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PROFESSIONAL ENGINEER’S CERTIFICATION

With this certification, I certify that I, as a Professional Engineer in the State of Arkansas,
am a qualified professional engineer as defined in §257.53 of Title 40 Code of Federal
Regulations (40 CFR) Part 257, that this report has been prepared under my direction in
accordance with generally accepted good engineering practices, that the findings are accurate to
the best of my knowledge, and that the CCR unit that is subject to this certification meets the
location restriction requirements under §257.64 of 40 CFR Part 257.

10/17 /Z-L’;‘/_.g
Dana L. Derrington, Arkansas PE #16372 Date
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1.0 INTRODUCTION

Entergy Arkansas, Inc. (Entergy), operates the Independence plant located approximately
2 miles southeast of Newark, Arkansas. The plant utilizes four disposal cells, Cells 12
through 15, hereafter also referred to as the landfill, for the disposal of coal combustion residuals
(CCRs) generated from the combustion of coal at the plant. Pursuant to §257.64 of Title 40 Code
of Federal Regulations (40 CFR) Part 257, existing CCR landfills must not be located in an
unstable area. An unstable area is defined by §257.53 as a location that is susceptible to natural
or human-induced events or forces capable of impairing the integrity, including structural
components of some or all of the CCR unit that are responsible for preventing releases from such
unit. Unstable areas can include poor foundation conditions, areas susceptible to mass
movements, and karst terrains. This report presents the findings of an evaluation of Cells 12

through 15 in support of the location restriction requirements of §257.64.

2.0 SITE DESCRIPTION

Per the CCR rule, an existing CCR unit is defined as a unit that “receives CCR both
before and after October 19, 2015 or for which construction commenced prior to October 14,
2015.” The CCR unit received CCR before and after October 19, 2015, and no lateral expansions
have occurred after October 19, 2015. Thus, the Cells 12 through 15 are an existing landfill per
the CCR rule.

The combined area of Cells 12 through 15 is approximately 45 acres with a maximum
elevation of 284 ft North American Vertical Datum of 1988 (NAVD88) as of the date of the last
survey, which was completed in November 2017. Natural topography surrounding the landfill is
generally flat-lying, with ground surface elevations ranging from approximately 235 to 237 ft
NAVDS88, as shown on Figures 1 and 2 (Appendix A).
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3.0 UNSTABLE AREA EVALUATION

Pursuant to 8257.64(b), the owner or operator must consider all of the following factors,

at a minimum, when determining whether an area is unstable:

1. Onsite or local soil conditions that may result in significant differential settling;
2. Onsite or local geologic or geomorphologic features; and
3. Onsite or local human-made features or events (both surface and subsurface).

FTN Associates, Ltd. (FTN) performed a review of site-specific boring logs, geotechnical
data, US Geological Survey (USGS) publications, and documentation related to the landfill’s
Solid Waste Permit No. 0200-S3N-R2 issued by the Arkansas Department of Environmental
Quality. Findings from this review are discussed below within the context of the factors listed
in §257.64(b).

3.1 Review of Onsite or Local Soil Conditions

Several subsurface investigations have been performed in the vicinity of the landfill.
Available soil boring logs and geotechnical data (Appendix B) show that onsite soils are
comprised of low- to high-plasticity clays and low-plasticity silts to an approximate depth of
30 ft below ground surface (bgs) followed by sands and gravels that extend to an approximate
depth of 130 ft bgs. These soils are bounded below by Paleozoic rocks and associated residuum
(Albin, Hines, and Stephens 1967). A review of the subsurface data included in Appendix B
showed that no organic soils, which are prone to settlement due to their high compressibility,
were encountered in any of the borings. There were also no apparent lateral changes in the
underlying lithology that would indicate a notable change in the compressibility of foundation
soils, as can be seen from the soil boring logs. These factors, coupled with a review of the
settlement calculations performed for Permit No. 0200-S3N-R2, indicate that significant

differential settling is unlikely.
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3.2 Review of Onsite or Local Geologic or Geomorphologic Features

Surficial deposits in the vicinity of the landfill are generally comprised of Quaternary
alluvial and terrace deposits as shown by the geological map included as Figure 3. A review of
the area topography (Figures 1 and 2) and the geological map shows no evidence of karst
features or areas susceptible to mass movement (i.e., landslides) in the vicinity of the landfill.

3.3 Review of Onsite or Local Human-Made Features or Events (Both Surface
and Subsurface)

Presently, there are no known visible onsite or local human-made features or events that
would cause the area in the immediate vicinity of the landfill to be unstable. The underlying
sands and gravels described in Section 3.2 are part of the Mississippi River Valley alluvial
aquifer, which is used extensively in the vicinity of the plant for agricultural purposes. However,
a review of an ongoing study conducted by USGS (Schrader 2015) indicates that recharge to
aquifer is sufficient in the vicinity of the plant to balance seasonal withdrawals. As such, land

subsidence due to groundwater removal is considered unlikely.

4.0 CONCLUSIONS

Based on a review of the available documentation in this report, Cells 12 through 15 at
the Entergy Independence plant are not located in an unstable area and therefore meet the

location restriction requirements of 8257.64.
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Figure 1. Site map, Entergy Independence landfill.
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Well Construction Diagrams and Soil Boring Logs



LOG OF BORING NO., €-309

INDEPENDENCE GENERATING STATION

ARKANSAS POWER AND LIGHT COMPANY

{_“ NOTE SCALE CHANGE

NEWARK, ARKANSAS
TYPE:  Wash . LOCATION: X 3500, FE 50660
L - COHESION, TON/SQ FT >
- » xz —O a
“ | 218 I 02 04 06 08 LO 12 L4 W
| el DESCRIPTION OF MATERIAL | & Ja> I —— S
a | £ |2 o S| PLASTIC WATER Liquio e
w » |9 F ko LIMIT CONTENT, % LIMIT «
o @ 9 |z~ e L + .
/ SURF, EL: 306.7 @ ) 0 20 30 40 50 60 70 &
Very stiff light gray with
AV some tan silty clay with
L ferrous nodules
Y1 0 (o
/M
%
) Very stiff light gray clayey T@T-—-F-1 &
L 5 144 silt and silty clay and %
’ ferrous nodules |
4 —some tan below 6 ft { o - o
VJ —-sand seams below 8 ft ;
b |
]
2l g
- 10 - Stiff tan slightly blecky } '
and slickensided clay with )
calcareous nodules and i
tan stains ! +-l-o4R-4— -~ -~ +
- 15 i
br’ Very stiff to stiff light |
) gray and tan silty clay o ®
- 20 4 A with sand seams and
/4 pockets and ferrous nodules
bL -clayey silt seams below . ®
- 25 71 24 ft
fl
Firm gray clay &
- 30 p
f::} Dense tan sand with gravel
L 35 4=
COMPLETION DEPTH: 35 ft DEPTH TO WATER |
DATE: 11/10/78 IN BORING: DATE: N

MCCLELLAND

[

- .-

PLATE



LOG OF BORING NO. c-1M0
INDEPENDENCE GENERATING STATION
ARKANSAS POWER AND LIGHT COMPANY
NEWARK, ARKANSAS

TYPE: LOCATION:

Wash N 3300, E S060

COHESION, TON/SQ FT

DESCRIPTION OF MATERIAL

DEPTH, FT

SYMBOL

N SAMPLES

SURF. EL: 3n6.7

LB/CU FT

BLOWS PER FT
UNIT URY WT

PLASTIC
LiMT

WATER
CONTENT, %

LiIQuio
LIMIT

7% RECOVERY L

- 5 4

S D SN

. . . . N

Very stiff light gray
clayey silt with ferrous

nodules //

Very stiff light gray silty
clay with ferrous nodules

-slight sandy below 4 ft

] R

AN

r* NOTE SCALE CHANGE

5.10.

Very stiff light
tan clayeyv silt
some siltyv clay

gray and
with
and

ferrous nodules and stains

Stiff light grav and tan
blocky and slickeasided
clay with ferrous =tains

~calcareous nodules below
13 frc

PRI S

- e

20

CRarY N
o..h
LX)

Very stiit light gray ana
tan silty clay with
ferrous nodules and

calcareous nodules

Medium dense tan sand with
graveél

COMPLETION DEPTH:

DATE

25 ft
11/9/78

DEPTH TQ WATER
IN BCRING:

DATE:

PLATE



Boring # £-1 N Location: ENTERGY — Independence Plant
Date: 4 /2 /01 — FTN Associates, Ltd. | Orilling Method: HSA
Elevation: 308 %ﬂ Little Rock, Arkansas | p e, 177 stote Testing, inc.
r 3 Innwood Circle, Sulte 220, 72211
Job No.:6040~320 Logged By: MSR
Depth, . Sample Blow Depth,
Feet Classification Type Counts PPR Feet
| 0.0 — 6.0 Stiff, tan, dry to moist silty
. clay with ferrous nodules SHELBY TUBE N/A N/A |
B SPLIT SPOON| 10,1214 5 [
- 5 5
| 4 6.0 — 85 Medium stiff, tan, dry silt |spLT SPOON 6,8,10 1.5 L
- : —
— e——ea] 8.5 — 24.0 Soft, brown, moist clay SPLIT SPOON 22,3 0.5 —
10 = with ferrous staining 10
- e SHELBY TUBE] N/A N/A  —
— ——
— —_— B
— Em————— ISPLIT SPOON 356 1.5 [
— 15 Ee—— 15
L— E———— —
— E——— —
T ———
— = —
pm— @ 18.5 — 20.0 calcareous nodules
— ] SPLIT SPOON 4,35 .75 [
— 20 === 20
. e |
— e —
— = === —
o5 [io 0] 24.0 — 34.0 Loose, light brown  [HT SPOON| 223 0.5 5
B 0 IZ and gray, wet, fine sand with some
T T silt and clay -
— —
[— —
— SPLIT SPOON 21,5 N/A [
—— 30 |. 30
B 35 ﬁ“é‘i‘:;ov 34.0 — 35.0 Medium dense, light brown[SF =T SPOON 16,16,12 NA T 35
wet, fine to coarse sandy gravel
Boring terminated @ 35 ft bgs :
L I
— -
——— 40 —— 40
- —
F— —
—— 45 —— 45




Boring # E—2

Date: 04/03/01

PN

Elevation: 306

=

FTN Associates, Ltd.
Littie Rock, Arkansas

3 Innwood Clrcle, Suite 220, 72211

Location: Entergy — Independence Plant

Drilling Method: HSA

Driller: Tri State Testing, Inc.

Job No.: 6040-320 Logged By: MSR
Depth, Litho. g Sample Blow Depth,
Feet Symbol Classification Type Counts PPR Feet
- ——————10.0 — 23.0 Soft to stiff, tan to light
L ————-——Jgray, moist silty clay with ferrous SPLIT SPOON 133 25 |
r— _:_:_:—__—__:—Enodu/es and occasional very fine sand
il E:__t;____—__;—?_- SHELBY TUBE] N/A N/A  |—
— 5 === 5
- = SPLIT SPOON| 4,56 2.25
T 1 SPLIT SPOON| 355 20 [
— 10 E—=——] 10
— ]
. o ——— SHELBY TUBE] N/A N/A  —
- =
— 15 === SPLIT SPOON 557 25 | 15
e -
L E————— i
- ———— SPLIT SPOON 4,5,10 1.5
— 20 F/—=/—=—"—H 20
- e -—
’__' I —1 23.0 — 24.5 Medium dense, tan, e 10 il
o t ! SPLIT SPOON 15, N,
o5 >'§/Q"’-'(§'~Q'o'c wet, clayey f/n'e sand ' 5
o O S0 8 ?4'5 — 30.0 Medium dense, light brown, |
OI )icC:wet, fine to coarse sandy gravel with
I '%be'gpome clay —
— Po 30924 —
 GLOR 0 G
— ?{Of\s‘é@? SPLIT SPOON 9,711 N/A
30 Pt - - 30
. Boring terminated @ 30 ft bgs o
—— 35 —— 35
— —
— 40 —— 40
— L
L 45 L 45




Boring # E-3 - Location: Entergy — Independence Plant
Date: 04/03/01 | = FTN Associates, Ltd. | Orilling Method: HSA
Elevation: 305 %ﬂ Little Rock, Arkansas Driller: Tri State Testing, Inc.
3 Innwbod Circle, Sulte 220, 72211
Job No.: 6040320 Logged By: MSR
Depth, | Litho. e . Sample Blow Depth,
Feet | Symbol Classification Type Counts PPR Feet
L ——=—=—10.0 — 29.5 Soft to stiff, gray to tan,
- f=——-——Jdry to moist silty clay with ferrous P17 SPOON 223 15
- —————Jstaining —
— - = —— —
— - SPLIT SPOON 5813 35 [
— 5 E== 5
— ] SHELBY TUBE]  N/A N/A  —
==
N P SPLIT SPOON 77,8 35 [
— 10 === 10
- == —
B ———— "_
—— 15 Fee=——1 SHELBY TUBE|  N/A N/A  +—— 15
— ——=——-4@ 18.5 —20.0 occasional calcareous
— ——~————"nodules T
P == SPLIT SPOON| 4,34 25 [
— 20 ===+ 20
- B =
- B =
— E == SPLIT SPOON| 4,44 225 [
— 25 === 25
— F——— - — —
- F o= — L
- =+ -
F =
— s SPLIT SPOON| 621,18 N/A [T
——— 30 9%@;&@29.5 — 33.5 Medium dense, brown, wet, 30
- 220328 fine to coarse sandy gravel —
Ro030% %
L_, .‘.‘o‘._:_ r__
— 335 — 34.5 Loose, brown, wet, fine [SPLIT SPOON 88,7 N/A
to coarse sand / 35
T 34.5 — 35.0 Loose, brown, wet, B
— fine sandy gravel —
- | -
— Boring terminated @ 35 ft bgs —
—— 40 — 40
—— 45 —— 45




Boring # E—9

Date: 04/05/01

Elevation: 304

FTN Associates, Ltd.
Little Rock, Arkansas

3 Innwood Circle, Sulte 220, 72211

Location: Entergy — Independence Plant

Drilling Method: HSA

Driller: Tri State Testing, Inc.

lob No.: 6040-320 Logged By: MSR
Depth, Litho. cpe s Sample Blow Depth,
Feet Symbol Classification Type Counts PPR Feet
- I=—=———100 - 23.5 Medium stiff, tan and gray,
F————=—dmoist silty clay with ferrous staining SPLIT SPOON 233 1.25
— = —| *‘
— SR —
- e —
F—— = =~ ] SPLIT SPOON 46,7 1.0
—— 5 === 5
— =
— = ——— SHELBY TUBE] N/A N/A  +—
— F————
10 == SPLIT SPOON 57,9 2.5 —— 10
== —
L === N
C B —
] SPLIT SPOON| 34,5 2.0
— 15 === 15
— e
— E:;_—.if_—“j:; ISHELBY TUBE] N/A N/A —
— P
| ]
F——— — SPLIT SPOON 46,5 15 [
— 20 Fe=—=— 20
————=1
- = ———] —
e —
- 1 23.5 — 25.0 Very loose, brown, moist |SPLIT SPOON 232 05 |
25 e 30osy) to wet clayey sand with ferrous 25
. 0%5590% staining T
— ‘;d(gg 25.0 — 30.0 Medium dense, brown, wet, —
| 5;5@;0‘-9:4_( fine to coarse sandy gravel with some S
- Pooo()“.ooo clay I
20 (\OO(\OW SPLIT SPOON| 87,10 N/A 10
| Boring terminated @ 30 ft bgs L
- -
- -
— T_
fb— 35 —— 35
—— 40 —— 40
— —
—— 45 —— 45




Boring # E—10

Date: 04,/05/01

FTN Associates, Lid.

Elevation: 306

Little Rock, Arkansas

Location: Entergy — Independence Plant

Drilling Method: HSA

Driller: Tri State Testing, Inc.

3 Innwood Clrcle, Sulte 220, 72211

Job No.: 6040~320 Logged By: MSR
Depth, | Litho. o Sample Blow Depth,
Feet | Symbol Classification Type Counts PPR Feet
e I——-———10.0 — 23.5 Soft to stiff, tan and gray,
I———-———dmoist silty clay with ferrous staining SPLIT SPOON 245 20 |
- =
- B -
— [ ————— SPLIT SPOON 6.8,9 20 [
—— 5 === S
. i_:._—_—__;.__:__:.__j:_: SPLIT SPOON 3,4.4 1.5
— == —
= ————
- F-——————
10 E=—== SHELBY TUBE|  N/A N/A +—— 10
- =
e b— ——— — —
P
- ] |
el SPLIT SPOON 4,4,7 2.25
—— 15 = 15
— == -
=] —
- ==
— r_—::::{j SHELBY TUBE| ~ N/A N/A  —
— 20 === 20
— ] —
el == —
— Sy —
— =771 235 — 250 Loose, brown, moist to |SPLIT SPOON 1,2,6 N/A
25 F wet sandy clay with ferrous staining 25
— 1250 -~ 27.5 Loose, brown, wet, fine sand —
— ;000000 s(>>.C27.5 — 30.0 Medium dense, brown, wet —
- a_.b’ob_. “a¥fine to coarse sandy gravel with some -
N\e R CNela _ SPLIT SPOON 811,18 N/A
30 et L 30
| Boring terminated @ 30 ft bgs _
E —
r——
— 35 —— 35
— L
- I~
— -
—— 45 —— 45




PROJECT: ISES GWM
INITIAL GW DEPTH: 34 ft.
DRILL. METHOD: Hollow Stem Auger

DATE: 09-03-92
HOLE DIA: 8.25 in.

FINAL GW: 29.88 (9/82}) ft.

Monitoring Well No. D-507

LOGGED BY: C.Q. McGuth
DRILLER: J § R Drilling
HOLE ELEV: 308.70 ft. MSL

WELL CONSTRUCTION

0 8 .
"
< | 2| x [uf 5 DETAIL
[&] = o QL
DESCRIPTION O 1 F |y [ZE B
213|813 3
w o iz ]
= o
SILT - lt.tan—-brown (topsoil),organics ML 0 i
\ present (grass,roothairs),v.stiff /dense,sk.moist. CH i N N
Eflev. = 307.70 fL. - 1l g5 § §
CLAY — It.tanlan-buff,v.stiff.moltled,granular texture in B \ \
zones,si—tr silt,blocky texture in some areas, no arganics 5 \ \
present,sl.moist, 1 N \
i N N
42| s-2 § §
. NN
10+ NN
- NN
] N N
]3| s-3 § §
1 N N
54 N N
: N N
- N N
14ts-4f N IN
. NN
4 N N
20+ N N
" N R
h S1s-51 N N
25—+
48] s-86
Y 30+
7| s-7
Eley. = 274.70 ft. N
Gravel - It.tan,brown,some silt,some sand,some GC 351
chert,saturated. /__ |
- grains ranging in size from granule - pebble (not /- 48| s-8
exceeding 3). ) L .
/_40_ ¥
%: 1] s-0
//;//—45— 1
%- 49 s-10
AF 50_— X
Notes: Project No.
6046-0201
fé
ASSOCIATES, LTD. Page 1 of 2
water resource consuitants
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PROJECT: ISES GWM
INITIAL GW DEPTH: 34 ft.
DRILL. METHOD: Hollow Stem Auger

Monitoring Well No. D-507

DATE: 09-03-92
HOLE DIA: 8.25 in.

FINAL GW: 25.88 (9/92) ft.

LOGGED BY: C.Q. McGuth
DRILLER: J & R Drilling
HOLE ELEYV: 308.70 ft. MSL

813 o
=t ol E|E S WELL CONSTRUCTION
DESCRIPTION Sl E| &5 (% e DETAIL
g1 2|°|% &
S &
GC 7 A 50 i
/ I} P
%-55— 1
%: 12| s-r
//k//—so— : S
/ L 9|s-13
% 65+
|
/;/x//_ {4 ]s-14
//:////‘—"TO— Y
Elgv. = 235.70 ft. . /‘//‘(_ 15515
SILT - dk.gray,gray,v.fing SM 'LLEHL |
\_ silt,w/some-tr.sand,v.stiff-mod.stiff. A1 7e
(\- £lev. =233.70 11 / L]
Boring Terminated at 75 Feet (in silt). L -
80—
85—
90
95—
100
Notes: Project No.
é 8046-0201
ASSOCIATES, LT Page 2 of 2
water resource consuitants




PROJECT: BORING ID:
Monitoring Well Installation MW-1R
- LOCATION: WELL ID:
1 Entergy Independence Landfill MW-1R
3 cl DRILLING CONTRACTOR: NORTHING: EASTING:
— ;g m McCray Drilling,LLC 7164.3 3899.0
LT DRILLING EQUIPMENT: GROUND SURFACE ELEV: TOC ELEVATION:
CME 750X 310.2 ft SRE 313.28 ft SRE
DRILLING METHOD: TOTAL DEPTH: DEPTH TO WATER: (1/27/2016)
8.25" Hollow Stem Auger (HSA) 46.2 ft from TOC 20.34 ft below TOC
LOGGED BY: SAMPLING METHOD: DATE STARTED: DATE COMPLETED:
RS 5-ft continuous split barrel sampler 1/19/2016 1/20/2016
E 18 |ga| ¢ Bscaio Well
g | = | 3| 58 escription Construction
[=]

i 1 Above ground completion
including 2x2 ft concrete pad,
four pipe bollards, and locking

0 — % Non CCHDkinse: outer steel casing
13 | A K 358 ftof 2 in dia., Sch. 40
:0 X PVC solid riser, including 3.1 ft
4 - 190%%% %% _ _ _ - of above ground stickup
s /’ 7 LEAN CLIsY, sﬂty. light grey with carbanceous material and iron oxide staining,
40 ////:5/////’ medium stiff, moist.
- vy /’
/S
LSS S )
cL /j/ /
8 — éé’%/ @8 ft bgs SAA, increasing silt with depth.
//,/ S/
7 100 {/’//:/% Cement/bentonite grout from
ML []] ' [TTTT [ CtAYEYSILT with fine-grained sand, grey with orange motiing and 0 ft bgs to 23 ft bgs
12 _ 7 carbanaceous material, moist.
CH W FA“I'B QLTAY ﬁ:im s{l; greyish brown with iron oxide staining and carbanceous
material, stiff, moist.
2| 74 / LEAN CLAY, with silt, light grey with iron oxide staining and carbanceous
S terial, stiff, moist.
100 7 N
1 6 ] CL # 7 @17 ft bgs granular calcite concretions.
v
N FAT CLAY to LEAN CLAY with silt, light grey with iron oxide staining, stiff,
moist.
20 —
100 (CL/CHY}
F
24 — ST e, ey, Icreasing sandcontent with depth, Bentonite pellet seal from
CL R 23 ft bgs to 26 ft bgs
= 90 ;%O‘;t: GRADED SAND, fine- to medium-grained, light brown, loose, Silica size 10/20 filter pack
o8 = from 26 ft bgs to 43 ft bgs
_ SP
40
32 ] @33-33.7ft bgs, SAA with gravel, coarse-grained, subangular. - 10ftof 2in dia., 0.010in S|0i,
1 | . WL CLAYEY SAND, fine- to medium-grained, grey, dense, very moist. ] Sl PG streen
n | B .
36 — oW o0 (] o O ::dl.: ﬁz&aﬁ) s(ir}'gv&s:n:; : r:ﬁsegmhed, subangular, with fine- to —
g St O‘"‘ | POORLY GRADED SAND, o coarse-grained, angular to subanguiar, —
loo: turated. —
40 o) 0 Q c WEstsGﬂRAT)ED GRAVEL, fine- to coarse-grained (<40mm), angular to ]
— subrounded with angular sand, saturated. F—
¥ lew | o — 0.35 ft, 2 in dia., Sch. 40 PVC
4 0 0 - end cap
7|
44 — 43 ft BOH

NOTES: Horizontal and vertical coordinates are based on the site-referenced coordinate system
Borehole and/or well IDs were updated to reflect the nomenclature used for the EPA CCR Rule network.
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FTN Project #
R06040-0093-001

PROJECT:
Entergy Independence Plant 3N Landfill

BORING ID:
MW-3

LOCATION:
Newark, Arkansas

WELL ID:
MW-3

DRILLING CONTRACTOR:
Tri-State Testing Services

NORTH: (AR State Plane NAD83N)
490823.74

EAST: (AR State Plane NAD83N)
1492589.45

DRILLING EQUIPMENT:
CME 750x

GROUND ELEV. (SRE):
310.45

TOC ELEVATION (SRE):
313.54

DRILLING METHOD:
Hollow Stem Auger

TOTAL DEPTH of BORING:
44 ft bgs

DEPTH TO WATER from TOC:
34.40 ft (7/24/2013)

LOGGED BY:

EJB

SAMPLING METHOD:
5-foot continous sampler

DATE STARTED:
7/16/2013

DATE COMPLETED:
7/16/2013

Uscs

Log

Graphic

Description

% REC

Well
Construction

A |Depth (feet)

12 —

16 —

24 —

36 —

44 —

ML
SP

CL

ML

CH

CL

CL

SC
SP

GM

|emisp

SILT with clay and angular white chert gravel, gray, medium
stiff, dry.

SAND, brown to gray, loose, medium grained, dry.

CLAY, gray, lean, stiff, dry to moist. @ 4-5 ft. moist.

SILT with clay and sand, gray with 15% orange mottling and
ferrous staining, stiff, fine grained sand, dry.

@ 9 ft. no sand, brown with 30% orange and black mottling,
soft to medium stiff, moist.

FAT CLAY, gray with 10% ferrous stains, fat, stiff to hard,
blocky texture, dry to moist.

@ 18.5 ft. gray with 30% orange mottling and ferrous staining.

CLAY with silt, gray with 30 - 50% orange mottling, medium
stiff, fat to lean, dry to moist. @ 20 ft. angular gray
concretions.

CLAY with sand, orange to brown, medium stiff, fat to lean,
fine to medium grained sand, dry.

SAND with clay, yellow-orange, loose to medium dense, dry
to moist.

SAND, brown, medium to fine grained, loose, saturated.
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o Qf Qo0 0eQl 0008 0o Oof N
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o O 008 420t 4o b 00Ol
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GRAVEL with sand and silt, brown to orange, rounded to
sub-angular, loose, medium grained sand, saturated.

g 0F Q0 O COGRe O OFTF T O7 OGS OF Te 0T T+ 1

o W0 80h o 800 Mg Wo &

GRAVEL interlayered with sand and silt, saturated.
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3.1 ft. of stick-up and
protective steel casing

PVC vented below cap

35.3 ftof2india., Sch. 40
PVC solid riser

Cement/Bentonite grout from
0 ftto 26 ft bgs

Bentonite pellet seal from 26 ft
bgs to 28 ft bgs

'Natural filter pack from 28 ft

bgs to 44 ft bgs

10 ft of 2 in dia., 0.010 in slot,
Sch. 40 PVC screen

0.3 ft, 2 in dia., Sch. 40 PVC
end cap

Drilling terminated at 44 ft bgs

NOTES: Borehole and/or well IDs were updated to reflect the nomenclature used for the EPA CCR well network.
Well completion of 2' x 2' x 4" concrete pad, 4" x 4" steel protective cover. Total depth from TOC - 45.57 ft. Heaving sands and gravels encountered during drilling




PROJECT: BORING ID:
Monitoring Well Installation MW-6
3 LOCATION: WELL ID:
— Entergy Independence Landfill MW-6
— DRILLING CONTRACTOR: NORTHING: EASTING:
= 3t n McCray Drilling, LLC 3049.51 4771.76
= ki ¢ DRILLING EQUIPMENT: GROUND SURFACE ELEV: TOC ELEVATION:
CME 750X 308.5 ft SRE 310.89 ft SRE
DRILLING METHOD: TOTAL DEPTH: DEPTH TO WATER: (8/20/2015)
25" : : elow
8.25" Hollow Stem Auger 453 ft from TOC 28.54 ft below TOC
LOGGED BY: SAMPLING METHOD: DATE STARTED: DATE COMPLETED:
RSH 5-ft continous split barrel 8/19/2015 8/19/2015
8 18| al ¢ S Well
£ |2 | 8| g escription Construction
a
= Above ground completion
including 2X2 ft concrete pad,
0 il Non-CCR road base, plugged augers to drill through to insitu soils. four pipe bollar_ds, and IOCng
outer steel casing
| n/a
elele
:/ 7/ FAT CLAY with silt, light gray, medium stiff, moist. Increasing silt with depth. oo’
4 cH RS
/4 0% 34.9 ftof 2in dia., Sch. 40
| 100 - fhli?anl:og:;: gray to brown with organic material and iron oxide staining, medium E:E:E:E P\jC 2 Cf:i d ﬁlsr:er,liarii:lugiﬁg 241t
S of above ground stickup
8: — ST to LEAN CLAY, gray, moist :::::::
D
o ::::::: Cement/bentonite grout from 0
100 |ML/CL ,:.:.:. ft bgs to 22 8 ft bgs
D
12 — S0S
// 7 FAT CLAY to ELASTIC S LT, light gray, with trace fine- to medium-grained
-1 / sand, moist (see note).
16 | = / PR
190,
RO
. cH R
e
P
20 ~ 33000
n/a Helele
e
_ 7 R
/7 ?’ Bentonite pellet seal from 22.8
// ./ /| SLTto LEAN CLAY, light gray, moist. ft to 24 8 ft by
24 — ML/CL / 2 / bgs to gs
n/a o ‘o - "/. WELL GRADED SAND, fine- to coarse-grained.
T =t v
TR L Silica size 10/20 filter pack
28 — 5 ) from 24 8 ft bgs to 43 ft bgs
o SwW L el
n/a - d
32 1 ||
T ='-,. ALt —] 10 ftof 2 india., 0.010 in slot,
n/a 00 | WELL GRADED GRAVEL, fine- to coarse-grained, subrounded to angular, — Sch. 40 PVC screen from
36 — & O M fine-to-medium-grained sand. — 325 ft bgs to 42.5 ft bgs
1 600 —
GW | o 0O —
40 + wa p 0°, — 0.35ft, 2india, Sch. 40 PVC
i 00 0o —] end cap
G — 43 ft BOH
44 —
NOTES: Horizontal and vertical coordinates are based on the site-referenced coordinate system. Borehole and/or well IDs were updated to reflect the

auger cuttings.

nomenclature used for the EPA CCR well network. Plugged augers at 16 ft bgs due to safety concemns from area electrical storms. Soils logged by




PROJECT: BORING ID:
Monitoring Well Installation MW-7
32 LOCATION: WELL ID:
— Entergy Independence Landfill MW-7
— DRILLING CONTRACTOR: NORTHING: EASTING:
— tn McCray Drilling, LLC 4390.24 6342.87
T—:- DRILLING EQUIPMENT: GROUND SURFACE ELEV.: TOC ELEVATION:
CME 750X 307.9 ft SRE 310.62 ft SRE
DRILLING METHOD: TOTAL DEPTH: DEPTH TO WATER: (8/20/2015)
8.25" Hollow Stem Auger 42.7 ft from TOC 28.42 ft below TOC
LOGGED BY: SAMPLING METHOD: DATE STARTED: DATE COMPLETED:
RSH 5-ft continous split barrel 8/18/2015 8/18/2015
18| gl g S Well
§ 2 | 3| g8 escription Construction
T 1 Above ground completion
includiing 2X2 ft concrete pad,
0 7 TOP SO L, clayey silt with organic matter. fOl::r pu:e t:;ollar_ds, and IOCng
100 LEAN CLAY, silty, light gray with minor ferrous staining, medium stiff, dry. Qe nsiee Az
323 ftof 2india., Sch. 40
4 — PVC solid riser, including 2.7 ft
S LT, light gray to light brown with ferrous staining and soft. of above ground stick up
| 100 @ 4.5-5.5 ft, saturated.
Cement/bentonite grout from 0
8 — ft bgs to 20.3 ft bgs
FAT CLAY, light gray to gray with ferrous staining, staining increases with
depth, some organic material, blocky, stiff, moist.
100
12 —
i e
RIS
100 @15 5 ft, with granular calcite concretions. P.O.Q’O
16 — REXXS
KK
REKX?
1 ROt
KRR
20: — 100 ?;ﬁﬁ,,'; ;2',,?,’?{,,,‘".’;‘:,? :,?ﬂ?z:z g, S8, Bati beower o ovange row, It)’ ¥ Bentonite pellet seal from 20.3
/ ft bgs to 23 ft bgs
S LTY SAND, light brown with a minor amount of clay //
24 — @ 24-25 , color changes to tan, loose, saturated. Silica size 10/20 filter pack
47 POORLY GRADED GRAVEL, with silty sand, fine-grained gravel with few v from 23 ft bgs to 40 ft bgs
71 coarse-grained gravels (<30mm), angular to subrounded, loose, light brown,
saturated.
28 — AR POORLY GRADED SAND, medium grained, loose, light brown, saturated.
(=] s WELL GRADED GRAVEL, fine-to-coarse-grained, rounded to subangular, with
- Q fine-to-coarse-grained, angular to subanglur sand, loose, light brown, saturated. -
40 — 10 ft of 2 in dia., 0.010 in slot,
32 —] Sch. 40 PVC screen from
POORLY GRADED SAND, fine to medium grained, loose, light brown, — 29.6 ft bgs to 39.6 ft bgs
1 =< saturated @ 34 ft, orange iron-oxide staining. ]
[«] s WELL GRADED GRAVEL, fine-to-coarse-grained, angular to subrounded with ]
36 — . o Q fine-to-medium-grained sand, loose, light brown, saturated. —
] GW | @ ¥ .0 —
0 —
40 — 1= 0.35ft, 2india., Sch. 40 PVC
end cap
I 40 ft BOH
44 —

NOTES:  Horizontal and vertical coordinates are based on the site-referenced coordinate system

Borehole and/or well IDs were updated to reflect the nomenclature used for the EPA CCR Rule network.




PROJECT: BORING ID:
Monitoring Well Installation MW-8
3 LOCATION: WELL ID:
— Entergy Independence Landfill MW-8
— DRILLING CONTRACTOR: NORTHING: EASTING:
3tn McCray Drilling, LLC 3531.09 6472.65
- - DRILLING EQUIPMENT: GROUND SURFACE ELEV: TOC ELEVATION:
CME 750X 308.4 ft SRE 311.42 ft SRE
DRILLING METHOD: TOTAL DEPTH: DEPTH TO WATER: (8/20/2015)
8.25" Hollow Stem Auger 42.6 ft from TOC 29.36 ft below TOC
LOGGED BY: SAMPLING METHOD: DATE STARTED: DATE COMPLETED:
RSH 5-ft continous split barrel 8/18/2015 8/18/2015
8 18| al ¢ S Well
§ 2 | 3| g8 maal el Construction
Above ground completion
including 2X2 ft concrete pad,
four pipe bollards, and locing
0 Non-CCR road base, plugged augers to drill through to DU ent casiig
n/a insitu soils.
_ . _ 32.2ftof 2india., Sch. 40
4 - FAT CLAY, light gray, very stiff, dry to moist. PVC solid riser, including 3.0 ft
@3-3.5 stllty play, minor brown organic material and orange of above ground stickup
100 CH errous staining.
i Cement/bentonite grout from 0
ft bgs to 25 ft bgs
8 ML SILT, tan to light gray, medium stiff, ferrous staining, with
fine clay laminations (<1mm), moist.
1 78 FAT CLAY, tan, stiff, with carbonaceous material and
ferrous staining, dry to moist.
12 — @12 ft, with granular calcite concretions. el
otels:
Hetels!
- olels:
Helele
Hetele
100 e
16 — . - RRRK
@ 17 ft, silty, decreased carbonaceous material. i .:.:
| @ 18 ft, color changes to light gray to gray with iron oxide .:.
CH staining, stiff, moist. >,
@ 19.8 ft, with grannular calcite concretions. :0:
20 — 100 @ 21.5 ft, occasional fine-grained sand partings, sand is 0:0
yellowish orange, clay has iron oxide staining in vertical et
1 fractures.
@ 23 ft, color changes to brown, soft, moist to very moist.
24 —
26.8 ft | d is fi ined, saturated.
72 // e =sandy oy, S B e ganed, slEae Bentonite pellet seal from 25 ft
i 7 V¥ bgsto26.9 ftbgs
00  WELL GRADED GRAVEL with sand, clayey in upper 0.2 ft, 2 B
28 o Q fine- to coarse-grained gravel (less than 2"), fine- to Silica size 10/20 fiiter pack
0 0 | coarse-grained sand, gravel is rounded to subangular, sand from 26.9 ft bgs to 39.4 ft
1 44 o G is subangular to angular, loose, brown, saturated, chert bgs
0 0 | gravel
32 —
aw P 0°%¢ o )
A 00 o 10 ft of 2 in dia., 0.010 in slot,
Sch. 40 PVC screen from 29.2
0 0y ft bgs to 39.2 ft bgs
36 — n/a 0 g0 a —
& o o © L
0.351t, 2india., Sch. 40 PVC
40 - o end cap
| il 39 ft BOH
44 — |
NOTES: Horizontal and vertical coordinates are based on the site-referenced coordinate system

Borehole and/or well IDs were updated to reflect the nomenclature used for the EPA CCR Rule network.




PROJECT: BORING ID:
Monitoring Well Installation MW-9
o2 LOCATION: WELL ID:
— Entergy Independence Landfill MW-9
ey DRILLING CONTRACTOR: NORTHING: EASTING:
%; n McCray Drilling, LLC 3059.28 5967.5
— J: DRILLING EQUIPMENT: GROUND SURFACE ELEV.: TOC ELEVATION:
— CME 750X 307.9 ft SRE 310.39 ft SRE
DRILLING METHOD: TOTAL DEPTH: DEPTH TO WATER: (8/20/2015)
8.25" Hollow Stem Auger 47.8 ft from TOC 28.28 ft below TOC
LOGGED BY: SAMPLING METHOD: DATE STARTED: DATE COMPLETED:
RSH 5-ft continous split barrel 8/17/2015 8/17/2015

—

2 18| al| 2 Beserinh Well
= .
£ | x| 8| g¢® escription Construction
a
Above ground completion
including 2X2 ft concrete pad,
four pipe bollards, and locking
0 Non-CCR road base, plugged augers to drill through to insitu soils outer steel casing
| nia 37.4 ftof 2in dia., Sch. 40
_ - = _ _ PVC solid riser, including 2.5 ft
4 ] E:"\I’c‘(.:el‘.z:sm;hn Issitt,':gdl:ty -gray, very stiff, with carbonaceous material and calcite of above groun d stickup
| 50 CH Cement/bentonite grout from 0
ft bgs to 29.5 ft bgs
8 -

e, TR

.~/ 7777/ CLAYEY SAND, fine- to medium-grained, light gray, loose, with carbonaceous
SC [/ /77| material, moist.

3] 7 FAT CLAY with increasing silt content with depth, light gray, very stiff, moist,
100 with calcitic ions and carb terial, orange and black ferrous
staining in vertical fractures.
//
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17.5 ft, with clay and minor very fine-grained sand.
18 ft, very moist.

@ 20.7 ft, saturated.

S LT, light gray with orange and black ferrous staining, soft, moist.
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100

@ 28 ft, color changes to gray, soft.

FAT CLAY, light gray to light brown, stiff to very stiff, moist.
@ 23 ft, SAA with iron oxide staining and peat-like organic matter.

@ 24.7 ft color changes to dark gray with minor silt partings, moist.

GW &

SW

3 | 34 _

brown to yellowish orange, saturated.

WELL GRADED GRAVEL with fine- to medium-grained sand, fine- to
coarse-grained chert gravel less than 30 mm, subrounded to angular, light

saturated

Gw [ D

WELL GRADED SAND, fine- to coarse-grained sand, loose, light brown,

Q WELL GRADED GRAVEL, fine- to coarse-g

40 - 44 | W

Gw [ O

uartz/ chert gravel grain size fines upwards satur,ated.
. | WELL GRADED SAND, fine to coarse sand, subrounded to angular, saturated.

44 — n/a

saturated.

WELL GRADED GRAVEL, fine- to coarse-grained (less than 3"), with
ium-grained sand, subrounded to subangular, quartz/ chert gravel,

Bentonite pellet seal from 29.5
ft bgs to 31.5 ft bgs

Silica size 10/20 filter pack
from 31.5 ft bgs to 45 ft bgs

10 ft of 2 in dia., 0.010 in slot,
Sch. 40 PVC screen from
349 ftbgsto 44.9 ft bgs

0.35ft, 2 india., Sch. 40 PVC
end cap

45 ft BOH

NOTES: Horizontal and vertical coordinates are based on the site-referenced coordinate system

Borehole and/or well IDs were updated to reflect the nomenclature used for the EPA CCR Rule network.




PROJECT: BORING ID:
Monitoring Well Installations MW-10
® LOCATION: WELL ID:
— Entergy Independence Landfill MW-10
—_— DRILLING CONTRACTOR: NORTHING: EASTING:
— J m Cascade Environmental 4326.9 5583.2
— I DRILLING EQUIPMENT: GROUND SURFACE ELEV.: TOC ELEVATION:
TS 150 Rig #1154 310.7 ft SRE 313.63 ft SRE
DRILLING METHOD: TOTAL WELL DEPTH: DEPTH TO WATER: 3/6/2017
Sonic with 4x6 in dia. core and case 49.7 ft below TOC 32.85 ft below TOC
LOGGED BY- SAMPLING METHOD: DATE STARTED: DATE COMPLETED:
RSH Continuous with 10 ft, 4 in dia. core barrel 2/13/2017 2/14/2017
3
g |8 | g| & D - Well
£ ] escription :
€ | = | 8| &2 p Construction
| 3
T Above ground completion
0 — o including 3x3 ft concrete pad,
FILL FILL, limestone gravel road base material. four pipe b_ollards, and locking
75 FAT CLAY, light grey to tan with organic material, medium :0. 4 outer aluminum casing
CH stiff, moist, silty upper 1 ft. B (1
7 r7 KX o B Concrete from 0 ft to 2.0 ft
cL 777 / LEAN CLAY, silty, light grey with orange ferrous staining % 2
£ g 24 _and organic matenial, stiff, moist. :,: ,: 39 5 ft of 2 in dia.. Sch. 40
10 — ML SILT \(wth clay, light grey to light browr} with organic ,:. :.: —10  PVC solid riser, in'cluding 20
100 material and ferrous staining, soft, moist. v,: ,g of stickup and a 0.12 ft PVC
77 T - =T - === > 5
/////// /1 CLAY wnth silt, I!ght grey with orange ferrous staining, .:. ’.: coupler for dedicated pump
////7/A blocky, stiff, moist. P2 * mount
IS o [ - :
0 woolllst
/:/’ /' % ::: :ﬁ Cement/bentonite grout from
S S 4
100 7 3| 188
7 /7| @24-26 ft with increased ferrous staining. X [
] G ol
/S f - i i y
s //// @26-28 ft sandy, very fine-grained, light brown, soft, wet. P Bentonite pellet seal from 26.0
CH //’ FAT CLAY, light grey with ferrous staining, stiff, moist. 7 ftto 30.0ft
30 — 80 /2 @30-31 ft sandy, sand is fine-grained, grey, very moist, H —30V Silica size 10/20 filter pack
P o s [\soft from 30.0 ft to 47.0 ft
;0. -] POORLY GRADED GRAVEL with sand, fine to om °
- * coarse-grained, sand is fine to medium-grained, brown, L
loose, saturated. |
@36-46 ft with minor silt content, fine to coarse — 10.0 ft of 2 in dia., 0.010 in
GP grained-sand, fine to medium-grained subrounded chert — slot, Sch. 40 PVC screen
40 — 20 gravel. — —40
@38-38.5 ft with increased sand content. —
- 46-47 ft with i I | —
(@1 ?n) ft with coarse-grained subangular sand and grave! — 0.25 , 2in dia., Sch. 40 PVC
Boring terminated at 47 ft. end cap
50 — Soil descriptions are based on the soil log from 710D —50
located 30 ft from 710S. Soils were continuously sampled
and logged at 710D using a 4-in core barrel. Samples from
- 710S were visually observed to verify that 710S was E
advanced in similar soils logged for 710D.
60 — — 60
70 — —70
NOTES:  Borehole and/or well IDs were updated to reflect the nomenclature used for the EPA CCR Rule network.

Horizontal and vertical data are based on the Harmon Surveying report dated April 10, 2017 (site referenced coordinate system). SRE=Site referenced elevation.




PROJECT: BORING ID:
Monitoring Well Installations MW-11
* LOCATION: WELL ID:
— Entergy Independence Landfill MW-11
e i ) DRILLING CONTRACTOR: NORTHING: EASTING:
— 1 !_J Cascade Environmental 4392.0 6005.9
—l ] - JJ ﬂ DRILLING EQUIPMENT: GROUND SURFACE ELEV.: TOC ELEVATION:
Geoprobe 8140LC 310.0 ft SRE 313.25 ft SRE
DRILLING METHOD: TOTAL WELL DEPTH: DEPTH TO WATER: 3/6/2017
Sonic with 4x6 in dia. core and case 49.0 ft below TOC 32.51 ft below TOC
LOGGED BY- SAMPLING METHOD: DATE STARTED: DATE COMPLETED:
RSH Continuous 5 ft and 10 ft, 4 in dia. core barrel | 2/23/2017 2/23/2017
3
88| a| 2 o Well
£ ] escription :
€ | = | 8| &2 p Construction
| 3
11 Above ground completion
0 — o including 3x3 ft concrete pad,
NO RECOVERY, limestone gravel road base material at Y four pipe bollards, and locking
surface. »\ outer aluminum casing
0 S '
P
%! 4
4 . . 2
SILT with clay, light grey with orange ferrous staining and KX Y Concrete from 0 ft to 2.0 ft
60 ML brown organic material, medium stiff, moist. ':0 :0:
@7-10 ft with decreased clay content, with minor | (X 38.8 ft of 2 in dia., Sch. 40
10 — fine-grained sand content, soft, very moist to wet. (X [ — 10  PVC solid riser, including 3.3 ft
- @10-11 ft clayey. oso I %o of stickup and a 0.12 ft PVC
LEAN CLAY, silty, light grey with orange ferrous staining, v:o :0: coupler for dedicated pump
- blocky, stiff, moist. :’: : < mount
@15-20 ft medium stiff, moist to very moist. B (153
85 ::: ::: Cement/bentonite grout from
RS 4 2.0ftbgsto 205 ft
20 — @20 ft sandy, with reddish brown ferrous staining, soft, ;’ X —20 bg
100 increasing sand content with depth. )
CLAYEY GRAVEL with sand, fine-to coarse-grained, sand ginto?nzg %Ilgt seal from 20.5
T is medium to coarse-grained, brown, loose, saturated. r gs 1o 2.
@26.5 ft gravely fat clay lens (0.5 ft), clay is grey, gravel is » )
fine-grained, wet, soft. Silica size 10/20 filter pack
30 — 50 SANDY LEAN CLAY, grey, sand is very fine-grained, soft, | oo ¥ from 25.0 ftbgs to 45.0 ft
very moist.
T CLAYEY SAND, fine to medium-grained, medium dense, E i 10.0 ftof 2 india., 0.010 in
saturated, increasing clay content with depth. — slot, Sch. 40 PVC screen
40 — 50 CLAYEY GRAVEL with sand, fine to coarse chert, sand is E — 40
fine to medium-grained, clay is fat and grey, wet to —
saturated. — o
— 0.20 ft, 2 india., Sch. 40 PVC
I Boring terminated at 45 ft. i ealcap
50 — —50
60 — — 60
70 — —70

NOTES: Borehole and/or well IDs were updated to reflect the nomenclature used for the EPA CCR Rule network.

Horizontal and vertical data are based on the Harmon Surveying report dated April 10, 2017 (site referenced coordinate system). SRE=Site referenced elevation.




Geotechnical Data



ENTERGY INDEPENDENCE PLANT WELL ID NUMBER KEY.

EPA CCR Well ID on Site Map Well ID on Geotechnical Data Test Forms®
MW-1R® 701S-R. 701M, 701D®
MW-32 703S. 703M. 703D®
MW-6 706S
MW-7 707S
MW-8 708S
MW-9® 709S. 709M, 709D®
MW-10® 710S. 710M. 710D®
MW-11 7118

Notes:

a. Geotechnical soil samples were collected and tested using well IDs associated with the landfill’s ADEQ solid
waste permit (Permit No. 0200-S3N-R2).

b. Well cluster consisting of three closely spaced wells with different depths. Due to scale, these are represented as
one well on the site map.



6756 Buckies Cove

TESTING SERVICES, nc.

Measurement of Hydraulic Conductivity

Client: FTN

Date of Report: 06/07/01 Job #: E-5-672

Project Name: Entergy/Independence Plant

Sample I.D.: Composite Sample Boning E-10

Soil Description: Brown Clay/Remolded Sample

Test Media: City of Memphis Public Water Supply

Pre-Test

Wet Density 122.1 lbs/ft
Dry Density 99.5 lbs/ft’
Moisture (% Dry W) 22.7%
Porosity (n) Total 372
Initial Degree of Saturation 92.3%
Percent Compaction 95.9%
Deviation from Opt. Moisture +3.1%
“B” Coefficient (post saturation) 1.00
Range of Hydraulic Gradient 20.1-34.8

Permeability

Temperature Correction, R, = 1.002

K, = 3.7X 10° cm/sec
K, = 3.4 X 10° cm/sec
K, =3.5X 107 cm/sec
K, = 3.6 X 10° cm/sec

Coefficient of Permeability, K,, = 3.6 X 10” cm/sec

Tested 1n accordance with ASTM D-5084-90.

Lab No. P~Ol—034 Reviewed By: @ C\D® ' %0%

Memerris, TN 38133

David D. MdCray

901-385-1199

FAX 901-386-6614



Measurement of Hydraulic Conductivity

Client: FTN

Date of Report: 06/07/01 Job #: E-5-672
Project Name: Entergy/Independence Plant

Sample 1.D.: Boring E-2 Shelby Tube, Depth 12'-14'

Soil Description: Brown Clay

Test Media: City of Memphis Public Water Supply

Pre-Test
Wet Density 111.5 Ibs/ft
Dry Density 81.3 Ibs/ft’
Moisture (% Dry Wt) 37.2%
Porosity (n) Total .501
Initial Degree of Saturation 93.2%
“B” Coefficient (post saturation) 1.00
Range of Hydraulic Gradient 16.0-31.3

Permeability

Temperature Correction, R, = 1.004

K, = 20X 10® cm/sec
K, =1.5X 10® cm/sec
K, = 1.3 X 10°® cm/sec
K, =18 X 10®* cm/sec

Coefficient of Permeability, K,, = 1.7 X 10°® cm/sec

Tested in accordance with ASTM D-5084-90.

L.ab No. P-01-027 Reviewed By:

6756 Buckies Cove MemprHis, TN 38133

David D. McCray

901-385-1199

Fax 201-386-6614



SERVICES, nc.
Measurement of Hydraulic Conductivity
Client: FTN
Date of Report: 06/07/01 Job #: E-5-672
Project Name: Entergy/Independence Plant
Sample I.D.: Boring E-9 Shelby Tube, Depth 16'-18'
Soil Description: Brown Clay
Test Media: City of Memphis Public Water Supply
Pre-Test
Wet Density 114.6 Ibs/ft
Dry Density 84.7 lbs/ft’
Moisture (% Dry Wt) 35.3%
Porosity (n) Total 480
Initial Degree of Saturation 94.7%
“B” Coefficient (post saturation) 1.00
Range of Hydraulic Gradient 18.7-34.8

Permeability

Temperature Correction, R, = 1.002

K, = 6.7 X 10° cm/sec
K, = 7.1 X 10° cm/sec
K, = 7.2 X 10° cm/sec
K, = 7.1 X 10° cm/sec

Coefficient of Permeability, K,, = 7.0 X 10” cm/sec

Tested 1n accordance with ASTM D-5084-90.

Lab No. P-01-031 _ Reviewed By: m “ 74/

6756 Buckies Cove Memeris, TN 38133

David D. McCray

901-385-1199

Eax 901-386-6614
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LaBNO. P-01-034

6756 Buckies Cove » Memperis, TN 38133

TESTING SERVICES, inc.

owNer Entergy Corp.

MOISTURE-DENSITY RELATIONS PLOT
REFERENCE CURVE NO.
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Unconsolidated, Undrained (Q) Compressive Strength Of Cohesive Soils In Triaxial Compression

AASHTO T 296-94 / ASTM D 2850
Tri State Testing Services Memphis, Tennessee

April 17, 2001 Tc'>p D.ia. 7.2619 cm Q Before After
Mid Dia. 7.2619 cm Test Test
Bot Dia. 7.2619 cm Tare No. 120.00
Job No. 1182 Avg Dia. 7.2619 cm Wet Wt.+Tare 170.24
Boring No. £-3 Area 41418 cm’ Dry Wt.+Tare 132.78
Depth 15.5 ft. Height 14.585 cm Tare Weight 31.19
Sample No. nfa Wet Weight 1098.70 gm Wt. Water 37.46
Specimen No. Spec. Grav. 271 Wet Soil 139.05
Test No. Wet Density 113.55 pcf Dry soit 101.59
Dry Density 82.96 pcf Water Content 36.87
Void Ratio 1.039 Confining pressure: 12 psi
Material: Saturation 96.142 Failure Sketch Rate of strain: 1.27228 mm/minute
Stiff light gray clay (CH), slightly silty, slickensided and friable
Elapsed Dial Dial Axial Corrected Axial Deviator
Time Reading Reading Strain 1-Strain Area Load Stress | Cohesion
hh:mm mm .001 in. infin cm® Ibs tsf psf
0:00 0.000 0.000 0.0000 1.000 4142 0.00 0.00 0
0:00 0.519 20.436 0.0036 0.996 41.57 50.20 0.56 561
0:00 1.006 39.623 0.0069 0.993 41.71 75.88 0.85 845
0:01 1.474 58.043 0.0101 0.990 41.84 94.18 1.05 1046
0:01 1.971 77.585 0.0135 0.986 41.99 105.18 1.16 1164
0:02 2477 97.525 0.0170 0.983 4213 108.16 1.19 1193
0:02 2.888 113.686 0.0198 0.980 42.25 106.56 1.17 1172
0:02 3.443 135.547 0.0236 0.976 4242 91.11 1.00 998
0:03 3.958 155.833 0.0271 0973 42.57 81.80 0.89 893
0:03 4.383 172.551 0.0301 0.970 42.70 77.02 0.84 838
0:04 5.903 232.416 0.0405 0.960 43.17 67.48 0.73 726
0:04 6.043 237.927 0.0414 0.959 43.21 67.27 0.72 723
Tested By: H Computed By: H Checked By( 2 t
Burns Cooley Dennis, Inc. Flgure 1
551 Sunnybrook Road Voice (601) 856-9911
01182-uu-E-3 Ridgeland, MS 39157 Fax (601) 856-9774



Unconsolidated, Undrained (Q) Compressive Strength Of Cohesive Soils In Triaxial Compression

AASHTO T 296-94 / ASTM D 2850
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Specimen number: 1
Cohesion , psf 1193
Confining pressure, psi 12.10
Rate of strain, mm/min 1.27228
Water content, % 36.9
Void ratio 1.039
Saturation, % 96.1
Dry density, pcf 83.0
Specimen diameter, cm 7.262
Specimen height, cm 14.585

Description: Stiff light gray clay (CH), slightly silty, slickensided and friable

LL= PI= les= 271 st)  [Type: Undisturbed
Project No: 1182 Project: Tri State Testing Services Memphis,
Tennessee
Date: April 17, 2001
Boring No.: E-3
Remarks: Sample No.: n/a

Depth, feet: 155

BURNS COOLEY DENNIS, INC.

Figure 1A




Standard Test Method for Consolidated Undrained (R) Triaxial Compression Test for Cohesive Soils
AASHTO T 297/ ASTM D 4767-35

Tri State Testing Service, Memphis, Tennessee

Before Test At Test
Top Dia. 7.2568 cm Delta H 0.08 cm Before After
August 30,2000 1 v i, 7.2568 cm  |Delta Vol -18.60 mi Test | Test
Bot Dia. 7.2568 cm Tare No. 151
Job No. 1182 Avg Dia. 7.2568 cm Wet Wt.+Tare | 217.80
Boring No. E-10 Area 41.360 cm’ Area 40.265 cm’ Dry Wt.+Tare | 172.14
Depth O ft. 19 Height 14526 cm Height 14.446 cm Tare Weight 30.38
Sample No. Wet Weight 1079.30 gm Wet Weight  1097.90 gm Wt. Water 45.66
Specimen No. Spec. Grav. 2.72 Water Content 34.49% Wet Soil 187.42
Test No. Wet Density 112.2 pcf Wet Density 117.8 pcf Dry soil 141.76
Dry Density 84.8 pcf Dry Density 87.6 pcf Water Content| 32.21
Void Ratio 1.002 Void Ratio 0.938 Confining pressure: 15.2 psi
Material: Saturation 87.451 Saturation 100.0% Rate of strain: 0.01726 mm/minute
Stiff tan and light gray clay (CH)
Elapsed Pore | Change In Dial Dial Axial Corrected Axial Deviator
Time Pressure} Pore Pres. | Reading j Reading Strain 1-Strain| Area Load Stress
hh:mm psi psi mm .001 in. infin cm® Ibs tsf
0:00 70.95 0.00 0.000 | 0.000 0.0000 1.000 | 41.36 0.00 0.00
0:30 70.10 -0.85 0.494 | 19.457 0.0034 0.997 | 4150 48.12 0.54
0:59 69.62 -1.33 0.983 | 38.720 0.0068 0993 | 41.64 71.09 0.79
1:24 69.31 -1.65 1.398 | 55.034 0.0096 0990 | 41.76 87.11 0.97
1:56 69.02 -1.93 1.855 | 76.965 0.0135 0.987 41.92 101.29 1.12
2:21 68.69 -2.27 2.365 | 93.114 0.0163 0.984 42.04 107.59 1.19
2:54 68.45 -2.50 2.923 [115.069 0.0201 0980 | 42.21 112.54 1.24
3:19 68.34 -2.61 3.341 }131.529 0.0230 0977 | 4233 114.44 1.26
3:52 68.29 -2.67 3.916 [154.177 0.0270 0973 | 4251 113.94 1.25
4:17 68.22 -2.73 4345 [171.057 0.0299 0.970 42.64 111.37 1.21
5:39 68.06 -2.89 5.760 |226.788 0.0397 0.960 | 43.07 101.33 1.09
7:14 67.59 -3.37 7.387 1290.834 0.0509 0.949 |} 4358 92.73 0.99
8:36 67.88 -3.08 8.839 {347.994 0.0608 0939 | 44.04 84.65 0.89
9:58 67.62 -3.34 10.248 1403.450 0.0705 0929 | 4450 81.85 0.85
11:20 67.74 -3.21 11.693 {460.346 0.0805 0920 | 44.98 82.56 0.85
12:43 67.75 -3.21 13.156 {517.939 0.0906 0.909 | 4548 84.54 0.86
14:05 67.51 -3.44 14.589 |574.351 0.1004 0.900 | 45.98 85.26 0.86
Tested By: H Computed By: H Checked By.'( ; :&
Figure 4
Burns Cooley Dennis fnc.
551 Sunnybrook Rd. Voice (601) 856-9911
01182-cu-2 Ridgeland, MS 39157 Fax (601) 856-9774




Standard Test Method for Consolidated Undrained (R) Triaxial Compression Test for Cohesive Soils
AASHTO T 297 / ASTM D 4767-95
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Total Normal Stress, tsf
------ Effective Normal Stress, tsf
Sample No.: 1 2 3
W Water Content, % 32.21
P I B Dry Densiy.pet | 64.9
12— L\ S D B S |Saturation, % 87.5
/I N MR DR £{Void Ratio 1.002
1.0 H N Diameter, in 2.857
B [:-i-:;::j-:f:-:::::: Height, in 5.719
ﬁ- 08 . e Water Content, % 34.49
% S WA B gDryDensity,pcf 87.6
SN | RS S IR +~|Saturation, % 100.00
3 B U <|Void Ratio 0.938
‘-"04 N M A B Diameter, in 2.819
’ R N DS N Height, in 5.688
N oo oo Back Pressure, tsf 5.109
2t 3 Init. Eff. Stress, tsf 1.097
"""" B Failure Stress, tsf 1.251
004t Pore Pressure, tsf 0.172
0 5 10 15 Sample 1| ITime to Failure, min. 181.13
Axial Strain,% | Sample 2 | [Rate, % / min. 0.012
— -~ —Sample 3 [ jitimate Stress, tsf 1.260
Description Stiff tan and light gray clay (CH)
LL= | PL= [ PI= [ Gs= 272 % Passing No. 200 Sieve =
Type of Specimer ype of Test Controled Strain Test |
Project
Project No. 1182 Tri State Testing Service, Memphis,
Tennessee
Date: 22-Apr-01 Boring No. E-10
Sample No.
Remarks: Depth/Elev. 19

BURNS COOLEY DENNIS, INC.

FIGURE 4A
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