 83.0 254
Intemal Friction Angle, ¢, degrees 28.9
Califomia Bearing Ratio ASTM D 1883 CBR, % 15 87.5 23.0
Resilient Modulus SHRP P46 Resilient Modulus at 4psi axial stress and 12,513 857 247
l|(Standard Compactive Effort) 4psi confining pressure
Resilient Modulus SHRP P46 Resilient Modulus at 4psi axial stress and 13,079 90.2 243
(Modified Compactive Effort) 4psi confining pressure
Soil Resistivity AASHTO T 288 Minimum Resistivity, Ohm-cm 1.200
pH of Soil AASHTO T 289 pH 6.7
Water Soiuble Sulfate lon AASHTO T 280 Sulfate jon Content, mg/kg 3050
Water Soluble Chloride lon AASHTO T 290 Chloride ton Content, mg/kg 130

ﬁote l iﬁatenai osserveﬁ to gﬁrysta |ze7set-up upon weﬁlng, lesf cou 5 not Ee pe; iormed.

Note 2: A test was performed on a composite sample from the 3 independant samples.
Note 3: A ciassification could not be performed without the ASTM D 422 results.

wef-gy.xls
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MOISTURE-DENSITY RELATIONSHIP

N\
Ny
N
100 N
e N
N
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-
- 95 Zav for
{
2 Sp.G.=
3.01
>
= .
] —
» f"‘ .‘~Eh>\\
& 90 % \7\
-
z N
a \
85
80
17 .5 20 22.5 25 27 . 30 32.5
Water content, %
"Standard" Proctor, ASTM D 698, Method A
ev/ i f 3 i % > % <
Elev, Classification Nat . Sp.G. LL PI
Cepth UsSCS AASHTO Moist. No .4 No .200
3.01 NL
TEST RESULTS MATERIAL DESCRIPTION
Optimum moisture = 23 .1 % Gypsum
Maximum dry density = 92.0 pcf
Project No.: 5310860101 Remarks:
Project: TVA - Widows Creek Tested Dy: s
Location: Scrubber Gypsum Reviewed by: }éj

Date: September 26, 1995

MOISTURE-DENSITY RELATIONSHIP

LAW ENGINEERING, INC.

Figure No.
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Water content, %
"Modified" Proctor, ASTM D 1557, Method A
Elev/ Classification Nat . Sp.G. LL b1 % > % <
Depth USCS AASHTO Moist. No .4 No .200
3.01 NL NP
TEST RESULTS MATERIAL DESCRIPTION
Optimum moisture = 19 4 % Gypsum
Maximum dry density = 89.9 pcf
Project No.: 5810860101 Remarks:
Project: TV4 -Widows Creek Tested by: {5
Location: Scrubber Gypsum Reviewed by: /¥3
Date: September 28, 19395
MOISTURE-DENSITY RELATIONSHIP
LAW ENGINEERING, INC. "Figure No.
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oo CONSOLIDATION TEST REPORT

.0000
CONPRESSION \\h«

6500 \‘hﬁ\
N
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/

Percent Compression/Swell
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5.20
5.85
4000 <
=
o 3000
~
% o 2000 N
G » 2 \
o 1000
\L_IZ
.0000 ™~ =
0.1 0.5 1 2 5 1G 20 50
Applied Pressure - ksf
Natural Natural Ory Precons. ~
Saturation |Maisture [Density L PI Sp.Gr press. - o
63 .5 % 25.8 84 .5 NL NP 3.010 1.93 0.07 1.2220
TEST RESULTS MATERIAL DESCRIPTION
Compression Index = 0.07

Project No.: 5310880101
Project: TWVA — Widows Creesk Remarks

Location: Scrubber Gypsum Tested by: /%zj(
Reviewed by:

Date: 9/28/85

CONSOLIDATION TEST REPORT

LAW ENGINEERING, INC.

Fig. Ng.
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HYDRAULIC CONDUCTIVITY

A

LAW ENGINEERING

Project No. 5810860101 Tested By HEJ
Project Name TVA -Widows Creek Test Date 10/09/95
Boring No. Scrubber Gypsum Reviewed By RLB
Sample No. Bag Review Date  10/15/95
Sample Depth '
Sample Description  Gypsum
ASTM D5084 - Falling Head

Sample Type: Bag

Sample Orientation: Vertical

Initial Water Content, %: 22.2

Wet Unit Weight, pcf: 106.5

Dry Unit Weight, pcf: 87.2

Compaction, %: 94.7

Hydraulic Conductivity, cm/sec. @20 °C: 3.9E-04

TVA-00012516
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15.00
TOTAL EFFECTIVE | it iia
C, kst 3.01 0
¢, deg 33.1 37.8
; 0.7
2 10.00 R
"
Had
(D
[
S A
&)
[
D
T 5.o0
v
w :
B 1 e e W s
10.00 15.00 20.CC 25.00 30.00
Total Normal Stress, kst
Effective Normal Stress, kst - - =
30.00
SAMPLE NO. 1 2 3
WATER CONTENT, % 22 .5 22.2 23.1
25.00 é ORY DENSITY, pcf 7.2 87 .2 87.2
—~ |SATURATION, % g1.2 5B7.7 B0.1
~ |v0ID RATIO 1.455 1.156 1.155
~ Z |DIAMETER, 1in 2.83 2.83 2.83 :
2 et.00 = |HEIGHT. in 5.00 6.00 6.00 ;
ﬁ WATER CONTENT, % 36.0 37.5 37 .0
S 15.00 = |DRY DENSITY. pcf 87.7 88.3 88.9 j
b W |SATURATION, % 100.0 100.0 100.0Q
Ul = {v0ID RATIO 1.4143 1.128 1.113
¢ ~ |DIAMETER, 1in 2.83 2.8z 2.81
3 10.00 < HEIGHT, in 5.98 5.95 5.96
= BACK PRESSURE, ksf 5.00 5.08 5.01
5 5 .00 CELL PRESSURE, ksf 6.00 7.08  9.01 ?
e FAILURE STRESS, ksf 13.73 15.684 20.83 ;
PORE PRESSURE, ksf 1.63 2.17 2.42
0 STRAIN RATE, %/min. - 0.1200 0.100 ©0.100
0 5 10 15 20 |ULTIMATE STRESS, ksf
Axial Strain, % PCORE PRESSURE, ksf
Sy FAILURE, ksf 18.09 By 27.4
TYPE OF TEST: ot - kS 09 20 27.42
. ) &3 FAILURE, ksf 4.37 4.814 6.59
CU with pore pressures
SAMPLE TYPE: Remolded CLIENT: TVA
OESCRIPTION: Gypsum
PROJECT: TVA-Widows Creek
LL= NL PL= NP PI=
SPECIFIC GRAVITY= 3.01 SAMPLE LQOCATION: Scrubber Gypsum
REMARKS: Tested by: f,}ﬁ
PROJ. NO.: 5840860101 DATE: 10/23/95
Reviewed Dy:K&Ag
TRIAXIAL COMPRESSION TEST
. LAW ENGINEERING, INC.
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12 mDStbees Path legend: Tatal Effective - - - -
Peak Strength Total Effective SR
3= 2.52 ksf 0.00 k
x = 28.6 deg 31 eg- |
tan == 0.5 77
8.00 i _ 5_
- e
n
hYa
o3
4.00
Q . : : : : : : : : : : : : :
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p, ksf
Client: TVA
Project: TVA-Midows Creek
Location: Scrubber Gypsum
File: 8601R Project No.: 5810860101 Page 2/2 Fig. No. -
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_OOBIO P - PR oLl B'OO
' RESULTS
C, ksf 0.55
- 020
0.02 ¢, deg 28.9
=
o~ TAN ¢ 0.55
- =0.010 X 4.00
E Oilstion| @
o h [¢5)
© 0 123 ¥
c -
—_ Consol €3
D I
a2 0.010 o 2.00
+ -
< 5]
Q
>
0.020
o 030 L RN . : 0 R S SR N A o ,
0 .1 0.2 0.3 0.4 0] 2.00 4.Q0 5.0C
Horiz. Deform., in Normal Stress, ksf
&.00
SAMPLE NO. 1 2 3
WATER CONTENT, % 25.4 25.8 25.0
5.00 é ORY DENSITY, pcf B82.4 '82.1 84 .6
H |SATURATION, % B6.8 67.3 B89.3
t VOID RATIO 1.007 1.018 0.855
- 4.00 E DIAMETER, in 2.50 2.50 2.5Q0
® : HEIGHT, 1in c.81 0.81 0.81
_ WATER CONTENT, % 25.4 25.6 25.0
9 300 = [DRY DENSITY. pcf B2.4 82.1 B4.6
Q w |SATURATION, % 56 .8 67.3 69.3
e F vOID RATIO 1.007 1.018 0.955
W — IDIAMETER, 1in 2.50 2.50 2.580
e 2.00 < IHEIGHT, in 0.81 0.81 0.81
Q
g NORMAL STRESS, ksf 0.97 1.84 3.88
) :
1.00
MAX . SHEAR, ksf c.96 1.81 2.63
0 : P BRI 0 B STRAIN RATE, %/min. ¢.500 0.300 0.500
8] C.1 .2 0.3 0.4
Horiz. Deform., in ULT. SHEAR, ksf
SAMPLE DATA
SAMPLE TYPE: Remnlded CLIENT:
DESCRIPTION:
PROJECT: TVA - Widows Creek
LL= NL PL= NP PI=
SPECIFIC GRAVITY= 3.01 SAMPLE LOCATION: Scrubber Gypsum
REMARKS: Tested by H=
PROJ. NO.: 5810860101 DATE: 10/11/95
Revi d by:
viewed oy (1A DIRECT SHEAR TEST
FIG. NO. LAW ENGINEERING, INC.
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California Bearing Ratio
(ASTM D1883-92)

Project No. 5810860101
Project Name TVA - Widows Creek

Material (Source) Gypsum

Stress on Piston, psi

LAW ENGINEERING

Tested By EM
Test Date . 10/09/95
Reviewed By RLB
Review Date 10/10/95

Compaction, %

99.0 97.0 94.2

Before Soak Dry Density, pcf

91.3 89.4 86.9

Before Soak Moisture Content, 24.7 23.3 22.6
After Soak Dry Density, pcf 91.2 893 86.7
After Soak Moisture Content, % 31.2 31.6 320
CBR @ 0.1 in. 22.4 13.5 10.3
CBR @ 0.2 in. 26.0 17.6 12.5
700 - ——
g
600 _ e _
///
. ////
500 ““ e
&
400 i B TN
A o
Y ¢ A
300 e i ]
/ » N
w e _
200 e g et
S
100 Ny S
ok ‘
; /ﬁ : :
0 &« S O :
0.1 0.2 0.3 04 0.5 0.6
Penetration of Piston, in.
. 990 , 970 , 942
% Compaction
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LABORATORY MATERIAL HANDLING AND TESTING SHEETNO 1_OF _2

LABORATORY MATERIAL TEST DATA
RESILIENT MODULUS OF UNBOUND GRANULAR BASE/SUBBASE
MATERIALS AND SUBGRADE SOILS
LAB DATA SHEET T46 - RECOMPACTED SAMPLES

UNBOUND GRANULAR BASE/SUBBASE LAYERS AND SUBGRADE SOILS
SHRP TEST DESIGNATION UG07, SS07/SHRP PROTOCOL P46

LABORATORY PERFORMING TEST: -~ LAW ENGINEERING, INC. - ATLANTA, GEORGIA
PROJECT NAME: TVA - Fly Ash, Bottom Ash and Scrubber Gypsum Study ‘
LAW PROJECT NO.: 5810860101
1. MATERIAL SOURCE: Widows Creek
2. MATERIAL DESCRIPTION: Gypsum
3. REMOLDING TARGETS: 95% Standard Dry Density at Optimum Mojsture Content
4. MATERIAL TYPE (Type | or Type 2) 2
5. TEST INFORMATION
PRECONDITIONING - GREATER THAN 5% PERM. STRAIN? (Y = YES OR X = NO) N
TESTING - GREATER THAN 5% PERM. STRAIN? (Y = YES OR N = NO) N
TESTING - NUMBER OF LOAD SEQUENCES COMPLETED (0 - 15) 15
6.  SPECIMEN INFO .:
SPECIMEN DIAM., inch
T0P 2.85
MIDDLE 2.85
BOTTOM 2.85
AVERAGE 285
MEMBRANE THICKNESS (1), inch 0.01
MEMBRANE THICKNESS (2), inch 0.01
NET DIAM., inch 2.83
HEIGHT OF SPECIMEN, CAP AND BASE, inch 6.03
HEIGHT OF CAP AND BASE, inch 0.00
INITIAL LENGTH, L, , inch 6.03
INITIAL AREA, A, , in’ 6.29
INITIAL VOLUME AoL,, in® 37.92
7. SOIL SPECIMEN WEIGHT:
INITIAL WEIGHT OF CONTAINER AND WET SOIL, grams 106333
FINAL WEIGHT OF CONTAINER AND WET SOIL. grams 0.00
WEIGHT OF WET SOIL USED, grams 1065.33
8. SOIL PROPERTIES ..
IN SITU MOISTURE CONTENT (NUCLEAR), % N/A
IN SITU WET DENSITY (NUCLEAR), pcf N/A
or
OPTIMUM MOISTURE CONTENT, % 23.1
MAX DRY DENSITY, pcf 922
95 % MAX. DRY DENSITY, pcf 87.6
9. SPECIMEN PROPERTIES:
COMPACTION MOISTURE CONTENT, % 24.7
MOISTURE CONTENT AFTER RESILIENT MODULUS TESTING, % 24.7
COMPACTION DRY DENSITY, 4 pef 857
10. QUICK SHEAR TEST .
STRESS - STRAIN PLOT ATTACHED (Y =YES, N =NO) Y
TRIAXIAL SHEAR MAXIMUM STRENGTH (MAX. LOAD/X-SECTION AREA), psi 37.4
SPECIMEN FAIL DURING TRIAXIAL SHEAR? (Y =YES, N=NO) Y
11. COMMENTS (Section 10.4 of Protocol P46)
(a) CODE 0 0 0 0 0 0
(b) NOTE
12. TEST DATE 10-05-1995

GENERAL REMARKS:

SUBMITTED BY. DATE

tekof f.EIpba 101895

LABORATORY MANAGER
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PROJECT NAME: TVA - Flv Ash, Bottom Ash and Scrubber Gvpsum Study
LAW PROJECT NO.: 5810860101
1. MATERIAL SOURCE: Widows Creek
2. MATERIAL DESCRIPTION:  Gypsum
3. REMOLDING TARGETS: 95% Standard Drv Density at Optimum Moisture Content
4, MATERIAL TYPE 2
5. TEST DATE 10-05-1995
M. = K1 (S)“(1+S,)*
K1= 7,937
K2 = 0.08949
K5 = 0.23891
R = 0.97
Resilient Modulus QA Plot
100,000
f .S3;Gp51 - T
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FIGURE 1 - Logarithmic Plot of Resilient Modulus (Mg) vs Cyclic Stress (S¢)

Cyclic Stress (psi)
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FIGURE 2 - Quick Shear Stress vs Strain

PROJECT NAME: TVA - Fly Ash, Bottom Ash and Scrubber Gypsum Study
LAW PROJECT NO.: 5810860101
1. MATERIAL SOURCE: Widows Creek
2. MATERIAL DESCRIPTION: Gypsum
3. REMOLDING TARGETS: 95% Standard Dry Density at Optimum Moisture Content
4. MATERIAL TYPE _ 2
5. TEST DATE 10-03-1995
40
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LABORATORY MATERIAL HANDLING AND TESTING SHEET NO 1_OF _2.

LABORATORY MATERIAL TEST DATA
RESILIENT MODULUS OF UNBOUND GRANULAR BASE/SUBBASE
MATERIALS AND SUBGRADE SOILS
LAB DATA SHEET T46 - RECOMPACTED SAMPLES

UNBOUND GRANULAR BASE/SUBBASE LAYERS AND SUBGRADE SOILS
SHRP TEST DESIGNATION UG07, SS07/SHRP PROTOCOL P46

LABORATORY PERFORMING TEST: LAW ENGINEERING, INC. - ATLANTA, GEORGIA

PROJECT NAME: TVA - Fly Ash, Bottom Ash and Scrubber Gypsum Study

LAW PROJECT NO.: 5810860101

1. MATERIAL SOURCE: Widows Creek

2. MATERIAL DESCRIPTION: Gypsum

3. REMOLDING TARGETS: 95% Modified Dry Density at Optimum Moisture Content

4. MATERIAL TYPE (Type 1 or Type 2) 2
5. TEST INFORMATION

PRECONDITIONING - GREATER THAN 5% PERM. STRAIN? (Y = YES OR N = NO)
TESTING - GREATER THAN 5% PERM. STRAIN? (Y = YES OR N = NO)
TESTING - NUMBER OF LOAD SEQUENCES COMPLETED (0 - 15)

6.  SPECIMEN INFO .:

SPECIMEN DIAM,, inch
TOP
MIDDLE
BOTTOM
AVERAGE
MEMBRANE THICKNESS (1), inch
MEMBRANE THICKNESS (2), inch
NET DIAM., inch
HEIGHT OF SPECIMEN, CAP AND BASE, inch
HEIGHT OF CAP AND BASE, inch
INITIAL LENGTH, L, , inch
INITIAL AREA, A, . in®
INITIAL VOLUME A,L,, in’
7. SOIL SPECIMEN WEIGHT:
INITIAL WEIGHT OF CONTAINER AND WET SOIL. grams
FINAL WEIGHT OF CONTAINER AND WET SOIL, grams
WEIGHT OF WET SOIL USED . grams

8. SOIL PROPERTIES..

HiZiz

(8]
=
N

o0
N

[
o0
N

>
el
=N

-
>

==y =)
= vy (]

o
=
vy

N
N
Nel

]
o0
>
N

1121,

-
(]
s | P
l_.|'o._.
o] )

IN SITU MOISTURE CONTENT (NUCLEAR), % N/A
IN SITU WET DENSITY (NUCLEAR), pcf N/A
or
OPTIMUM MOISTURE CONTENT, % 194
MAX. DRY DENSITY. pcf 999
95 % MAX. DRY DENSITY, pcf 949
9. SPECIMEN PROPERTIES:
COMPACTION MOISTURE CONTENT, % 243
MOISTURE CONTENT AFTER RESILIENT MODULUS TESTING, % 243
COMPACTION DRY DENSITY, y4 pef 90.2
10. QUICK SHEAR TEST
STRESS - STRAIN PLOT ATTACHED (Y =YES, N=NO) Y
TRIAXIAL SHEAR MAXIMUM STRENGTH (MAX. LOAD/X-SECTION AREA), psi 339
SPECIMEN FAIL DURING TRIAXIAL SHEAR? (Y =YES,N=NO) Y
1.  COMMENTS (Section 10.4 of Protocol P46)
(a) CODE 0 0 [1} ] 0 0
(b) NOTE
12.  TEST DATE 10-05-1995

GENERAL REMARKS:

SUBMITTED BY. DATE

pherd f FBloc. 10118795

LABORATORY MANAGER
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FIGURE 1 - Logarithmic Plot of Resilient Modulus (Mg) vs Cyclic Stress (S¢)

PROJECT NAME: TVA - Flv Ash, Bottom Ash and Scrubber Gvpsum Study
LAW PROJECT NO.: 5810860101
1. MATERIAL SOURCE: Widows Creek
2. MATERIAL DESCRIPTION:  Gypsum
3. REMOLDING TARGETS: 95% Modified Drv Density at Optimum Moisture Content
4. MATERIAL TYPE 2
5. TEST DATE 10-05-1995
M, =K1 (SC)KZ(1+S3)Ks
K1 = 8,454
K2 = 0.05337
K5 = 0.26140
R = 0.99
Resilient Modulus QA Plot
100,000 - E—
- .S3;Gpsi o -
WS3=4psi
_ AS3=2psi — o o
7] j | . .
AR S B
S 10000 | — —— — - - -
E — M —— —
E N C o T -
T T -
12 . _
1,000 i
0 1 2 3 4 5 6 7 8 9 10

Cyclic Stress (psi)
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FIGURE 2 - Quick Shear Stress vs Strain

PROJECT NAME: TVA - Fly Ash. Bottom Ash and Scrubber Gypsum Study
LAW PROJECT NO.: 5810860101
1. MATERIAL SOURCE: Widows Creek
2. MATERIAL DESCRIPTION: Gypsum
3. REMOLDING TARGETS: 95% Modified Dry Density at Optimum Moisture Content
4. MATERIAL TYPE 2
S. TEST DATE 10-05-1995
60

Axial Stress (psi)

1 2 3 4 5

Axial Strain (%)
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‘WIDOWS CREEK

Bottom Ash - From Pond

Grain Size Distribution Test Report
Moisture-Density Relationship (Standard Proctor)
Moisture-Density Relationship (Modified Proctor)

, Relative Density Test
Hydraulic Conductivity - Constant Head (2 Pages)

California Bearing Ratio
Resilient Modulus (Standard Proctor) (9 Pages)
Resilient Modulus (Modified Proctor) (9 Pages)
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TVA - WIDOWS CREEK
BOTTOM ASH - FROM POND

[Test Method

Description Property Sample 1 Sample 2 Sample 3
Grain Size ASTM D 422 Percent Retained on the #4 Sieve 337 299 40.9
Percent Passing the #200 Sieve 4.8 4.1 4.5
Atterberg Limits ASTM D 4318 Liquid Limit NL NL NL
Plastic Limit NP NP NP
Plasticity Index N/A N/A N/A
Specific Gravity ASTM D 854 Specific Gravity at 20°C 274 2.60 2.67
Classification ASTM D 2487 Unified Soil Classification System (USCS) SwW sSwW sw
AASHTO M 145 AASHTO Classification A-1-a A-1-a A-1-a
Composite Sample
Moisture-Density Relations ASTM D 698 Maximum Dry Density, pcf 106.2
(Standard Effort) Optimum Moisture Content, % 17.6
Moisturé-Density Relations ASTM D 1557 Maximum Dry Density, pcf 120.8
(Modified Effort) Optimum Moisture Content, % 15.8
Relative Density ASTM D 4254 Minimum Dry Density, pcf 83.0
ASTM D 4253 Maximum Dry Density (Dry Method), pcf 103.3
Result Dry Density, pcf Moisture Content, %
Hydraulic Conductivity ASTM D 2434 Hydraulic Conductivity, cm/sec 3.4E-2 90.8 0.0
[Angle of Repose LAW TP§ Angle of Repose, degrees 29.0 83.0 0.0
California Bearing Ratio ASTM D 1883 CBR, % 30 95.2 16.4
Resilient Modulus SHRP P46 Resilient Modulus at 4psi axial stress and 7.379 104.5 12.0 .
{l(Standard Compactive Effort) 4psi confining pressure
Resilient Modulus SHRP P46 Resilient Modulus at 4psi axial stress and 4,788 1171 1.2
(Modified Compatctive Effort) 4psi confining pressure
Soil Resistivity AASHTO T 288 Minimum Resistivity, Ohm-cm 3,100
pH of Soil AASHTO T 289 pH 8.0
\Water Soluble Sulfate lon AASHTO T 290 Sulfate lon Content, mg/kg 4070
\Water Soluble Chloride lon AASHTO T 290 Chiloride lon Content, mg/kg 130

wef-ba.xis
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GRAIN SIZE DISTRIB‘UTION TEST REPORT

100 m by g > 2 = &
90 §
80 §
70 5
o :
i z
— 60 f
L :
£ 50 f
w :
w 40 :
o ‘\g
30 :
N
20 '
10
oL | . e [
200 100 10. 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
Test|% +3" % GRAVEL % SAND % SILT % CLAY
®| 20 0.0 33.7 B1.5 4.8
Al 19 0.0 29.9 86.0 4.1
m| 18 0.0 40.9 54 .6 4.5
LL PI Dgs Dso D50 D30 D45 D1g Ce Cy
® NL NP 10.86 3.67 2.48 0.989 (0.2884 |0.1567 1.70 23.4
A NL NP 8.91 3.16 2.09 0.851 |0.3090 |0.1841 1.24 17 .2
] NL NP 16.88 4 .85 3.20 1.1475 |0.3321 |0.1972 1.41 258.1
MATERIAL DESCRIPTION Uscs AASHTO
e Sw A-1-3
A SW A-1-23
a SW A-1-3a
Procject No.: 5810880101 Remarks:

Praject:

® Location:
A Location:
W Location:

Date: July

TVA — Widows Creek

Bottom Ash A & B
Bottom Ash C & D
Bottom Ash E & F

18,

1995

GRAIN SIZE DISTRIBUTION TEST REPORT

LAW ENGINEERING,

INC.

Figure No.

Tested by: JC#
Reviewed by: ﬂ<ﬂ

TVA-00012543



107
ZAV for
Sp.G.=
2.67
106 /
- 105 /
Q
l 7/
S /
+
»
o 104
0
> {
o
103
102
15 16 17 18 19 20 21
Water content, %
"Standard" Proctor, ASTM D 698, Method A
Elev/ Classification Nat . Sp.G. LL PI % > % <
Depth USCS AASHTO Moist. No .4 No . 200
SW A—-1-a 3.55 % 2.67 NL. NP 34.8 %14.47 %
TEST RESULTS MATERIAL DESCRIPTION
Optimum moisture = 17.6 %
Maximum dry density = 106.2 pcf
Project No.: 5810860101 Remarks:
Project: TVA — Widows Creek Tested Dy:‘JCMQ/
Location: Bottom Ash Reviewed Dby: /26{9
Date: July 25, 1985
MOISTURE-DENSITY RELATIONSHIP
LAW ENGINEERING, INC. Figure No.
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MOISTURE-DENSITY RELATIONSHIP

130

AN
N
N
125 \\

120

[V
g ]/ N
\\
>
-+
0
& 115 N\
o N\
>
C
a
110 &
ZAV for
Sp.G.
‘\ 2.80
105
7.5 10 12.5 15 17. 20 22.5
Water content, %
"Modified" Proctor, ASTM D 1557, Method A
if3 i % > % <
Elev/ Classification Nat . Sp.G. LL PI % %
Depth USCS AASHTO Moist. No .4 No .200
SW A-1-3 3.5 % 2.67 NL NP 34.8 %|4.47 %
TEST RESULTS MATERIAL DESCRIPTION
Optimum moisture = 15 .8 %
Maximum dry density = 120.8 pcf

Project No.: 58108680101

Project: TVA - Widows Creek
Location: Bottom Ash
Date: July 25, 1985

MOISTURE-DENSITY RELATIONSHIP

LAW ENGINEERING,

INC.

Remarks:

Tested by:<JCQQ/
Reviewed by: é%?éb

Figure No.
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Dry Density, pcf
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HYDRAULIC CONDUCTIVITY
Project No. 5810860101 Tested By
Project Name TVA - Widows Creek Test Date
Material Bottom Ash Reviewed By
Review Date

ASTM D2434-68 Constant Head Permeability

A

LAW ENGINEERING

JCR
08/17/95
RLB
09/06/95

Sample Type: Remolded
Sample Orientation: Vertical

Initial Water Content, %: 0.0

Wet Unit Weight, pcf: 90.8

Dry Unit Weight, pcf: 90.8
Compaction, %: 1858.5
Hydraulic Conductivity, cm/sec. @20° C: 3.4E-02

TVA-00012547



PERMEABILITY TEST - Constant Head
(ASTM D2434 - 68)

I'Oj ect No. 5810860101 Tested By JCR LAW ENGINEERING
Project Name TVA - Widows Creek Test Date 08/17/95
Material Bottom Ash Reviewed By RLB
Review Date 09/06/95
Sample Data

Length, in Diameter, in Pan No.
Location 1 5.636 Location 1 2.858 Wet Soil + Pan, grams 857.45
Location 2 5.513 Location 2 2.875 Dry Soil+Pan, grams 857.45
Location3 5.577 Location 3 2.868 Pan Weight, grams 0.00
Avergge 5.575 Average 2.867 Moisture Content, % 0.0
Sample wet weight, grams 857.45 Wet Unit Wt, pcf 90.8
Membrane, Cap weight, gramg 0.00 Dry Unit Wt, pcf 90.8

Time Q H k Temp k i
(sec) (cm?3) (cm) (cm/sec) °C (cm/sec at 20° C) | (cm/cm)
600 325.00 5.08 3.6E-02 20.0 3.6E-02 0.36
1200 610.00 5.08 3.4E-02 20.0 3.4E-02 0.36
No. of Trials Sample Max. Density] Compaction Sample
Type (pcf) % Orientation
2 Remolded 106.2 85.5| Vertical
L = length of sample in cm H = constant head in cm A= 41.65 cm?
A = area of sample in cm? t = time in seconds L= 14.161 cm

Avg. Kk at 20° C 3.4E-02 cm/sec

TVA-00012548



California Bearing Ratio

(ASTM D1883-92)

7'

LAW ENGINEERING .

Project No. 5810860101 Tested By EM
Project Name - TVA - Widows Creek Test Date 08/18/95
Material (Source) Bottom Ash Reviewed By RLB
Review Date 08/23/95
Compaction, % 89.9 88.4 90.4
Before Soak Dry Density, pcf 95.5 94.0 96.1
Before Soak Moisture Content, 15.7 16.6 16.9
After Soak Dry Density, pcf 96.5 94.3 96.5
After Soak Moisture Content, % 179 18.9 18.2
CBR @0.1in. 25.0 16.7 17.7
CBR @ 0.2 in. 27.8 22.2 24.4
800
700 A
600 | /é
& 500 i //'//‘
: / /
w2
& 400 1 ]
=
7 i
m |
§ 300
)
200 |
100 /
0

0.1 0.2 0.3

0.4 0.5 0.6

Penetration of Piston, in.

.. 899 , 884 _, 904

% Compactio

n
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LABORATORY MATERIAL HANDLING AND TESTING
LABORATORY MATERIAL TEST DATA
RESILIENT MODULUS OF UNBOUND GRANULAR BASE/SUBBASE
MATERIALS AND SUBGRADE SOILS
LAB DATA SHEET T46 - RECOMPACTED SAMPLES

UNBOUND GRANULAR BASE/SUBBASE LAYERS AND SUBGRADE SOILS
SHRP TEST DESIGNATION UG07, SS07/SHRP PROTOCOL P46

LABORATORY PERFORMING TEST:

LAW ENGINEERING, INC. - ATLANTA, GEORGIA

SHEETNO 1 OF _2

PROJECT NAME: TVA - Fly Ash, Bottom Ash and Scrubber Gypsum Study
LAW PROJECT NO.: 5810860101
1. MATERIAL SOURCE: Widows Creek
2. MATERIAL DESCRIPTION: Bottom Ash
3. REMOLDING TARGETS: 95% Standard Dry Density at Optimum Moisture Content
4. MATERIAL TYPE (Type 1 or Type 2) 2
5. TEST INFORMATION
PRECONDITIONING - GREATER THAN 5% PERM. STRAIN? (Y = YES ORN = NO) N
TESTING - GREATER THAN 5% PERM. STRAIN? (Y = YES OR N = NO) N
TESTING - NUMBER OF LOAD SEQUENCES COMPLETED (0 - 15) 15
6.  SPECIMEN INFO ..
SPECIMEN DIAM., inch
TOP 2.86
MIDDLE 2.86
BOTTOM 2.87
AVERAGE 2.86
MEMBRANE THICKNESS (1), inch 0.01
MEMBRANE THICKNESS (2), inch 0.01
NET DIAM., inch 2.84
HEIGHT OF SPECIMEN, CAP AND BASE, inch 6.06
HEIGHT OF CAP AND BASE, inch 0.00
INITIAL LENGTH, L, , inch 6.06
INITIAL ARFA, A,, in? 6.32
INITIAL VOLUME AgL,, i’ 38.28
7.  SOIL SPECIMEN WEIGHT:
INITIAL WEIGHT OF CONTAINER AND WET SOIL, grams 1580.50
FINAL WEIGHT OF CONTAINER AND WET SOIL, grams 403.90
WEIGHT OF WET SOIL USED, grams 1176.60
8. SOIL PROPERTIES . .
IN SITU MOISTURE CONTENT (NUCLEAR), % N/A
IN SITU WET DENSITY (NUCLEAR), pef N/A
or
OPTIMUM MOISTURE CONTENT, % 176
MAX. DRY DENSITY, pcf 106.2
95 % MAX. DRY DENSITY, pcf 1009
9.  SPECIMEN PROPERTIES:
COMPACTION MOISTURE CONTENT, % - 120
MOISTURE CONTENT AFTER RESILIENT MODULUS TESTING, % 12.0
COMPACTION DRY DENSITY, y4 pef 104.5
10. QUICK SHEAR TEST
STRESS - STRAIN PLOT ATTACHED (Y = YES, N =NO) Y
TRIAXIAL SHEAR MAXIMUM STRENGTH (MAX. LOAD/X-SECTION AREA), psi 36.0
SPECIMEN FAIL DURING TRIAXIAL SHEAR? (Y =YES, N=NO) Y
11. COMMENTS (Section 10.4 of Protocol P46)
(a) CODE 0 [1] 0 0 0 0
(b) NOTE
12. TEST DATE 08-23-1995

GENERAL REMARKS:

SUBMITTED BY, DATE

L B, 9/0/31

LABORATORY MANAGER

TVA-00012550



€661 AInr ‘| ebed - 9y | J98YSHIOM

¢ 40 T ON .LadHS

g 000000 | LODOO'O | L0OOOOO | 100000 00 00 00 00 1'0 10 ‘A0 QYVANVLS
126'6 | 6L000°0 | 9LL00°0 | SZLOOO | 80LOOO Z0 gl 0¢ £l 9Ll 8¢l JOVHIAY NANT02
LlY'6 | 6100000 | ZLL00'0 | 921000 | 60L000 zZo gl 0Z £l 9Ll 621 S
0156 | 6L0000 | 911000 | SZLOO'O | L0LOOO z0 8l 0¢C £l gL 82l ¥
g8y's | 610000 | 9LLO00 | SZL000 | 20L000 A 8l 0¢ £l S 8L £ L ION3NO3S
vL9'6 | 6L000°0 | 9LL000 | SZLOOO | £0L00°0 zZo 8L 02z £l 9Ll (X4 4
vLG'6 | 610000 | 9LL00°0 | S2LOO0 | 80L000 A 8l 0Z £l Sl 82l I 0¢ 09
=== T o] ] T T ] [ nosoaud
1sd uyul ul ul ul Isd isd Isd sq| sq| sq| tsd I1sd 1INN
;2 ..w a>uI uI —T_ us_.Bw u!k.m xme_w Bm.:cun_ o%;o& nusn_ —0 u__“;uw nw ZO_._.<ZO_WND
ssalS
Z pue ssal}g | ssayjs jeixy peoq peoi §504)8
L 1aA7 |bBuipesy z#|Buipesy L#| jogjuo | oA | Xxew joejuoD | peo7 oo | [eIXY Xew feixy | ainsseld || 4313NvHVd
sninpopy | ulens |48 Aoosy| LOAT 1aAT | peyddy | peiddy | peyddy |  peyddy pajddy | pajddy | ‘oN |wnwixew| Buiuyuod
Juepisay | Juslisey | sbelsAy | o Aooay|jag Aodey| jenjoy | jenoy | jenpoy jenjoy jenjoy jemoy | 8/oA0 | jeuiwonN | Jequieyd
vl €l ZL L ol 6 9 L 9 S ¥ € z L # NWN10D
ONILSTIL SNINAOW LN3ITSIY ‘9
G661-€2-80 Jiva 1S3t 'S
4 IdAL TVINTILYN v
JUouo) ouzum_o—z EsEﬁ O1le :mcuﬁ \CQ Eswgm %S6 N m k mmumc\ .h @Z\QQOS«mm m
YV wonog ‘NOILIHOS3a TvIN3LVYN 4
§3310) SAOPTA ‘JOHNOS VINILYN ‘4
101098018S “ON 103rodd mv1
ApmS WNSAAS 19qqI5S PUE USY WoNog ISV Ald - VAL ‘3WVYN 123roYd

TVA-00012551



€661 AInf ‘Z abed - gy 1 198usyIoMm

Jusjuo) alnjsioy wnwndo e Ajisuaq AiQ plepuels %56

vi 000000 | 000000 | LOOOD'O | 000000 00 00 00 00 00 00 ‘A0 QUVANVIS
9¢8'kL | 190000 | 2Z€000 | 886000 | LS€000 80 €L 08 6t 6'6¥ 8'0S JOVY3IAY NANT100
LZ8'LL | 290000 | €/6000 | 68€00°0 | LSE000 80 €L 08 6v 66y 8°0S S
6¥8°LL | 190000 | Z/€00°0 | 88€00°0 | 9S€00°0 80 €L 1’8 6'¥ oor 605 4
0Z8'tL | 190000 | €/6000 | 88€00°0 | ZSE€00°0 80 €L 08 6'v 6'Sv 805 € ¥ JON3IND3S
9v¥8'LL | 190000 | ZZE000 | Z8E00'0 | 8SE00O 80 €L 08 6'v 6'GY 8'0S 14
€¥8'LL | 190000 | 2/€00'0 | 18€00°0 | ZSE€00°0 8’0 €L 08 6'v 6'SY 8'0s L 08 09

ol 000000 | 000000 | L0OOO'0 | 000000 00 00 00 00 00 00 ‘N30 GHVANVLS
€L9'LL | L0000 | €8200°0 | L6T000 | 042000 90 Vs 09 o¢ eve 6°LE JOVHIAVY NNNT100
98S°LL | Z¥000'0 | ¥8200°0 | 862000 | 0.200°0 90 vs 09 g9'¢ £ve 64¢€ S
9z9'LL | /0000 | €82000 | 962000 | 042000 90 ¥s 09 9¢ 1% 4% 6°.¢ 4
6L9'L1 | ZPO00'0 | €8200°0 | 462000 | 692000 90 14} 09 9t £ve 6'LE > € ION3IND3S
SL9'LL | /#0000 | ¥8200°0 | 162000 | 022000 90 v's 09 9t 15 4% 6'.¢ 4
819°LL | Lv000'0 | ¥8200°0 | 862000 | 692000 90 ¥'s 09 ¢ €ve 0'se b 09 09

oy 000000 | 100000 | 100000 | 000000 00 00 00 00 00 00 ‘A0 GHVAONVYLS
L2211 | €6000°0 | 261000 | 602000 | S8L00°0 ¥'0 L€ (4 ve l'ee §'Ge JOVHIAV NWN10D
9vZ'LL | 2€000°0 | 261000 | 80Z00'0 | S8L000 ¥o 9¢ oy e 0'ee y'se S
€2C°LL | €£000°0 | 86L00°0 | 0LZOO'O | S8L00°0 Yo L't oY | &4 L'ec §'S¢ 14
08Z°LL | Z€000'0 | Z6L00°0 | 802000 | S8100°0 ¥o Le oy ve l'ee §'se € ¢ 30N3IND3S
0Lkl | €6000°0 | 86L00°0 | 0LZOO'0 | S8LOO0 LAY 9¢ oy ve 0¢ec 214 [4
SIZ'VL | €6000°0 | 86L00°0 | 0LZOO'0 | S8L00O IAY Lt oy ve 1'ec G'Ge b oy 09

ysy wojog :uonduossq Y9810 SMOPIAA  192IN0g

TVA-00012552



€661 AIF ‘¢ obed - 9v 1 198USHIOM

8l 000000 | L0000'0 { 000000 10000°0 00 00 00 00 00 00 ‘A30 GHVANYLS
296°L 90000 | 182000 | ¥6200°0 19200°0 vo L'e 4 ve €€l 9'6e FOVHIAY ZS_D._OO
Sv6'L 90000 | 182000 | ¥6200°0 | 192000 vo L€ L'y ve A 9'se G
1L6°L 9v0000 | 182000 | ¥62000 | 192000 LAY L'e % 4 ve gec Lse 14
886, 9v0000 | 082000 | ¥62000 | 992000 ¥o L€ L'y ve £ec 9'6e € L 30N3IN0D3S
956°2 90000 | 182000 | ¥6200°0 | 292000 vo L€ L'y &4 £'ee 9'6e 14
8v6'L 9¥0000 | 182000 | ¥62000 | 692000 vo L'E L'y 14 £€C 9'6¢ l oy oy
6l 000000 | 100000 | 000000 100000 00 00 00 00 0o 00 ‘A0 QUVANVLS
g8¢’'L | ¥2000°0 | 8LO0'0 | 95L000 | 6£L00°0 €0 8l L'e 9l vil o¢l JOVHIAVY NWN10D
18€'L ¥20000 | Z¥1000 | 951000 6€1000 €0 8l L' 9l el oel S
18¢'L $20000 | Z¥100°0 | 951L00'0 6€100°0 €0 gl e 9l eli (R% 4
95¢'.L G20000 | 671000 | ZSLOOO L0000 €0 8l 4 9l Vil 0cl € 9 30N3ND3S
80Y'L ¥2000°0 | Z¥I00'0 | 951000 61000 €0 8l 1'e L'l Vi o€l 14
11€'2 20000 | 8¥100°0 [ 4S100°0 01000 £0 8l e 9l Vil oct l 0¢ oy
9l 000000 | 000000 | 000000 100000 00 00 00 00 00 00 ‘A30 QYHVANVLS
Tro'zh | 920000 | 8S#00°0 | S.¥00°0 0¥¥00°0 0l 16 (]2 19 WA 9'€9 FOVHIANAVY NWNT0D
1€0'2L | 920000 | 85¥00°0 | S/¥00°0 L1000 0l 1'6 101 ] S'/S 9'€9 S
8€0°CL | 9/000°0 | 8S¥00°0 | S.¥000 | OVP00O 0l 1’6 Lol 1’9 v'LS 9'€9 4
veo'zL | 920000 | 8S¥00°0 | 9/¥#00°0 L¥y000 0l 1’6 1ol 1’9 G'LS 9'¢€9 € G 3ON3IND3S
8€0°ZL | 9L000°0 | 85¥00°0 | S.¥00°0 0v+00°0 0l 16 Lol 1’9 v'LS S'€9 [4
LL0CL | SL000°0 | LS¥000 | SZ¥00°0 6€100°0 04 1’6 oL 1’9 S'/S 9'€9 1 ool 09
jusjuo ainjsioyy wnwindo e Aysueq AiQ piepuels %56 ysy wopog -uonduoseq Y881 SMOpIAN  :821n0S

TVA-00012553



B

€661 AInr ' obed - 9 1 198USHIOM

6l 000000 | 100000 | LOODO'O 100000 00 00 00 00 L0 10 ‘A3A QHVANVLS
Tl8'6 €6000°0 | 295000 | 825000 S¥S000 o'l 1'6 Lol L'9 WA 6'€9 J9VH3IAY NANN10O
698'6 £6000°0 | 195000 | 84S000 | ¥¥S000 0l 6 Lol 1’9 8'.G 6°'€9 G
$68'6 €60000 | 195000 | 825000 ¥¥S00°0 ot 26 Lol 1’9 6'LS 0¥ 14
€586 €6000°0 | €9S000 | 645000 | 9¥S000 0’1 16 1ot () L'lS 6'€9 € 0L AON3ND3S
¥98'6 €60000 | 195000 | 815000 | S¥S000 0L 1’6 Lol 1’9 L'LS 8'€9 14
158'6 €6000°0 | 295000 | 845000 S¥S00°0 0l 1'6 Lol 1’9 L'LS 8'€9 I ool oy
L 000000 | 000000 100000 000000 00 00 00 00 00 00 'AJ0 QYVANVYLS
vLy'6 220000 | 99¥00°0 | €8¥000 | 0S¥00°0 80 €L 18 6v 09 6°0G JOVH3IAVY NWN10D
eLY'6 410000 | £9¥000 | 287000 1S¥00°0 80 €L 18 6 Loy 609 S
0L1'6 170000 | 99¥000 | Z8¥00°0 0s¥00°0 80 €/l 08 R4 09y 806 14
£8t'6 £/000°0 | 99¥00°0 | 28¥000 | 0S¥00°0 80 €L 1’8 8'Y 14 605 € 6 30N3ND3S
6.¥'6 20000 | 99¥000 | 28+00°0 0Sv00°0 80 €L L'8 6 L'9v 605 [4
99Y'6 110000 | 49¥000 | ¥8¥00°0 | 0SY000 8'0 €l 1’8 6V (14 6°0S L 08 oY
Sl 000000 | 000000 | 000000 | 000000 00 00 00 00 1’0 10 ‘A0 QUVONVYLS
15.'8 290000 | 64€000 | ¥6€00°0 ¥9€00°0 90 S'S 09 9t 9ve 1'8€ JOVHIAVY NWN10D
69.'8 290000 | 6.£000 | ¥6E00°0 | €9€00°0 g0 S'S 09 9t R4 '8¢ S
1118 290000 | 6/€000 | ¥6€000 | #9€00°0 90 S'S 19 9¢ 9've z'8¢ 14
£9.'8 ¢9000°0 | 6.€000 | ¥6E000 | ¥9€00°0 90 S'S 0’9 9¢ 9ve z'8¢ € 8 3ON3IND3S
trl's 290000 | 8/€000 | €6€£000 €9€00°0 90 S'S 09 9t yve 08 4
ovs's £90000 | 6/€000 | ¥6€000 | ¥9€00°0 90 S'S 09 9¢ Sve 1'8¢ 2 09 oy
jusjuoD ainjsiojy wnwndo Je Ajsuaq A1q plepuelS %56 ysy woyog uopduoseq ¥eel) SMOPIA  .8@0IN0S

TVA-00012554



€661 AN ‘G abed - 9y 1 199USHIOM

9 000000 | 000000 | LOO000 | 000000 00 00 00 00 10 10 ‘A30 QYVANVYLS
165'9 €8000°0 | S0S000 | 615000 26v00°0 90 S'S 19 9¢ Lve €8¢ JOVHIAY NWNTOD
8159 €80000 | S0S000 | 8LS000 | 267000 90 'S 09 9¢c 9ve (1> g
£65'0 €8000°0 [ S0S000 | 8LS000 | Z6¥00°0 90 §'S 19 9t LyE €8¢ 14
119'9 £80000 | 905000 | 615000 2¢6¥00°0 90 S'S 19 9t 8v¢ '8€ € €l 3ION3NO3S
6859 £€8000°0 | 905000 | 025000 | 26+00°0 90 GG L9 9¢ L¥yE €8¢ 14
919'0 £€80000 | S0S000 | 615000 ¢6v00°0 90 S'S 1’9 9¢ 8've p'8e l 09 0c
Ll 000000 | LO0OOCO0 10000°0 000000 00 00 00 00 00 00 ‘A3Q QHVANVLS
189's S9000°0 | Z6€00°0 | 90¥00°0 | 8.£00°0 vo L'e 14 (54 (AN 9’62 JOVHIAY NANTOD
¥99°'S S90000 | €6£000 | L0¥000 61€00°0 vo L€ oy v [A ¥4 §'GC S
119'S 90000 | 26€00°0 | 90¥00°0 8.€00°0 0 L€ oy e 2eec S'6e 14
889'S S9000°0 | 26€000 | 90¥000 | 8.£000 vo l'E ov 14 (AN g'6e € ¢l 30N3ND3S
269'S 90000 | €6€00°0 | 90000 8.£00°0 ¥0 '€ Ly e cec 9'6¢ [4
689'S S8000°0 | €6€000 | Z0v00°0 6.€00°0 ¥'o l'e L'y 14 158 4 9's¢ I oY 0¢c
Ll 000000 | 100000 | LOOOOO 10000°0 00 00 00 00 1’0 10 '‘A30 QYVANVLS
124%] GE0000 | 0L2000 | 842000 102000 €0 g1 L'c 0¢ AN el JOVHIAVY NWNT0D
091's S€0000 | 0L2000 | 612000 | ZOZOOO €0 8l 4 oe el €el S
€SL's GE£000°0 | 602000 | 812000 102000 £0 9l Le 0¢ AN celL 14
16L°S GE€0000 | 012000 | 612000 | 202000 €0 8l (4 0e el el € 11 3ON3ND3S
6eL'S SE€000°0 | 602000 | 842000 002000 €0 8l (N4 0c (A (A%} 14
8LL's ¥£000°0 | 602000 | £L2000 102000 €0 8l ¥4 0¢ L c€El | 0¢ 0¢
Jusjuog ainisiopy wnwndo e Aysueq AiQg plepuels %se ysy wopog uonduoseq N9810 SMOPIA\  :90IN0S

TVA-00012555



€661 Ainr ‘g ebed - 9v1 198usyiom

YHOVNVIN AH0LVIOaV']

Se0ly PR LY

ALvA ‘Ad LLLINGAOS

0L | 000000 | 000000 | 100000 | 000000 | 00 00 00 00 10 00 "A30 QUVAONYLS
855’2 | 1LZL0OO'0 | €6£00°0 | 8¥Z000 | 6L2000 | O L6 Lol L9 8'.S 8'€9 JOVHIAVY NWNT0D
$9S'L | LZL00D | ¥EZ000 | 872000 | 644000 | O z6 1oL 19 8.5 6€9 S
69S'L | 1ZLOOO | €6400°0 | Z¥2000 | 611000 | O z6 Lol L9 818 6'€9 v
6vS'L | LZL00D | ¥€Z0000 | 87000 | 642000 | 04 1'6 Lol 1'9 L1 8'€9 € Sl 3ON3ND3AS
8592 | 121000 | €6200°0 | Z¥200°0 | 022000 | 0O} 1'6 Lol 19 8'.S 8'€9 z
tvm.n 1ZL00'0 | ¥ELOO'0 | 8V2000 | 611000 | O 1'6 vol | 1o 11§ 8¢9 L 0ol 0z
9 000000 | 100000 | 100000 | L0O000O | 00 00 00 00 00 00 'A3Q QUVANY1S
9€L’Z | 201000 | 619000 | €€900°0 | 909000 | 80 €L 08 8 o9y 805 39VH3AV NWNT0D
9€L’L | 20L00'0 | 029000 | €€900°0 | 909000 | 80 el 18 8y Lop 605 S
Zvl'L | Z0L000 | 619000 | €€9000 | S09000 | 80 €L I8 8y L'y 8'0s v
SEL'L | 20L000 | 619000 | Z€900°0 | 909000 | 80 gL 08 8y 09y 808 € ¥l 3ON3NO3S
Zrl'L | 20L00°0 | 819000 | Z€9000 | S09000 | 80 el 08 8¥ 09y 8'0s z
8ZL'L | 20L000 | 029000 | €69000 | 909000 | 80 €L 08 8y o9y | 808 | 08 0z

JuBjuo) ainjsio wnwydo 1e Ajisueq Alg plepuels %S6 ysy wojjog uonduoseqg %9817 SMOPIM  :994N0S

TVA-00012556




FIGURE 1 - Logarithmic Plot of Resilient Modulus (Mg) vs Cyclic Stress (Sc)

PROJECT NAME: TVA - Fly Ash. Bottom Ash and Scrubber Gypsum Study
LAW PROJECT NO.: 5810860101
1. MATERIAL SOURCE: Widows Creek
2. MATERIAL DESCRIPTION: Bottomn Ash
3. REMOLDING TARGETS: 95% Standard Drv Density at Optimum Moisture Content
4. MATERIAL TYPE 2
5. TEST DATE 08-23-1995
Mg =K1 (So)** (1+S3)%*
Kl = 2,258
K2 = 0.19103
K5= 0.66319
R = 0.98
Resilient Modulus QA Plot
100,000 , ]
]
®S3=6psi ||
BS3 =4 psi 1
AS3=2psi ]
E
E |
= ® ! ®
2 10000 — ° ! W F
E B 2 X A &
.g " A
[+4
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0 1 2 3 4 5 6 8 9 10
Cyclic Stress (psi)
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FIGURE 2 - Quick Shear Stress vs Strain

PROJECT NAME: TVA - Fly Ash. Bottom Ash and Scrubber Gypsum Study

LAW PROJECT NO.: 5810860101

1. MATERIAL SOURCE: Widows Creek

2. MATERIAL DESCRIPTION: Bottom Ash

3. REMOLDING TARGETS: 95% Standard Dry Density at Optimum Moisture Content

4. MATERIAL TYPE 2

S. TEST DATE 08-23-1995 .
40

35
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i
|

0 1 2 3 4 5
Axial Strain (%)

Axial Stress (psi)
3
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LABORATORY PERFORMING TEST:

LABORATORY MATERIAL HANDLING AND TESTING SHEETNO 1 OF 2.

LABORATORY MATERIAL TEST DATA
RESILIENT MODULUS OF UNBOUND GRANULAR BASE/SUBBASE
MATERIALS AND SUBGRADE SOILS
LAB DATA SHEET T46 - RECOMPACTED SAMPLES

UNBOUND GRANULAR BASE/SUBBASE LAYERS AND SUBGRADE SOILS
SHRP TEST DESIGNATION UG07, SS07/SHRP PROTOCOL P46

LAW ENGINEERING, INC. - ATLANTA, GEORGIA

PROJECT NAME: TVA - Fly Ash. Bottom Ash and Scrubber Gypsum Study

LAW PROJECT NO.: 5810860101

1. MATERIAL SOURCE: Widows Creek

2. MATERIAL DESCRIPTION: Bottom Ash

3. REMOLDING TARGETS: 95% Modified Density at Optimum Moisture Content
4. MATERIAL TYPE (Type 1 or Type 2)

5. TEST INFORMATION )

10.

11.

12.

PRECONDITIONING - GREATER THAN 5% PERM. STRAIN? (Y = YES ORN = NO)
TESTING - GREATER THAN 5% PERM. STRAIN? (Y = YES ORN = NO)
TESTING - NUMBER OF LOAD SEQUENCES COMPLETED (0 - 15)

SPECIMEN INFO .:
SPECIMEN DIAM., inch
rop
MIDDLE
BOTTOM
AVERAGE

MEMBRANE THICKNESS (1), inch
MEMBRANE THICKNESS (2), inch
NET DIAM., inch
HEIGHT OF SPECIMEN, CAP AND BASE, inch
HEIGHT OF CAP AND BASE, inch
INITIAL LENGTH, L, , inch
INITIAL AREA, A,, in?
INITIAL VOLUME A,L,, in®
SOIL SPECIMEN WEIGHT :
INITIAL WEIGHT OF CONTAINER AND WET SOIL,  grams
FINAL WEIGHT OF CONTAINER AND WET SOIL, grams
WEIGHT OF WET SOIL USED, grams
SOIL PROPERTIES .
IN SITU MOISTURE CONTENT (NUCLEAR), %

IN SITU WET DENSITY (NUCLEAR), pcf

or
OPTIMUM MOISTURE CONTENT, %
MAX. DRY DENSITY, pef

95 % MAX. DRY DENSITY, pef
SPECIMEN PROPERTIES:
COMPACTION MOISTURE CONTENT, %
MOISTURE CONTENT AFTER RESILIENT MODULUS TESTING, %
COMPACTION DRY DENSITY, v4 pef
QUICK SHEAR TEST
STRESS - STRAIN PLOT ATTACHED (Y = 7ES, N = NO)
TRIAXIAL SHEAR MAXIMUM STRENGTH (MAX. LOAD/X-SECTION AREA), psi
SPECIMEN FAIL DURING TRIAXIAL SHEAR? (Y =YES, N =NO)
COMMENTS (Section 10.4 of Protocol P46)
(a) CODE
(b) NOTE
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TEST DATE

08-24-1995

GENERAL REMARKS:
SUBMITTED BY, DATE

£ Beudheon, 910/95

LABORATORY MANAGER

TVA-00012559
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FIGURE 2 - Quick Shear vStress s Strain

PROJECT NAME: : TVA - Fly Ash, Bottom Ash and Scrubber Gypsum Study
LAW PROJECT NO.: 5810860101 R
1. MATERIAL SOURCE: Widows Creek
2. MATERIAL DESCRIPTION: Bottom Ash
3. REMOLDING TARGETS: 95% Modified Dry Density at Optimum Moisture Cortent
4 MATERALTYPE 2 - TR
s. TESTDATE 08-24-1995
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