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ATTACHMENT 1

TOPOGRAPHIC MAP — NSA MEMPHIS SOUTHSIDE




ATTACHMENT 3

ll DPT PIEZOCONE SOUNDINGS AND HYDROCONE PLOTS




Table 3-1
Summary of Horizontal Hydraulic Conductivity Estimates From Hydrocone Data
Assembly E DPT Investigation
NSA Memphis — Millington, Tennessee

Horizontal Hydraulic Conductivity Horizontal Hydraulic Conductivity
Sample ID (cm/sec) (feet/day)

SWMU 2 Upper Alluvium DPT Points

002G001427
002G001627
002G001825

0026001926
002G002130

2G002527

002G002727

SWMU 2 Deeper Alluvium

T 6
0026001440 722006 N 002
0026001639 o - 6.97e-06 - 0.01
-

002G001836
S \ R SR
0026002249
002G002436
600 2':'5‘1!,9,52"_',”: s
0026002643

2.266-05

AVERAGE ‘ 2.32¢-04 ' 065




Table 3-1
Summary of Horizontal Hydraulic Conductivity Estimates From Hydrocone Data
Assembly E DPT Investigation
NSA Memphis — Millington, Tennessee

Horizontal Hydraulic Conductivity Horizontal Hydraulic Conductivity
Sample ID (cm/sec) (feet/day)

SWMU 9 Deeper Alluvium DPT Points

009G001046 - 23904
009G001246
009G001445

1.31¢-04

SWMU 14 Loess DPT Points

0146000711
014G000811
0146000911
0146001110
014G001211
0146001313

4.88¢-05

0140000743
ka1
014G000943
014G001143 ‘
0146001239
0146001543

4-2



SWMU 2

DPT SCREENING INVESTIGATION RESULTS




FEET

SOUNDING DEPTH,

PIEZOCONE SOUNDING

POINT STRESS—-GC POINT STRESS—GC PORE PRESSURE-U A-FACTOR LOCAL PRICTION-F FRAICTION RAATIO- PR
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FILE #..... ENSAFE

. PUSH INTERRUPTED TO ADD ROD

PORE PRESSURE DECAY DATA MAY BE AVAILABLE

MEMPHIS NSA
MILLINGTON TENNESSEE
SOQUNDING # ..,. 02-P43
TEST DATE 11-07-41995 43: 13; 49




FILE NAME

DEPTE  SOIL BEHAVIOR

FEET

1
2
3
4
5
b
1
8
9
1

0

TYPE

SILTY FINE SAND
DENSE OR CEMENTED §.
SILTY FINE SAND
SILTY T0 CLAYEY F.S.
SILTY TO CLAYEY F.S.
SILTY T0 CLAYEY F.S.
SILTY FINE SAND
SILTY FINE SAND
SILTY FINE SAND
SILTY TO CLAYEY F.S.

SILTY TO CLAYEY F.S.
ILTY T0 CLAYEY F.S.
CLAYEY FINE SAND

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

SILTY FINE SAND
SILTY T0 CLAYEY F.S.
SILTY T0 CLAYEY F.S.
CLAYEY FINE SAND
SILTY TO CLAYEY F.S.
SILTY TO CLAYEY F.S.
SILTY T0 CLAYEY F.S.
CLAYEY FINE SAND
CLAYEY FINE SAND
CLAYEY FINE SAND -
SILTY TO CLAYEY F.S.
SILTY TO CLAYEY F.S.
SILTY T0 CLAYEY F.S.
FINE SAND

SILTY T0 CLAYEY F.S.
SILTY FINE SAND
FINE SAND

JOB NAME

PT

IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED STATES SOILS

LF

ENSAFE

MEMPHIS NSA
MILLINGTON TENNESSEE
02-P13

¥ N

(KG/CM2) (KG/CM2) VALUES

196.6
541.7
222.6
117
112.8
148.4
183.1
123.8
89.4
64.5
91.5
73.9
.7
92.4
§3.1
32.2
20.5
22.6
31.3
32
17.2
13
18.4
22.8
28.2
53.9
119.3
40.9
18
135.6

- 119

- - - -
Lo O Oy O
oo W O

S O W e 3
O o e DO OV O

2
4
3
2
2
2.
2
1
1
1
1
1

.38
.85
1.05
13
.45
.21
14
A3
22
A1
.08
A7
A7
J4
84

.52
A3
.98

23
13
19
27

VERTICAL  RELATIVE
EFFECTIVE DENSITY

STRESS (%)
(KG/CH2)
*

.03 »90%
.067 >90%
.098 »90%
128 »90%
.159 80%-90%
19 »90%
221 >90%
.251 80%-90%
.282 70%-80%
313 60%-70%
344 70%-80%
.375 70%-80%
405 40%-50%
436 70%-80%
467 60%-70%
498 <40%
.528 <40%
559 <40%
.59 <40%
.621 <40%
.651 <40%
.682 <40%
713 <40%
744 <40%
175 «40%
805 40%-50%
838 60%-70%
.869 <40%
9 50%-60%

933 70%-80%

FRICTION
ANGLE

(DEGREES) (KG/CM2)

%

48

»48

»48

»48

»48

»48

»48

46-48
44-46
44-46
44-46
42-44
40-42
44-46
42-44
38-40
36-38
36-38
36-38
36-38
32-34
30-32
32-34
34-36
36-38
38-40
42-44
36-38
40-42
42-44

YOUNGS
MODULUS

k%

432
1191
489
257
248
326
402
272
196
141
201
162
16
203
138
10
45
49
68
10
37
28
40
50
1Y)
118
262
89
m
298

UNDRAINED
SHEAR
STRENGTH

(KG/CM2)
hik

SENSITIVITY

1),

0CR



2-P13  CONTINUED

DEPTH  SOIL BEHAVIOR

FEET

i
32
3
kL
35
36
3

TYPE

FINE SAND
FINE SEND
FINE SAND
FINE SAND
FINE SAND
SILTY FINE SAND
FINE SAND

ENSAFE
PT LF NN
(KG/CM2) (KG/CM2) VALUES
121.4 85 24 4
245.6 11 49 4
237 2.66 471 47
238.7 .26 41 47
182.6 J1 36 36
64.1 33 16 16
1237 A5 24 U

§ N'=POINT STRESS*(.2+.04*FRICTION RATIO)

* NORMALLY CONSOLIDATED SANDS
H FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

VERTICAL
STRESS

.966
1
1.033
1.066
1.099
1.13
1.163

RELATIVE
DENSITY

60%-70%
»90%
»90%
>90%
70%-80%
40%-50%
60%-70%

FRICTION
ANGLE

40-42
44-46
44-46
44-46
42-44
38-40
40-42

YOUNGS
MODULUS

267
540
521
525
401
141
212

it FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 T0 6 TIMES HIGEER
#k4+  NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

UNDRAINED
SHEAR ST

SENSITIVITY

CoMP,

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HANDBOOK
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST'

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA.
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS.

0CR



FEET

SOUNDING DEPTH,

N 0

40

43

POINT STRESS~AC POINT STRESE~GC

Ka/cu® 5 0

'l L i L )

PIEZOCONE SOUNDING

PORE PRESSURE-U A-~PFACTOR

.

K@/cM 19 % 200

i i i ’ i 1 [ 1

0 Ka/cu8 500
»
»
»

“*4 + + + + + + + <+
[ W TIPS PP TR T TS PR TEE TETETE TEW RS TEWEE T W T TS PPEEE TEW S FEe TS TS 0
rare A ._LA.-._LA.-I.‘Am.‘AA-‘A_“ PArY DWW W W Dwerer
J/ ‘

» PUSH INTERAUPTED TO ADD ROO
PORE PRESOURE DECAY DATA MAY BE AVAILABLE

LOCAL FRICTION-F

Ka/cM3

FRICTION RAT10~ FR
4

10 0

19

FILE #..... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE
SOUNDING # .... 02-P20
TEST DATE 411-08-1995 14: 40: §7




JOB NAME

FILE NAME

DEPTH  SOIL BEHAVIOR
FEET TYPE

1 SILTY FINE SAND

2 SILTY FINE SAND

3 SILTY FINE SAND

4 SILTY TO CLAYEY F.S,
5 SILTY CLAY TO CLAY
6 CLAY

7 SILTY CLAY TO CLAY
8  CLAYEY FINE SAND

9  SILTY TO CLAYEY F.S.

ILTY TO CLAYEY F.S.
ILTY T0 CLAYEY F.S.
SILTY T0 CLAYEY F.S.

13 SILTY FINE SAND

14 SILTY FINE SAND

15 SILTY FINE SAND

16 SILTY FINE SAND

17 SILTY FINE SAND

18 SILTY FINE SAND

19 SILTY FINE SAND
20 SILTY FINE SAND

21 SILTY FINE SAND

22 FINE SAND

23 FINE SAND

24 FINE SAND ,
25 DENSE OR CEMENTED S,
26 FINE SAND

27 SILTY FINE SAND

28 FINE SAND

29 FINE SAND

30 FINE SAND

PT

179.6
272
219.9
10
28.9
22.7
38.3
85.1
64.3
52.9
57.5
43.4
51
56.1
70.8
95.3
62
52.5
40.6
54
56.8
101
111.2
138.1
220.6
170.9
4.3
123.4
85.2
104

IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED STATES SOILS

LF

= b e b b b e e BO
e« o e+ e+ s e o e
= O O 3 B B O B =3
PO PO -3 O OO OO O Lo O

« s * e e e
-3 N e U 0O WO
BO OO =3 W O OO W

[ - N R S ]
e O e O

—
oo

Al
.45
.57
.89
42
.26
24
.08
33

ENSAFE

MEMPHIS NSA
MILLINGTON TENNESSEE
02-P20

L
(KG/CM2) (KG/CM2) VALUES

44
68
54
23
19
22
25
22
21
17
19
14
12
14
17
23
15
13
10
13
14
20
22
27
36
3
18
24
17
20

44
68
54
23
19
22
25
22
21
17
19
14
12
14
17
23
15
13
10
13
14
20
22
27
36
3
18
24
17
20

VERTICAL  RELATIVE

EFFECTIVE DENSITY

STRESS (%)

(KG/CH2)

%

03 >90%
061 >90%
.092 908
123 70%-80%
15 --
175 --
.202 --
233 60%-70%
.264 70%-80%
294 60%-70%
.325 60%-70%
.356 50%-60%
387 60%-70%
418 60%-70%
448 60%-70%
479 70%-80%
5l 503-60%
.541 50%-60%
571 403-50%
.602 503-60%
.633 50%-60%
666 60%-70%
.699 70%-80%
133 70%-80%
.769 >90%
.802 80%-90%
.833 503-60%
.866 70§-80%
.9 503-60%

933 60%-70%

FRICTION
ANGLE

YOUNGS
MODULUS

UNDRAINED
SHEAR

(DEGREES) (KG/CK2) STRENGTH

*k

k%

395
598
483
154

(KG/CM2)
Fhkk

SENSITIVITY

conp,

0CR



.Z-PZO CONTINUED ENSAFE

DEPTE  SOIL BEEAVIOR PT LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE (KG/CM2) (KG/CM2) VALUES STRESS ~ DENSITY ANGLE MODULUS  SHEAR ST

31 FINE SAND 109.9 29 1 2 .966 603-708  40-42 241 - -- - --
32 FINE SRND 18.5 A7 15 15 999 503-60%  38-40 172 -- - - --
33 FINE SAND 154.6 4330 30 1.032 703-808  42-44 340 -- -- -- --

H N'=POINT STRESS*(.2+.04*FRICTION RATIO)

* NORMALLY CONSOLIDATED SANDS

LU FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

LLL FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS XUCE AS 3 TO 6 TIMES HIGHER
#¢k%  NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HANDBOOK
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST'

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECENOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA.
IT IS THE POLICY OF IN-SITU TECENOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISEED RESEARCH AND LOCAL EXPERIENCE GROWS.



POINT STRESS-QC

POINT STHESS-GC
K&/cM® 500 0 K8/cM2 50 0

PIEZOCONE SOUNDING

PORE PRAESSURE-U
KB/CM2 1 0
1

— [ ] 1 1

A-FACTOR LOCAL FRICTION-F

L] 200 0

[ ] [ 1 1 Il L

KG/CMB

)

FRICTION RATIO- FR
X

19

FEET
30 25 20 15 40

35

45

50

SOUNDING DEPRPTH,
40

70 65 60 85

75

aaldsosalbasa

ahasanboanssldasa

. PUSH INTERRUPTED TO ADD ROD
PORE PRESSURE DECAY DATA MAY BE AVAILABLE

asldassadannedasanlasas

FILE #,..,.
MEMPHIS NSA

SOUNDING #

ENSAFE

MILLINGTON TENNESSEE

s e o e 02-P23

TEST DATE 12-04-4995 10: 28; 43




IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED STATES SOILS

JOB NAME ......... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE

FILE NAME......... 02-P23
DEPTE  SOIL BEEAVIOR pT LF N N' VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED SENSITIVITY COMP. OCR
FEET TYPE (KG/CH2) (KG/CM2) VALUES  EFFECTIVE DENSITY  ANGLE  MODULUS  SHEAR
STRESS (%) (DEGREES) (KG/CM2) STRENGTH
(KG/CH2) . (KG/CH2)
# * *k kkk kkkk

1 CLAYEY FINE SAND 35.6 85 14 14 .03 603-705 48 78 97 3.7 016
2 SANDY CLAY 26.2 97 13 13 .058 - -- - 1.63 2.6 02 6
3 SANDY CLAY 25.3 87 12 12 .08 - -- - 1.57 2.9 02 6
4  SANDY CLAY 3 .05 16 16  .112 - - -- 1.98 3 01 6
5 SANDY CLAY 3%.5 131 17 11 . - - - 2.2 2.7 01 6
6 SANDY CLAY 29.7 106 14 14 167 -- - -- 1.83 2.7 01 6
7 SANDY CLAY 28 85 14 14 .19 - - - 1.712 3.2 02 6
8  SANDY CLAY 2.4 412120 - - -- 1.49 3.2 02 6
9 SANDY CLAY 19.4 519 9 249 - - - 1.17 3.3 01 6
10 SILTY CLAY 70 CLAY  16.3 5710 100 .276 - - -- .98 2.8 01 6

CLAY 11.5 520111 .30 - - -- 67 2.1 026
bcm 10.9 5810 10 .326 -- -- -- .63 1.8 026

CLAY 15.1 Jo15 15 L35 - - .89 2.1 016
14 CLAY 13.1 61 13 13 .37 - - -- 76 2.1 016
15 SANDY CLAY 20.7 53010 10 .403 - - - 1.23 3.8 026
16 SANDY CLAY 18.9 A9 9 431 -- - -- 1.12 4.5 016
17 SANDY CLAY 20.7 66 10 10 .458 - - - 1.23 3.1 026
18 SANDY CLAY 2.1 g1 120 485 - - -- 1.44 3.4 0206
19 SANDY CLAY 21.5 8 1313 513 - -- -- 1.65 3.4 026
20 SILTY CLAY T0 CLAY  20.2 J6 13 13 .54 - -- - 1.19 2.6 WD 6
21 SILTY CLAY 70 CLAY  17.2 g1 11 5T - - -- .99 2.4 01 6
22 SANDY CLAY 18.1 599 595 - - -- 1.05 3.5 01 6
23 CLAYEY FINE SAND 29.7 61111 .62 <403 36-38 65 - - - --
24 SANDY CLAY 17 A5 8 8 653 - - - .97 3.7 01 6
25 SILTY 70 CLAYEY F.§. 1013 2.4 33 33 .684 603-703  42-44 222 -- —- - -
26 SILTY 70 CLAYEY F.5.  179.6 4.2 59 59 .71 803-905  44-46 395 - - - -
27 CLAYEY FINE SAND 121.8  4.06 48 48 .45 708-803  42-44 267 - - - -
28 SILTY 70 CLAYEY F.§. 1757  4.06 58 58  .776 B03-903  44-46 386 - - - -
29 SILTY FINE SAND 239.7 487 59 59 .807 . >90% 44-46 527 - - - -
30 SILTY T0 CLAYEY F.§.  222.5  5.22 74 T4  .B3% »90% 44-46 489 - - -




.2-1’23 CONTINUED ENSAFE

DEPTE  SOIL BEHAVIOR PT LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR

FEET TYPE (KG/CH2) (KG/CHZ) VALUES  STRESS  DENSITY  ANGLE  MODULUS  SHEAR ST
31 SILTY FINE SAND 2222 3.92 55 55 .B68 »90 44-46 488 - - e
32 SILTY FINE SAND 176.1 293 44 4 .89 BOS-903  42-44 387 -- - e e
33 SILTY FINE SAND 1215 217 31 31 .93 703-808  42-44 280 - - e
34 SILTY FINE SAND 1351 1.81 33 33 .96 708-805  42-44 297 - - e
35 FINE SAND 169.2 119 33 33 .99 T03-808  42-44 m -- - -
36 FINE SAND U2 3.8 69 69 1.027 903 46-48 763 - -
37 FINE SAND 0.3 - 3.93 0070 1.06 »90 46-48 770 - -

§  N'=POINT STRESS*(.2+.04*FRICTION RATIO)

¥ NORMALLY CONSOLIDATED SANDS

L] FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

dii FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 T0 6 TIMES HIGHER
##¢%  NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HANDBOOK
'GUIDELINES FOR USE AND INTERPERTATION OF TRE ELECTRONIC CONE PENETRATION TEST'

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECENOLOGY BAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA.
17 IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS.




FEET

SQUNDING DEPTH,

PIEZOCONE SOUNDING

POINT STRESS-GC POINT STRESS-GC PORE PAESSURE-U A-FACTOR LOCAL FRAICTION-F FRICTION RATIO- FR
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FILEH#. cee ENSAFE
MEMPHIS NSA
» PUSH INTERRUPTED TO ADD ROD MILLINGTON TENNESSEE

PORE PRESSURE DECAY DATA MAY BE AVAILABLE SOUNDING # .... 02-P24
TEST DATE 412-01-1995 17: 50: 46




IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED STATES SOILS

JOB NAME ......... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE
FILE NAME......... 02-P24

DEPTH  SOIL BEHAVIOR Pt LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP.  OCR
FEET TYPE (KG/CH2) (KG/CM2) VALUES  EFFECTIVE DENSITY  ANGLE MODULUS  SHEAR
STRESS (%) (DEGREES) (KG/CMZ) STRENGTH
(KG/CH2) (KG/CM2)
4 * ** ¥k Kk
1 SANDY CLAY 15 A5 1 7 027 -- -- -- .93 3.3 01 6
2 SILTY CLAY TO CLAY 34.5 1.2 23 23 .054 -- -- -- 2.14 2.2 uD »6
3 (LAY 38 1.91 38 38 079 -- - -- 2.36 1.9 uD >6
4 CLAY 36.6 1.9 36 36 04 - -- -- 2.21 1.9 uD >6
5 CLaY 33.5 2,15 33 33 129 -- -- -- 2.07 1.5 D >6
6 CLAY 25.3 2,02 25 25 .154 -- - -- 1.56 1.2 uD >6
T CLAY 23.3 1.64 23 23 179 -- - -- 1.43 1.4 uD >6
8 CLaY 22.8 1.28 22 22 .204 -- - -- 1.39 1.7 D »6
9  SILTY CLAY TO CLAY 23.7 9 15 15 231 -- - - 1.44 2.6 uD >6
SANDY CLRY 26.2 91 13 13 .258 -- -- - 1.6 2.8 02 6

6SANDY CLaY 7.4 .81 13 13 .286 -- -- - 1.67 3.3 02 6
¢ CLAYEY FINE SAND 29.1 .8 11 11 .316 403-508  40-42 64 -- -- -- --
13 CLaY 21.5 1.04 21 21 341 -- -- -- 1.29 2 uD b
14 CLAY 17.1 95 17 17 .366 -- -- -- 1.01 1.7 A1 6
15 CLAY 12.5 65 12 12 391 -- -- -- 2 1.9 02 6
16 CLAY 1.1 .65 11 11 .416 -- -- -- .63 1.7 026
17 CLAY 11.6 55 11 11 441 -- -- -- .66 2 0206
18 CLaY 11.3 49 11 11 .466 -- -- -- .64 2.3 0206
19 SILTY CLAY TO CLAY 15.5 520 10 10 .493 -- -- -- 9 2.9 01 6
20 SILTY CLAY T0 CLAY 14,7 5999 521 -- -- -- .84 2.4 01 6
21 CLay 6.8 29 6 6 .545 -- -- -- .35 2.2 0303
22 CLRY 9.3 3409 9 .57 -- -- -- 5 2.6 02003
23 SANDY CLAY 19.1 S99 .598 -- -- -- 1.1 3.7 01 6
24 SANDY CLAY ) 11.3 Jd1 5 5 .625 -- -- -- .62 3.6 02003
25 SILTY CLAY 70 CLAY 9.7 29 6 6 .652 -- -- -- .51 3.2 02003
26 CLAYEY FINE SAND 23.6 S99 .683 <40% 34-36 51 -- -- -- --
27 CLAYEY FINE SAND 15.3 21 6 6 114 <40% 32-34 33 -- -- -- --
28 SANDY CLAY 15 3 T 1 141 -- -- -- .83 4.8 01 6
29 CLAYEY FINE SAND 22 42 8 8 12 <40% 34-36 48 -- -- -- --
30 CLAYEY FINE SAND 1.2 J5 0 12 12 .803 <40% 36-38 68 -- -- -- --




02-P24  CONTINUED ENSAFE

DEPTH  SOIL BEHAVIOR PT LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE (RG/CM2) (KG/CM2) VALUES STRESS ~ DENSITY ANGLE MODULUS  SHEAR ST
31 CLAYEY FINE SAND 75.3 2.08 30 30 .834 508-608  40-42 165 - -- -- --
32 CLAYEY FINE SAND 53.8 1,78 21 21 .864 403-508  38-40 118 -- -- -- --
33 SILTY Y0 CLAYEY F.§S.  148.7 352 49 49 .895 708-808  42-44 327 -- -- - --
34 SILTY PINE SAND 169.3 .19 & 4 926 80%-90%  42-4 mn -- - -- --
35 SILTY FINE SAND 118.9 1.9 29 29 .957 603-70%8  40-42 261 -- -- -- --
36 FINE SAND 144.9 1.43 28 28 99 703-808  42-44 318 -- -- -- --

¥ N'=POINT STRESS#*(.2+.04*FRICTION RATIO)

¥ NORMALLY CONSOLIDATED SANDS

L FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

LAl FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 TO 6 TIMES BIGHER
#t¢+  NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSOK AND R. G. CAMPANELLA IN THE HANDBOOK
"GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST'

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECENOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA.
IT 1§ THE POLICY OF IN-SITU TECENOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS.
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, PUSH INTERRUPTED TO ADD ROD
PORE PRESSURE DECAY DATA MAY BE AVAILABLE

FILE #..... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE
SOUNDING # ,... 08-P09
TEST DATE 12-47-1995 13: 49: 14




IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED. STATES SOILS
JOB NAME ......... ENSAFE

MEMPHIS NSA
MILLINGTON TENNESSEE

FILE NAME......... 09-P0O9
DEPTH  SOIL BEEAVIOR PT LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE (KG/CM2) (KG/CM2) VALUES  EFFECTIVE DENSITY  ANGLE MODULUS  SHEAR
STRESS (%) (DEGREES) (KG/CMZ) STRENGTH
(KG/CH2) (KG/CM2)
§ * ** khh *hkk
1 CLAYEY FINE SAND kKl 95 13 13 .03 603-708  >48 4 - -- -- --
2 CLAYEY FINE SAND 41.9 1,11 16 16 .061 603-708  >48 92 -- - -- --
3 CLAYEY FINE SAND 51.1 .2 20 20 .092 603-708  »>48 112 -- -- -- --
4  SILTY FINE SAND 13.1 .69 18 18 123 70%-808 48 160 -- -- - --
5 CLAYEY FINE SAND 34.8 913 13 .153 50%-60%3 44-46 76 -- -- -- --
6 SILTY T0 CLAYEY F.§. 35 26 11 11 .184 503-608  42-4 mn -- -- -- --
T  SILTY FINE SAND 49 J3 12 12 .215 603-708  44-46 107 -- -- -- --
8  CLAYEY FINE SAND 1.1 1,05 16 16 .246 603-708  42-44 90 -- - -- --
9 CLAY 1.1 1.85 31 31 A -- -- -- 1.9 1.6 u
10 CLAY 22.2 1.63 22 2 .295 -- -- -- 1.34 1.3 u
11 CLaY 17.1 5 11 17 32 -- -- - 1.02 2.2 .01
12 SANDY CLAY 25.17 94 12 12 .348 -- -- - 1.56 2.1 .02
13 SANDY CLAY 28.5 96 14 14 375 -- -- -- 1.713 2.9 02
14 SILTY CLAY TO CLAY 19 J1 12 12 402 -- -- -- 1.13 2.6 0106
15 SILTY CLAY T0 CLAY ~ 10.3 A1 6 6 A3 -- -- -- .58 2.1 02 6
16 SANDY CLAY 12.5 23 6 6 .457 -- -- -- 12 5.2 0206
17 SANDY CLAY 11.5 27 5 5 .484 -- -- -- .65 4.1 02 6
18 SILTY CLAY T0 CLAY 11 A1 1 1 .512 -- - -- .62 2.9 0206
19 SANDY CLAY 5.6 08 2 2 539 -- -- - .28 6.3 0303
20 SENSITIVE FINE GRAIN 6 0 33 .561 -- -- - 3 80.8 0303
21 CLAYEY FINE SAND 13.2 2 5 5 .592 <40% 32-34 29 -- - -- --
22 SANDY CLAY 18.9 42 9 9 .619 -- -- -- 1.1 4.4 016
23 CLAYEY FINE SAND 29.1 J4 11 11 .65 <40% 36-38 64 -- -- -- --
24 SILTY TO CLAYEY F.S. 28 359 9 .681 <40% 36-38 61 - -- - --
25 SILTY TO CLAYEY F.§.  25.5 8 8 8 112 <40% 34-36 56 -- -- -- --
26 SILTY TO CLAYEY F.S.  22.8 Jd 1T 1 142 <40% 34-36 50 -- -- -- --
27 CLAYEY FINE SAND 14.5 ) 5 5 13 <40% 30-32 i -- - - --
28 SILTY TO CLAYEY F.§.  25.2 .08 8 8 .804 <40% 34-36 55 -- - - --
29 SILTY TO CLAYEY F.§. 21 A1 01 .835 <40% 32-34 46 - -- -- --
30 SILTY TO CLAYEY F.S.  37.3 A5 12 12 .865 <40% 36-38 82 -- -- -- --




.9-1’09 CONTINUED ENSAFE

DEPTE  SOIL BEEAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY  COMP.
FEET TYPE (KG/CN2) (KG/CM2) VALUES  STRESS  DENSITY  ANGLE  MODULUS  SHEAR ST

31 SILTY FINE SAND 69.5 .14 17 17 .896 403-503  38-40 152 - -
32 SILTY 10 CLAYEY F.S. 56.4 .84 19 19 927 403-503  38-40 128 - - -
33 CLAYEY FINE SAND 0.8 .76 16 16 958 403 36-38 89 - - -
34 SILTY 70 CLAYEY F.§. 33.9 .47 11 11 .988 40 34-36 4 - - -
35 CLAYEY FINE SAND 3.5 .88 14 14 1019 cdod 34-36 78 -- -
36 SILTY 70 CLAYEY F.S. 50.3 .95 16 16  1.05 403 36-38 110 - - -
37 SILTY 10 CIAYEY F.§. 72.9  1.16 24 24  1.081  403-503  38-40 160 - - -
38 SILTY FINE SAND 848 111 21 21 L.11  508-603  38-40 186 - - -
39 SILTY FINE SAND 7.7 .68 17 17 1142 408-508  38-40 157 -- - e
40 SILTY FINE SAND 733 .3 18 18 1173 403-508  38-40 161 -- - -
41 FINE SAND 155.1 .25 31 31 1206 703-80%5  42-44 M1 -- -
42 FINE SAND 1239 .22 24 24 1239 603-70%  40-42 m - -

H N'=POINT STRESS#(.2+.04*FRICTION RATIO)

* NORMALLY CONSOLIDATED SANDS

L FOR OVERCONSOLIDATED SANDS,SLIGETLY REDUCE ABOVE FRICTION ANGLES

LU FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCE AS 3 T0 6 TIMES HIGHER
t#4t  NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

. THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HANDBOOK

'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST'

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECENOLOGY EAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA.
IT IS THE POLICY OF IN-SITU TECENOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISHED RESEARCE AND LOCAL EXPERIENCE GROWS.

0CR



PIEZOCONE SOUNDING
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FILE #..... ENSAFE

» PUSH INTERAUPTED TO ADD ROD
PORE PRESSURE DECAY DATA MAY BE AVAILABLE

MEMPHIS NSA
MILLINGTON TENNESSEE
SOUNDING # .... 09-P14
TEST DATE 411-21-1995 16; 24: 26




IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED STATES SOILS

JOB NAME ......... ENSAFE
MEMPHIS NSA :
MILLINGTON TENNESSEE

FILE NAME......... 09-P14
DEPTE  SOIL BERAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED SENSITIVITY COMP. OCR
FEET TYPE (KG/CH2) (KG/CN2) VALUES  EFFECTIVE DENSITY  ANGLE  MODULUS  SHEAR
STRESS () (DEGREES) (KG/CM2) STRENGTE
(KG/CH2) (KG/CH2)
# * % (113 13331

1 CLAY 6.4 2,37 46 46 .02 -- -- -- 2.89 1.9 0
2 SILTY 10 CLAYEY F.S.  134.8  3.94 44 44 055 »90% »48 296 - - e -
3 SILTY 70 CLAYEY F.S.  128.2  3.79 42 42 .086 »90% »48 282 .- - e -
4  CLAYEY FINE SAKD 67.2 254 26 26 .17 703-803  >48 147 -- - - -
5 CLAY 5.8 248 45 45 142 -- -- -- 2.84 1.8 W
6 CLAY 21 1.61 27 21 167 - -- -- 1.66 1.6 U >
7 SOFT CLAY 8.7 1.04 8 8 .183 -- -- -- 51 ) 6
8  SOFT CLAY 1.4 g1 .199 -- -- -- .05 d w115
9 CLAY 6.7 56 6 L2124 -- -- -- .38 1.3 036
10 SOFT CLAY 2.6 87 2 2 24 .- -- -- A2 3 m 1415

SOFT CLAY 1.3 1.5 1 1 .25 -- - -- 04 d 0 m 1

SOFT CLAY A 139 0 0 AT -- - -- -.02 0 ) «a
13 SOFT CLAY 3.5 135 3 3 .28 -- -- -- A7 20 m 3
14 SOFT CLAY 2.1 .2 2 2 304 -- .- -- .08 d W 1-1.5
15 SOFT CLAY .2 .00 0 0 32 -- -- -- -.04 0 uD «
16 SOFT CLAY 2.2 9 2 2 .336 -- - -- .08 2 m 1

i N'=POINT STRESS#(.2+.04*FRICTION RATIO)

t NORMALLY CONSOLIDATED SANDS

L FOR OVERCONSOLIDATED SANDS,SLIGETLY REDUCE ABOVE FRICTION ANGLES

Ll FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 T0 6 TIMES HIGEER
tkk¢t  NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN TEE EANDBOOK
"GUIDELINES FOR USE AND INTERPERTATION OF TEE ELECTRONIC CONE PENETRATION TEST'

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECENOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA.
IT IS THE POLICY OF IN-SITU TECENOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISEED RESEARCH AND LOCAL EXPERIENCE GROWS.
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» PUSH INTERFUPTED TO ADD ROD

PORE PRESSURE DECAY DATA MAY BE AVAILABLE

PIEZOCONE SOUNDING
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FILE #,..... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE
SOUNDING # .... 09-P14A
TEST DATE 11-27-1995 12: 13: 33




IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED STATES SOILS

JOB NAME ..... «... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE

FILE NAME......... 09-P14A
DEPTH  SOIL BEHAVIOR PT IF N N' VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED SENSITIVITY COMP. OCR
FEET TYPE (KG/CM2) (KG/CH2) VALUES  EFFECTIVE DENSITY  ANGLE NODULUS  SHEAR
‘ STRESS (%) (DEGREES) (KG/CM2) STRENGTH
(KG/CH2) (KG/CH2)
# * *% *k% *kkd
1 CLAYEY FINE SAND 66.7 2.15 26 26 .03 703-803 . »>48 146 -- -- -- --
2 SILTY 70 CLAYEY F.§. 1143  3.04 38 38 .061 >90% »48 251 -- -- -- --
3 CLAYEY FINE SAND 121.5 3,73 48 48 .092 »90% »48 267 -- -- -- --
4  CLAYEY FINE SAND 90 274 36 36 .123 708-808 48 198 -- -- -- --
5 CLAYEY FINE SAND 55.4 1.91 22 22 .153 603-70%8  46-48 121 -- -- -- --
6 SANDY CLAY 47.1 1.66 23 23 .181 -- -- -- 2.92 2.8 01 6
7 CLAY 24.9 1,38 24 .206 -- -- -- 1.53 1.7 0D »6
8 CLAY 12 .21 12 12 .23 -- -- - 12 .9 02 6
9 SOFT CLAY 6.5 1.26 6 6 .47 -- -- -- J7 .5 uD 6
10 SOFT CLAY 8 1,36 8 8 .263 -- -- -- .46 5 uD 6
SOFT CLAY ‘ 12.2 1.4 12 12 219 -- -- -- .12 .8 i) 6
CLAY 14.8 1.59 14 14 .304 -- -- -- .88 .9 A1 6
13 SOFT CLAY 14.4 1.1 14 14 .32 -- -- -- .85 .8 D 6
14 CLaY 14.1 1,39 14 14 .345 -- -- -- .83 1 A1 6
15 CLAY 13.9 1.26 13 13 37 -- -- -- .81 1 016
16 CLAY 13.3 1.11 13 13 .395 - -- -- 7 1.1 A1 6
17 SOFT CLAY 9.6 1.06 9 9 411 -- -- -- .54 .9 i) 6
18 SOFT CLAY 9.4 .1 9 9 427 -- -- -- .52 .8 uD 6
19 SOFT CLAY 3.1 99 3 3 443 -- -- -- 12 3 i) 1-1.5
20 SOFT CLAY 1.4 .03 1 1 .459 -- -- -- .02 . uD d
21 SOFT CLAY 2.3 .16 2 2 YL -- -- -- 07 .2 D 1
22 SOFT CLAY 1.9 .01 1 1 .491 -- -- -- .04 1 )] 9
23 SOFT CLAY 3.1 1 3 3 .507 -- -- -- A1 3 D 1
24 SOFT CLAY 5.8 1.08 5 5 .524 -- -- -- .28 .5 i)} 3
25 CLAY 10.5 910 10 10 .548 -- -- -- .57 1.1 026
26 CLAY 12 87 12 12 573 -- -- -- .66 1.3 026
27 CLAY 11 JT11 1 .598 -- -- -- .59 1.4 02 3
28 SOFT CLAY 1.3 J6T 7 .614 -- -- -- .36 .9 uD 3
29 SOFT CLAY 4.9 44 .63 -- -- -- 2 .6 D 1-1.
30 SOFT CLAY 6.1 J o6 6 .647 -- -- -- .28 .8 i)} 1-1.

ot o



09-p14A  CONTINUED ENSAFE .

DEPTE  SOIL BEHAVIOR Pr LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE (KG/CM2) (KG/CM2) VALUES STRESS ~ DENSITY ~ ANGLE MODULUS  SHEAR ST

31 SOFT CLAY 2.7 65 2 2 .663 -- - -- .06 4 uD <1
32 SOFT CLAY 3.2 .65 3 3 .679 -- -- -- .09 5 D 1

33 SOFT CLAY 3 62 3 3 .695 -- -- -- .08 4 )] 1

34 SOFT CLAY 4.8 J3 404 J11 -- -- -- 19 .b )] 1-1.5
35 SOFT CLAY 1.9 93 1 7 27 -- -- -- .38 .8 )] 3

36 CLAY 10.6 98 10 10 .752 -- -- -- .54 1 Q23

37 CLAY 11.1 1.2 11 1 N -- -- -- 57 1 02003

38 CLay 16.1 1.4 16 16 .802 -- -- -- .88 1.1 A1 6

39 CLay 26.9 1.718 26 26 .827 -- -- -- 1.55 1.5 )] 6

40 SILTY CLAY TO CLAY 46 1.87 30 30 .854 -- -- -- 2.74 2.4 )] 6

41 CLAYEY FINE SAND 61.5 1.66 24 24 .885 403-508  38-40 135 -- -- -- --
42 CLAYEY FINE SAND 68.1 1.93 271 27 916 403-50%8  38-40 149 -- - - --
43 CLAYEY FINE SAND 63 1.95 25 25 .946 403-50%8  38-40 138 - -- -- --
44 CLAYEY FINE SAND 66.4 1.62 26 26 977 40%-508  38-40 146 -- -- -- --
45 SILTY TO CLAYEY F.S.  127.3 .21 42 42 1.008 603-708  42-44 280 -- -- -- --
46 SILTY FINE SAND 189.1 2.97 41 47 1.039 80%-908  42-44 416 -- -- -- --

H N'=POINT STRESS#(.2+.04*FRICTION RATIO)

* NORMALLY CONSOLIDATED SAKDS :

L FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

thk FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 TO 6 TIMES HIGHER
*++% KK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HAKDBOOK
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST'

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COXPUTING THE ABOVE DATA.
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS.
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POINT STRESS—~QGC POINT STﬁEBB"ﬂc PUHE PRESSURE-U A~-FACTOR LOCAL FRICTION--F FRAICTION RATIO-~ FR
0 Ke/cME 500 0 KB/BM Ke/cM2 1 0 £ 200 0 Ka/cM® 10 0 £ 10

1 2 1 L 3 p [ ] i ] L — (1 1 L 1] i - 1 1 1 . 3 < ]

*
o
*
*
L
*
*» L
L
. 3
- 1
» L
L
L
P L
L
*
R L
*
* -
L
*
» -

10

FEET
25 20 15

30

sk

38

PP Y « X 1 N

45

PPy

SOUNDING DEPTH,
40

Lansala

PO S
A

e
[

2
FéLEH:. ¥ ENSAFE
MEMPHIS NSA
» PUSH INTERRUPTED TO ADD ROD MILLINGTON TENNESSEE
* PORE PRESSURE MBAY DATA MAY BE AVAILABLE SOUNDING # .,.. 09-P47
TEST DATE 42-17-41995 089; 18: 17




IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED STATES SOILS

JOB NAME ......... ENSAFE .
MEMPHIS NSA .
MILLINGTON TENNESSEE

FILE NAME......... 09-P17
DEPTH  SOIL BEHAVIOR PT LF N X' VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE - (KG/CM2) (KG/CMZ) VALUES  EFFECTIVE DENSITY  ANGLE MODULUS  SHEAR
STRESS (%) (DEGREES) (KG/CMZ) STRENGTH
(KG/CH2Z) (KG/CH2)
4 * * tht *hbk
1  SANDY CLAY 47.5 .72 23 23 Q027 -- -- -- 2.96 2.7 01 6
2 CLAY 27 .31 21 77 .052 -- -- -- 1.68 2 uD >6
3 SILTY TO CLAYEY F.§.  73.4 .15 24 24 .083 708-808 48 161 -- -- - --
4 SILTY T0 CLAYEY F.§.  83.9 1.28 27 27 113 708-808  »48 184 -- -- -- --
5  CLAYEY FINE SAND 56.3 2.4 22 22 144 60%-70%  46-48 123 -- -- -- --
6 CLAY 13.6 98 13 13 .169 -- -- -- .82 1.3 01
T CLAY ' 12.2 95 12 12 194 -- -- -- 13 1.2 .02
8 CLay 11.6 82 11 11 .219 -- -- -- .69 1.4 .02
9 CLAY 10.1 J20 10 10 244 -- -- -- .59 1.4 .02
10 CLAY 10.6 53 10 10 .269 -- -- o .62 1.9 02
11 CLay 10.5 .58 10 10 .293 -- -- -- .61 1.8 .02
12 SILTY CLAY TO CLAY 20.9 82 1313 321 -- -- -- 1.26 2.5 )]
13 CLAYEY FINE SAND 36.5 1,13 14 14 .352 50%-60%  40-42 80 -- ‘ -- --
14 CLAYEY FINE SAND 32.5 82 13 13 .382 40%-508  40-42 1 -- -- - --
15 CLAYEY FINE SAKD 34.9 99 13 13 A13 403-508  40-42 16 -- -- -- --
16 SILTY TO CLAYEY F.S.  48.9 .82 16 16 444 50%-608  40-42 107 -- -- -- --
17 CLAYEY FINE SAND 27.8 S8 111 AT75 <40% 38-40 61 -- -- -- --
18 SANDY CLAY 20.3 J1 10 10 .502 -- -- -- 1.2 2.8 026
19 SILTY TO CLAYEY F.§.  54.9 .84 18 18 .533 50%-60%  40-42 120 -- - - --
20 SILTY TO CLAYEY F.§.  37.1 A1 12 12 .564 <40% 38-40 81 -- -- -- --
21 CLAYEY FINE SAND 17.1 29 6 6 594 <40% 34-36 37 -- -- -- --
22 CLAYEY FINE SAND 21 42 8 8 .625 <40% 34-36 46 -- -- -- --
23 SANDY CLAY 11.3 25 5 5 .652 -- -- -- .62 4.4 02003
24 CLAY 10.1 41 10 10 677 -- -- -- .54 2.4 0203
25 SANDY CLAY ) 20.2 .63 10 10 705 -- -- -- 1.17 3.1 026
26 CLAY ) 9.3 41 9 9 .13 -- -- - .48 2.2 0203
27 SILTY CLAY TO CLAY 9.8 31 6 6 157 -- -- -- .51 3.1 Q23
28 SANDY CLAY 13.7 33 6 6 .784 -- -- - 715 4 0203
29 SANDY CLAY 15.7 38 1 7 .812 -- -- -- .87 4.1 0106
30 SANDY CLAY 16.3 32 8 8 .839 -- -- -- 9 4.9 016




.)9-!’17 CONTINUED ENSAFE

DEPTH  SOIL BEHAVIOR Pr LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE (KG/CM2) (KG/CM2) VALUES STRESS  DENSITY ANGLE MODULUS  SHEAR ST

31 CLAYEY FINE SAND 3.1 S5 1313 .87 <40% 36-38 15 -- - -- --
32 SILTY T0 CLAYEY F.§. 65 J5 21 21 901 40%-508  38-40 143 -- - -- --
33 SILTY TO CLAYEY F.§5.  64.9 97 21 2 91 40%-508  38-40 142 -- -- -- --
34 SILTY FINE SAND 86 1.09 21 2 .962 503-60%  40-42 189 -- -- -- --
35 FINE SAND 105.7 9 21 2 .995 608-708  40-42 232 -- - -- --
36 FINE SAKD 91 27 18 18 1.028 503-60%  40-42 200 -- -- -- --
37 FINE SAND 11.5 Jd5 15 15 1.062 40%-508  38-40 170 -- -- -- --
38 FINE SAND 90.4 .28 18 18 1.095 503-60%8  40-42 198 -- -- -- --
39 FINE SAND 145.3 4 29 29 1.128 70%-80%  42-44 319 - -- -- -
40 FINE SAND 199.2 1.47 39 39 1.161 803-908  42-44 438 -- -- -- --
41 FINE SAND 207.1 1.5 41 41 1.195 80%-908  42-44 455 - -- - --
42 FINE SAND 118.3 48 23 13 1.228 603-708  40-42 260 -- -- -- --

43 DENSE OR CEMENTED §.  220.1 J3 36 36 1.264 80%-908  42-44 484 -- -- -- --
44 DENSE OR CEMENTED §.  262.9 g6 43 43 1.301 >90% 44-46 578 -- -- -- --

H N'=POINT STRESS*(.2+.04*FRICTION RATIO)
* NORMALLY CONSOLIDATED SAKDS
+* FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

.-‘** FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 T0 6 TIMES HIGHER
#+¢t  NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HAKDBOOK
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST'

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA.
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS.
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DEPTE

FEET

0

13
14
15
16
17
18
19
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2
23
24
25
26
27
28
29
30

JOB NAME

IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED STATES SOILS

FILE NAME.....

SOIL BEHAVIOR
TYPE

SILTY TO CLAYEY F.S.
SILTY TO CLAYEY F.S.
SILTY TO CLAYEY F.S.
SILTY TO CLAYEY F.S.
SILTY T0 CLAYEY F.S.
CLAYEY FINE SAND
SILTY TO CLAYEY F.S.
SILTY TO CLAYEY F.S.
CLAYEY FINE SAND
CLAYEY FINE SAND
CLAYEY FINE SAND
CLAYEY FINE SAND
CLAYEY FINE SAND
SILTY TO CLAYEY F.S.
CLAYEY. FINE SAND
SANDY CLAY

SANDY CLAY
SENSITIVE FINE GRAIN
CLAYEY FINE SAND
SILTY T0 CLAYEY F.S.
CLAYEY FINE SAND
CLAYEY FINE SAND
CLAYEY FINE SAND
SILTY TO CLAYEY F.S.
SILTY TO CLAYEY F.S.
SILTY TO CLAYEY R.S.
CLAYEY FINE SAND
SILTY 70 CLAYEY F.S.
SILTY TO CLAYEY F.S.
SILTY 10 CLAYEY F.S.

PT

(KG/CM2) (KG/CMZ) VALUES

56.1
54.8
69

2.7
13.5
56.7
65.9
41.2
33.5
24.6
1.7
27

32.8
30

18.2

-3
.
w b T

o PO PO PO D b PO = PO PO = g O
.

e OO0 OO o OO 00 OO0 M b O
. . - . . - Y . . -
B QT = T ) B T s ) L B D

LF

.89
.88
1.23
.98
1.17
1.28
1.28
93
.64
W34

.61
54

A2
09

04
.26
15
.26
A7
.59

Al
01
04
07
.09
.21

09-P21

N N'  VERTICAL RELATIVE
EFFECTIVE DENSITY
STRESS (%)
(KG/CH2)

‘ *
1818 .03 703-80%
18 18 .061 70$-80%
23 23 .09 70$-80%
TR TR TE 70$-80
MU 15 703-808
2 12 184 603-70%
1.8 70$-80
15 15 .46 603-70%.
1313 .20 503-60$
9 9 .30 403-508
B8 .33 A0
010 .369 403-50%
1313 .39 403-50%
010 .4 403-504
T 7 .46 <403
303 488 -
303 5l -
303 5% -

6 6 568 <408
T 1 .59 <403
B 8 .63 <403
A BT A0
111 .69 403
1313 . 40
1010 .53 <408
T 7 .84 40
5 5 .815 <403
9 9 L85 A0
9 9 .87 <408
11907 A0

ENSAFE
MEMPHIS NSA

MILLINGTON TENNESSEE

FRICTION
ANGLE
(DEGREES)

%

YOUNGS
MODULUS
(KG/CH2)

L1

123
120
151
159
161
124
144
103
13
54
47
59
1

UNDRAINED
SHEAR
STRENGTH

(KG/CH2)
Fhit

SENSITIVITY

COMP.

OCR



09-p21  CONTINUED ENSAFE

DEPTH  SOIL BEHAVIOR P LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE (KG/CM2) (KG/CMZ) VALUES STRESS  DENSITY ANGLE MODULUS  SHEAR ST
31 SILTY FINE SAND 59.2 53 14 |4 .938 403-508  38-40 130 -- -- -- --
32 SILTY FINE SAND 17.8 61 19 19 .968 50%-608  40-42 m - -- -- --
33 SILTY T0 CLAYEY F.§.  38.6 21 12 12 .999 <40% 36-38 84 -- -- -- --
34 SILTY FINE SAND 57 42 14 14 1.03 <40% 38-40 125 - -- -- --
35 FINE SAND 121.9 99 4 M 1.063 603-708  40-42 268 -- -- -- -
36 FINE SAND 156 .28 31 3 1.096 70%-808  42-44 343 .- -- - -
37 FINE SAND 226.6 1.49 45 45 1.13 80%-908  44-46 498 -- -- -- --
38 FINE SAND 190.4 1.86 38 38 1.163 80%-908  42-44 418 -- -- -- --
39 FINE SAND 211.5 1.4 42 4 1.196 80%-908  42-4 465 -- -- -- --
40 FINE SAND 217.4 1.79 43 43 1.229 803-90%  42-44 478 -- -- -- --
41 FINE SAND 201.6 1.56¢ 40 40 1.262 80%-908  42-44 443 -- .- -- --
42 FINE SAND 225.4 1.39 45 45 1.296 803-903  42-44 495 -- -- -- -
43 FINE SAND 177.5 1.1 35 3 1.329 703-80%  42-44 390 -- ~ -- -- --
44 FINE SAND 204.3 1.55 40 40 1.362  T03-80%8  42-44 449 -- -- -- --
45 FINE SAND 111.7 .88 22 22 1.3%5 50%-608  40-42 245 -- -- -- -

§ N'=POINT STRESS*(.2+.04*FRICTION RATIO)

* NORMALLY CONSOLIDATED SANDS

L FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

b FOR OVERCONSOLIDATED SAKDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 T0 6 TIMES HIGHER
4t NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HANDBOOK
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST'

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA.
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS.




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

500

HYDROCONE TEST

400-

3004

100-

CONDUCTIVITY, (K) = .06 FEET PER DAY

2.15%10—~ 5 CM/SEC

250

1504

100+

50 -

HYDROSTATIC PRESSURE

- 80

(=]

-

1 3

L

L B R

< o N~ o 3
ELAPSED TIME (MIN)

12 1
13
15
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|
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(L)

o

-
1 T
o 4 )

T f T ‘P
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o N O -
ELAPSED TIME (MIN)

12 1
13,56
15

ENSAFE MEMPHIS NSA
LOCATION... 08SHO0S48

TEST DATE
20: 37: 54 12-01-419858

SAMPLE DEPTH (FT) 48
6ROUNDWATER DEPTH (FT) 148




VOLUME OF WATER

ARGON GAS PRESSURE

(cc*s)

(FEET OF WATER)

HYDROCONE

4000
8004
600-
4004

280

200+
150-
100

50 A

HYDROSTATIC PRESSURE

- 80

Al o o Lo}
ELAPSED TIME (MIN)

[/ I [ I ih
.
m

<

ih
N

LOG (VOLUME OF WATER)

TEST
CONDUCTIVITY, (K) = .87 FEET PER DAY
2.39%10—- 4 CM/SEC
Pl
TOT4/
TF - 1 .5
4 n 4 ﬁ. T ﬁ. T ﬁ. T ﬁ.
o . -t -t [V} o m ”m < < n
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... 09H1046
TEST DATE
13: 041: 36 12-02—-1995

SAMPLE DEPTH (FT) 48
SROUNDWATER DEPTH (FT) 48




HYDROCONE TEST

ARGON GAS PRESSURE

VOLUME OF WATER

“« N N ™
ELAPSED TIME (MIN)

<

1000
‘ = CONDUCTIVITY, (K} = .18 FEET PER DAY
800- E E.EGHiUM‘ﬁ CM/SEC
x —— =
i To =2
5 600+ w =3
: :
2] o
4004 2
[< ]
[=]
i}
200
° a % § T ®
. -« N (V'] m m < < n
250 ELAPSED TIME (MIN)
200+
E 150 ENSAFE MEMPHIS NSA
g LOCATION. ., OSH1150
TEST DATE
% 100- 15: 38: 51 12-02-1998
E SAMPLE DEPTH (FPT) 30
'" SROUNDWATER DEPTH (FT) 18
& 50 - HYODRQOSTATIC PRESSURE
o-__f\\\\‘—~'
- 50 ﬁ T ﬁ T ﬁ T ﬁ.
d ] <




VOLUME OF WATER

ARGON BGAS PRESSURE

(ccrs)

(FEET OF WATER)

500

HYDROCONE

400

3004

200-

100+

250

200
150
100+

50 -

HYDROSTATIC PARESSURE

- 50

T R TR

-t N N m Ly ]
ELAPSED TIME (MIN)

LOG (VOLUME OF WATER)

TEST

CONDUCTIVITY, (K) =

.28 FEET PER DAY
9.97%10—- 5 CM/SEC

P——

T 2

N N ®M ® ¥ < n
ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA

LOCATION... 09H41248
TEST DATE
17: 44: 45 12-02-1995

SAMPLE DEPTH (FT) 48
GROUNDWATER DEPTH (FT) 18




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

500

HYDROCONE

4004

300-

100+

250

200

4130+

100+

HYDROSTATIC PRESSURE

of S

"'5c T

L < n o ~

ELAPSED TIME (MIN)

LO6 (VOLUME OF WATER)

TEST

CONDUCTIVITY, (K) = .06 FEET PER DAY

2.19%10~ 5 CM/SEC

Tu -

Te =4 /-

m <« W © N~ ® o a
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... O9HA348
TEST DATE
18: 44: A3 12-02-1998

SAMPLE DEPTH (FT) 48
GRAOUNDWATER DEPTH (PT) 18




500

HYDROCONE

400-

300+

200

VOLUME OF WATER
(cc’s)

100-

230

200+

130

100+

(FEET OF WATER)

ARGON GAS PRESSURE

HYDROSTATIC PRESSURE

— —

- 50

L] £ ] L] ’ i L]
(L] n ] -t <
o -l - -l ] N

ELAPSED TIME (MIN)

~
o

LOB (VOLUME OF WATER)

TEST

CONDUCTIVITY, (K} = .03 FEET PER DAY
1.3%10~ 5 CM/SEC

N 8
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... 09H1445
TEST DATE
18; 12: 04 141-27-1998

SAMPLE DEPTH (FT) 43
GROUNDWATER DEPTH (FT) es3




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

HYDROCONE TEST

1000

600

400-

CONDUCTIVITY. (K) = 2.85 FEET PER DAY

1%10—- 3 CM/SEC

250

[
u
P
3
L o™=-1
g F-.B
=
(=]
2
o
o
r’
o in

150-

100+

HYDROSTATIC PHESSURE

- 850

« N N O ®
ELAPSED TIME (MIN)

® o @ T ® TR
- o N ® L] < < in
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION. .. O0SH1547
TEST DATE
10: 49: 26 11-28~1995

SAMPLE DEPTH (FT) 47
GROUNDWATER DEPTH (FT) 25




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

500

HYDROCONE TEST

400

300+

100+

CONDUCTIVITY. (K) =

.15 FEET PER DAY
5.43%10—~ 5 CM/SEC

o~3
Te =4

—

LO6 (VOLUME OF WATER)

250

130-

100+

50 A

HYDROSTATIC PRESSURE

- 850

® < n w0 ~

ELAPSED TIME (MIN)

< n 0 ~ m o 3
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... 09H18644
TEST DATE
14: 84: 314 11-29-1995

SAMPLE DEPTH (FT) 44
GROUNDWATER. DEPTH (FT) 23




VOLUME OF WATER

ARGON GAS PRESSURE

(Cc’s)

(FEET OF WATER)

500

HYDROCONE TEST

400-

300+

2004

400+

CONDUCTIVITY, (K) =

.01 FEET PER DAY
5.07%10—- 6 CM/SEC

To =20

Te "ii,')

LOG (VOLUME OF WATER)

250

150+

100+

HYDROSTATIC PRESSURE

- 850

ELAPSED TIME (MIN)

o n o n o n o
[\ m ® < < in
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... 09HA4747
TEST DATE
17: 19 10 11-29--41998

SAMPLE DEPTH (FT) 47
BRAOUNDWATER DEPTH (FT) 23




VOLUME OF WATER

ARGON GAS PRESSURE

(CC*Ss)

(FEET OF WATER)

500

HYDROCONE TEST

400+

3004

200

100+

250

- CONDUCTIVITY. (K) = .44 FEET PER DAY
ﬁ 1.57%10— 4 CM/SEC
s ma—
% To-i
T. =2
w |Te
5
3
(=]
Z
o
o
|

0
1

ho 7]
. .
“- N o

200-

150-

1004

50 A

HYDROSTATIC PHRESSURE

¥ ﬁ Y
m ®m

4.8

ELAPSED TIME (MIN)

- 80

ENSAFE MEMPHIS NSA

LOCATION... 0SHABSE2
TEST DATE
20: 17: 48 11-29-1995

SAMPLE DEPTH (FT) 52
BROUNDWATER DEPTH (PT)

TR

- N N m m
ELAPSED TIME (MIN)




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

HYDROCONE TEST

DATA NOT AVAILABLE

LOG (VOLUME OF WATER)

DATA NOT AVAILABLE

ELAPSED TIME (MIN)

CONDUCTIVITY. (K) =

DOATA NOT AVAILABLE

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... 09H41946

DATA NOT AVAILABLE




VOLUME OF WATER

ARBON GAS PRESSURE

(cc’s)

(FEET OF WATER)

HYDROCONE

OATA NOT AVAILABLE

LOG (VOLUME OF WATER)

DATA NOT AVAILABLE

ELAPSED TIME (MIN)

TEST

CONDUCTIVITY, (K) =

DATA NOT AVAILABLE

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... 0O9Ha2052

DATA NOT AVAILABLE




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

500

HYDROCONE

400

300+

400+

250

4150-

400+

HYDAOSTATIC PRESSURE

N ') o < [+ ]
-t ] (7] [\ o

ELAPSED TIME (MIN)

o
<

TEST

CONDUCTIVITY, (K) = 0 FEET PER DAY

3.47%10— 6 CM/SEC

LOG (VOLUME OF WATER)

To -41.2
TF =42
o ® O € m N W o
v o “« G N N ®mM ®™ %

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA

LOCATION... 09H2142
TEST DATE
18: 30: 33 11-30-41985

SAMPLE DEPTH (FT) 42
GROUNDWATER DEPTH (FT) 18




VOLUME OF WATER

AABON GAS PRESSURE

{cc’s)

(FEET OF WATER)

500

HYDROCONE

400-

100

25‘(2
200+
130+
400+

HYDROSTATIC PRESSURE

- 850

) < n L N~

ELAPSED TIME (MIN)

LOG (VOLUME OF WATER)

TEST

CONDUCTIVITY, (K) = .04 FEET PEHM DAY

1.63%10~ 5 CM/SBEC

To =2
Tp =3

® < n 0 ~ «Q L] 9"
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... OSH2244
TEST DATE
18: 04: 42 12-01-19895

SAMPLE DEPTH (FT) 44
BRAOUNDWATER DEPTH (FT) 48




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

500

HYDROCONE

400
300+
2004

1004

230

150-

1004

50 A

HYDRAOSTATIC PRESSURE

- 80

o o <
1] (] -t -t -t

ELAPSED TIME (MIN)

T
[ ]
-t

Y
]
-t

o
N

TEST

CONDUCTIVITY, (K) = .01 FEET PER DAY
5,Z2H%10~ & OM/SEC

LOB (VOLUME OF WATER)

@ o
-t o
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... OSH2347
TEST DATE
17: 35: 56 12-01-49985

SAMPLE DEPTH (FT) 47
GROUNDWATER DEPTH (FT) 48
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PIEZOCONE SOUNDING

POINT STRESS~GC POINT STRESS-GC PORE PRESSURE-U A-FACTOR LOCAL FRICTION-F  FRICTION RATIO- FR
0 Ke/cu® 500 0 KB/CMR 50 0 KB/CMR 10 X 200 0 Ke/CMR 0 0 - 10
; -;
o-: b .:
- ] ;
*9 : ]
- ] ] ]
u 4 - d
w * ] ]
L * ] ] :
: . 3 ]
- * ] .: — ':
% + | ] b
0 o] 3 ]
U] - ) ] .
Z e ] ] E
H ] ] ]
Dg ; ; ] ; ]
J ]
0 - - : - -
U] ] ]
MEWPHIS NgA L oone
+ PUSH INTERAUPTED TO ADD ROD MILLINGTON TENNESSEE
PORE PRESSURE DECAY DATA NAY BE AVAILABLE SOUNDING # .... 14-P05
TEST DATE 11-07-1995 16: 06;: 55




IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED STATES SOILS .

JOB NAME ......... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE

FILE NAME......... 14-P0O5
DEPTH  SOIL BEHAVIOR PT LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE (KG/CM2) (KG/CMZ) VALUES  EFFECTIVE DENSITY  ANGLE MODULUS  SHEAR
STRESS (%) (DEGREES) (KG/CM2) STRENGTH
(KG/CH2) (KG/CH2)
§ * % % Tk
1 SILTY FINE SAND 175.2 .9 43 43 03 >90% >48 385 -- - - --
2 DENSE OR CEMENTED §. 246 1,23 41 4 067 >90% 48 541 - -- -- -
3 SILTY FINE SAND 96.1 1,36 24 24 098 80%-90% 48 211 -- -- - --
4  CLAYEY FINE SAND 70.2 1.8 28 28 .128 708-80% 48 154 -- -- -- --
5  CLAYEY FINE SAND 57.1 1,35 22 22 .159 60%-705  46-48 125 -- -- -- -
6  CLAYEY FINE SAND 44.4 1.07 17 17 19 60%-70%  44-46 97 - - - --
7 CLAYEY FINE SAND 4.2 9 17 17 221 60%-708  42-44 97 -- -- -- --
8  CLAYEY FINE SAND 38.5 .68 15 15 .251 50%-608  42-44 84 -- -- -- --
9  SILTY 70 CLAYEY F.5. 36 A9 12 12 .282 50%-60%  42-44 19 -- -- - --
SILTY T0 CLAYEY F.5.  39.1 .56 13 13 13 50%-60%  40-42 86 - - -- --
‘CLAYEY FINE SAND 36.7 J714 i 344 50%-60%  40-42 80 -- -- -- --
‘ SILTY TO CLAYEY F.§.  45.9 92 15 15 .375 50%-60%  40-42 100 -- -- -- --
13 CLAYEY FINE SAND 55.9 1.2 22 22 405 60%-70%  42-44 122 -- - -- --
14 SILTY TO CLAYEY F.§. 77 1.9 25 25 .436 70%-80%  42-44 169 - -- -- --
15 SILTY TO CLAYEY F.§5.  67.8 .41 22 22 467 60%-70%  42-44 149 -- - -- --
16 SILTY TO CLAYEY F.§.  50.4 J9 16 16 498 50%-60%  40-42 110 - -- -- --
17 SILTY T0 CLAYEY F.S. 46 .62 15 15 .528 40%-508  40-42 101 -- -- -- -
18 SILTY TO CLAYEY F.5.  44.6 A7 14 U4 .559 40%-50%  38-40 98 -- - -- --
19 SILTY T0 CLAYEY F.5.  42.9 J3 14 14 .59 40%-50%  38-40 94 -- o-- -- --

20 SILTY 70 CLAYEY F.S.  42.4 .47 14 14 .62l 403-505  38-40 93 - -
21 SILTY 70 CLAYEY F.S. 446 .49 14 14 651 403-503 3840 98 -- e e

22 SILTY 70 CLAYEY F.§. 35 A 1111 682 408 36-38 77 -- -
23 SILTY 10 CLAYEY F.§. 449 .72 14 14 .13 405-505  38-40 98 -- -
24 SILTY 70 CLAYEY F.S. 321 .31 10 10 .74 403 36-38 70 -- .
25 CLAYEY FINE SAND M4 89 1711 LI75 403 38-40 97 -- T —.
26 CLAYEY FINE SAND 1.2 .69 12 12 .805 403 36-38 68 -- S
27 CLAYEY FINE SAND W1 91 13 13 .83 403 36-38 5 -- .
28 SILTY FINE SAND 11 0 7T 7T 867 403 34-36 68 -- - - e
29 SILTY FINE SAND 5.9 0 12 12 .898 <403 38-40 114 -- .
30 SILTY 70 CLAYEY F.S.  148.4  3.21 49 49 928 705-808  42-44 326 -- -,




14-P05  CONTINUED ENSAFE

DEPTH  SOIL BEHAVIOR PT LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE (KG/CM2) (KG/CHZ) VALUES STRESS ~ DENSITY ANGLE MODULUS  SHEAR ST
31 SILTY TO CLAYEY F.S. 107 .12 3 3 .959 60%-703  40-42 235 - -- - --
32 SILTY FINE SAND 92 .01 23 23 99 50%-60%  40-42 202 -- - -- -
33 SILTY TO CLAYEY F.5.  82.8 11221 27 1.021 50%-608  40-42 182 -- -- -- --
34 SILTY FINE SAND 87.6 92 2 A 1.051 508-60%  40-42 192 - - - --
35 SILTY FINE SAND 85.7 82 21 21 1.082 50%-608  38-40 188 -- -- -- --
36 SILTY FINE SAND 88.4 96 22 2 1.113 50%-608  38-40 194 -- -- -- --
37 SILTY FINE SAND 99.2 99 4 U 1,144 50%-60%  40-42 218 - -- -- --
38 FINE SAND 130.6 1.05 26 26 1.17m 603-708  40-42 287 - -- -- --
39 TFINE SAND 144.5 1.04 28 28 1.2 603-708  40-42 17 -- -- -- --
40 SILTY FINE SAND 13.4 57 18 18 1.241 40%-508  38-40 161 - -- -- --

H N'=POINT STRESS*(.2+.04*FRICTION RATIO)

* NORMALLY CONSOLIDATED SANDS

L FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES
*it FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH A5 3 TO 6 TIMES HIGHER
#¥%%  NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

THE ABOVE DATA WAS CONPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. 6. CAMPANELLA IN THE HANDBOOK
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST'

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA.
IT IS THE POLICY OF IN-SITU TECENOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS.




PIEZOCONE SOUNDING

POINT STRESS~GC POINT STRESS-GC PORE PRESSURE-U A~FACTOR LOCAL FRICTION-~F FRICTION RATIO- FR
0 K8/cu2 500 0 Ke/cu® 50 0 Ke/cM? - 4 9 X 200 0 Ke/cu= 0 0 X 10
o ak 1 | L ) 1] 1 | - 1 L ] 'R ) ) I L ] ) 1 b 1 L ']
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MEMPHIS NGA o oATE
« PUSH INTERRUPTED TO ADD ROD MILLINGTON TENNESSEE
PORE PRESSURE DECAY DATA MAY BE AVAILABLE SOUNDING ¢ .... 14~P0B
TEST DATE 11-07-1995 47: 29: 26




IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED STATES SOILS

JOB NAME ......... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE

FILE NAME......... 14-P06
DEPTH  SOIL BEHAVIOR PT - LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE (KG/CM2) (KG/CM2) VALUES  EFFECTIVE DENSITY  ANGLE MODULUS  SHEAR
STRESS (%) (DEGREES) (KG/CM2) STRENGTH
(KG/CM2) (KG/CH2)
$ * £ Kbk ¥hkd
1 CLAYEY FINE SAND 63.7 2,28 25 25 .03 703-803  >48 140 -- -- -- --
2 CLAYEY FINE SAND 112 346 44 4 061 >90% >48 246 -- -- -- --
3 CLAYEY FINE SAND 89.8 2,68 35 35 .092 803-908 48 197 -- -- - --
4 SILTY TO CLAYEY F.5.  89.4 2,02 29 29 .123 703-803  >48 196 -- -- -- --
5 SILTY TO CLAYEY F.§. 78 1.97 26 26 .153 703-80%  46-48 m - -- -- --
6 SILTY T0 CLAYEY F.5.  75.6 1.81 25 25 .184 70%-80%  46-48 166 - -- -- --
7 SILTY T0 CLAYEY F.5.  81.7 1.96 27 27 215 703-80%  46-48 179 -- -- -- --
8  CLAYEY FINE SAND 15.8 21230 30 .246 70%-808  44-46 166 -- -- -- --
9 CLAYEY FINE SAND 68.3 2.06 27 27 .276 708-80%8  44-46 150 -- -- -- -
10 CLAYEY FINE SAND b1 1.84 24 24 307 60%-708  42-44 134 -- -- --
11 CLay k| .71 31 3 332 -- -- -= 1.89 1.8 D
12 SAENDY CLAY 40.3 1.49 20 20 .359 -- -- - .47 2.6 01
13 CLAYEY FINE SAND 69.3 1.88 27 27 39 60%-70%  42-44 152 -- -- -- --
14 CLAYEY FINE SAND 53.8 .71g 21 2 421 60%-708  42-44 118 -- -- -- --
15 SILTY CLAY T0 CLAY 38.4 1.62 25 25 .448 -- -- -- 2.34 2.3 0 >6
16 CLAYEY FINE SAND 44.6 1.2 11 17 A79 50%-60%  40-42 98 -- -- -- --
17 CLAYEY FINE SAND 40.8 1.2 16 16 .51 40%-508  38-40 89 -- -- -- --
18 CLAYEY FINE SAND 49.3 1.57 19 19 541 40%-508  40-42 108 -- -- - --
19 CLAYEY FINE SAND 50.3 1.3 20 20 .51 403-508  40-42 110 -- - -- --
20 CLRYEY FINE SAND 46.5 1,25 18 18 .602 403-508  38-40 102 -- -- -- --
21 CLAYEY FINE SAND 44.8 1.28 17 17 633 40%-50%  38-40 98 - -- -- --
22 CLAYEY FINE SAND 43.8 1,19 17 17 .664 40%-508  38-40 96 - -- -- --
23 SANDY CLAY 28.2 9 14 14 .691 -- -- -- 1.67 2.9 02 6
24 SANDY CLAY 30.3 99 15 15 118 -- -- -- 1.8 3 d16
25 SILTY CLAY TO CLAY 36.8 1.53 24 M 746 -- - -- 2.2 2.4 0 b
26 SANDY CLAY 43.5 .53 21 2 73 -- -- -- 2.62 2.8 01 6
27 CLAYEY FINE SAND 61.1 1.719 24 24 .804 40%-508  38-40 134 -- -- - --
28 CLAYEY FINE SAND 66.5 1.84 26 26 .835 403-508  38-40 146 -- -- -- --
29 CLAYEY FINE SAND 4.8 .19 29 29 .865 50%-608  40-42 164 -- -- -- --
30 DENSE CLAYEY F. §S. 281.6 8.01 140

140 .899 »90% 44-46 619 -- - - -




.14-P06 CONTINUED ENSAFE

DEPTH  SOIL BEHAVIOR PT LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR

FEET TYPE (KG/CM2) (KG/CM2) VALUES STRESS ~ DENSITY ANGLE MODULUS  SHEAR ST
31 SILTY TO CLAYEY F.§ 218.4 526 72 T2 .929 »90% 44-46 480 -- -- -- --
32 SILTY TO CLAYEY F.S.  127.3 2.56 42 42 .96 603-705  42-44 280 -- -- -- --
33 SILTY TO CLAYEY F.§.  170.6 3.54 56 56 991 103-80%  42-44 375 -- -- -- --
34 SILTY TO CLAYEY F.§ 136.6 3.05 45 45 1,022 703-80%  42-44 300 -- -- - --
35 SILTY TO CLAYEY F.S.  107.8 2,25 35 35 1.052 603-70%  40-42 237 -- - -- --
36 CLAYEY FINE SAND 86.1 2.56 34 34 1.083 503-603  38-40 189 -- -- -- --
37 CLAYEY FINE SAND 102.2 2.88 40 40 1.114 503-60%  40-42 224 -- - -- --
38 SILTY TO CLAYEY F.§.  148.4 .41 49 49 1.145 T0%-80%  42-44 326 -- -- - --

§ N'=POINT STRESS*({.2+.04*FRICTION RATIO)

* NORMALLY CONSOLIDATED SANDS

% FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

Fik FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 TO 6 TIMES HIGHER
*#%%  NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

THE ABOVE DATA WAS COMPUTED POLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HANDBOOK
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST'

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA.
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS.
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ATTACHMENT 1

TOPOGRAPHIC MAP — NSA MEMPHIS SOUTHSIDE




ATTACHMENT 3

ll DPT PIEZOCONE SOUNDINGS AND HYDROCONE PLOTS







Table 3-1
Summary of Horizontal Hydraulic Conductivity Estimates From Hydrocone Data
Assembly E DPT Investigation
NSA Memphis — Millington, Tennessee

Horizontal Hydraulic Conductivity Horizontal Hydraulic Conductivity
Sample ID (cm/sec) (feet/day)

SWMU 2 Upper Alluvium DPT Points

002G001427
002G001627
002G001825

0026001926
002G002130

2G002527

002G002727

SWMU 2 Deeper Alluvium

T 6
0026001440 722006 N 002
0026001639 o - 6.97e-06 - 0.01
-

002G001836
S \ R SR
0026002249
002G002436
600 2':'5‘1!,9,52"_',”: s
0026002643

2.266-05

AVERAGE ‘ 2.32¢-04 ' 065




Table 3-1
Summary of Horizontal Hydraulic Conductivity Estimates From Hydrocone Data
Assembly E DPT Investigation
NSA Memphis — Millington, Tennessee

Horizontal Hydraulic Conductivity Horizontal Hydraulic Conductivity
Sample ID (cm/sec) (feet/day)

SWMU 9 Deeper Alluvium DPT Points

009G001046 - 23904
009G001246
009G001445

1.31¢-04

SWMU 14 Loess DPT Points

0146000711
014G000811
0146000911
0146001110
014G001211
0146001313

4.88¢-05

0140000743
ka1
014G000943
014G001143 ‘
0146001239
0146001543

4-2



SWMU 2

DPT SCREENING INVESTIGATION RESULTS




FEET

SOUNDING DEPTH,

PIEZOCONE SOUNDING

POINT STRESS—-GC POINT STRESS—GC PORE PRESSURE-U A-FACTOR LOCAL PRICTION-F FRAICTION RAATIO- PR
0 Ke/CM® 500 0 ke/cM2 5 0 Ke/cM® 10 x 200 0 ke/cM2 10 0 x 10
gJ 1 1 i 1 1 i 1 L 1 J adr— (1 1 1 ] 3 1 1 1 1 [] 3. 3 1 1 1 i ] < 1 1 1 | BN )
0 * ' '
-] ]
= ; ; '
* J p 1
o * ' :
* ] ]
8 . 3
. ]
a . 1
- « «
= 05 d
* ] .
A - ;
e ] ]
= ; ]
9 3 3
s ] ;
L2 d 4
3 3 3
o 4 4
wn 4
8 3 3
e ] ]
r~ g
0 J d
FILE #..... ENSAFE

. PUSH INTERRUPTED TO ADD ROD

PORE PRESSURE DECAY DATA MAY BE AVAILABLE

MEMPHIS NSA
MILLINGTON TENNESSEE
SOQUNDING # ..,. 02-P43
TEST DATE 11-07-41995 43: 13; 49







FILE NAME

DEPTE  SOIL BEHAVIOR

FEET

1
2
3
4
5
b
1
8
9
1

0

TYPE

SILTY FINE SAND
DENSE OR CEMENTED §.
SILTY FINE SAND
SILTY T0 CLAYEY F.S.
SILTY TO CLAYEY F.S.
SILTY T0 CLAYEY F.S.
SILTY FINE SAND
SILTY FINE SAND
SILTY FINE SAND
SILTY TO CLAYEY F.S.

SILTY TO CLAYEY F.S.
ILTY T0 CLAYEY F.S.
CLAYEY FINE SAND

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

SILTY FINE SAND
SILTY T0 CLAYEY F.S.
SILTY T0 CLAYEY F.S.
CLAYEY FINE SAND
SILTY TO CLAYEY F.S.
SILTY TO CLAYEY F.S.
SILTY T0 CLAYEY F.S.
CLAYEY FINE SAND
CLAYEY FINE SAND
CLAYEY FINE SAND -
SILTY TO CLAYEY F.S.
SILTY TO CLAYEY F.S.
SILTY T0 CLAYEY F.S.
FINE SAND

SILTY T0 CLAYEY F.S.
SILTY FINE SAND
FINE SAND

JOB NAME

PT

IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED STATES SOILS

LF

ENSAFE

MEMPHIS NSA
MILLINGTON TENNESSEE
02-P13

¥ N

(KG/CM2) (KG/CM2) VALUES

196.6
541.7
222.6
117
112.8
148.4
183.1
123.8
89.4
64.5
91.5
73.9
.7
92.4
§3.1
32.2
20.5
22.6
31.3
32
17.2
13
18.4
22.8
28.2
53.9
119.3
40.9
18
135.6

- 119

- - - -
Lo O Oy O
oo W O

S O W e 3
O o e DO OV O

2
4
3
2
2
2.
2
1
1
1
1
1

.38
.85
1.05
13
.45
.21
14
A3
22
A1
.08
A7
A7
J4
84

.52
A3
.98

23
13
19
27

VERTICAL  RELATIVE
EFFECTIVE DENSITY

STRESS (%)
(KG/CH2)
*

.03 »90%
.067 >90%
.098 »90%
128 »90%
.159 80%-90%
19 »90%
221 >90%
.251 80%-90%
.282 70%-80%
313 60%-70%
344 70%-80%
.375 70%-80%
405 40%-50%
436 70%-80%
467 60%-70%
498 <40%
.528 <40%
559 <40%
.59 <40%
.621 <40%
.651 <40%
.682 <40%
713 <40%
744 <40%
175 «40%
805 40%-50%
838 60%-70%
.869 <40%
9 50%-60%

933 70%-80%

FRICTION
ANGLE

(DEGREES) (KG/CM2)

%

48

»48

»48

»48

»48

»48

»48

46-48
44-46
44-46
44-46
42-44
40-42
44-46
42-44
38-40
36-38
36-38
36-38
36-38
32-34
30-32
32-34
34-36
36-38
38-40
42-44
36-38
40-42
42-44

YOUNGS
MODULUS

k%

432
1191
489
257
248
326
402
272
196
141
201
162
16
203
138
10
45
49
68
10
37
28
40
50
1Y)
118
262
89
m
298

UNDRAINED
SHEAR
STRENGTH

(KG/CM2)
hik

SENSITIVITY

1),

0CR






2-P13  CONTINUED

DEPTH  SOIL BEHAVIOR

FEET

i
32
3
kL
35
36
3

TYPE

FINE SAND
FINE SEND
FINE SAND
FINE SAND
FINE SAND
SILTY FINE SAND
FINE SAND

ENSAFE
PT LF NN
(KG/CM2) (KG/CM2) VALUES
121.4 85 24 4
245.6 11 49 4
237 2.66 471 47
238.7 .26 41 47
182.6 J1 36 36
64.1 33 16 16
1237 A5 24 U

§ N'=POINT STRESS*(.2+.04*FRICTION RATIO)

* NORMALLY CONSOLIDATED SANDS
H FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

VERTICAL
STRESS

.966
1
1.033
1.066
1.099
1.13
1.163

RELATIVE
DENSITY

60%-70%
»90%
»90%
>90%
70%-80%
40%-50%
60%-70%

FRICTION
ANGLE

40-42
44-46
44-46
44-46
42-44
38-40
40-42

YOUNGS
MODULUS

267
540
521
525
401
141
212

it FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 T0 6 TIMES HIGEER
#k4+  NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

UNDRAINED
SHEAR ST

SENSITIVITY

CoMP,

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HANDBOOK
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST'

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA.
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS.

0CR






FEET

SOUNDING DEPTH,

N 0

40

43

POINT STRESS~AC POINT STRESE~GC

Ka/cu® 5 0

'l L i L )

PIEZOCONE SOUNDING

PORE PRESSURE-U A-~PFACTOR

.

K@/cM 19 % 200

i i i ’ i 1 [ 1

0 Ka/cu8 500
»
»
»

“*4 + + + + + + + <+
[ W TIPS PP TR T TS PR TEE TETETE TEW RS TEWEE T W T TS PPEEE TEW S FEe TS TS 0
rare A ._LA.-._LA.-I.‘Am.‘AA-‘A_“ PArY DWW W W Dwerer
J/ ‘

» PUSH INTERAUPTED TO ADD ROO
PORE PRESOURE DECAY DATA MAY BE AVAILABLE

LOCAL FRICTION-F

Ka/cM3

FRICTION RAT10~ FR
4

10 0

19

FILE #..... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE
SOUNDING # .... 02-P20
TEST DATE 411-08-1995 14: 40: §7







JOB NAME

FILE NAME

DEPTH  SOIL BEHAVIOR
FEET TYPE

1 SILTY FINE SAND

2 SILTY FINE SAND

3 SILTY FINE SAND

4 SILTY TO CLAYEY F.S,
5 SILTY CLAY TO CLAY
6 CLAY

7 SILTY CLAY TO CLAY
8  CLAYEY FINE SAND

9  SILTY TO CLAYEY F.S.

ILTY TO CLAYEY F.S.
ILTY T0 CLAYEY F.S.
SILTY T0 CLAYEY F.S.

13 SILTY FINE SAND

14 SILTY FINE SAND

15 SILTY FINE SAND

16 SILTY FINE SAND

17 SILTY FINE SAND

18 SILTY FINE SAND

19 SILTY FINE SAND
20 SILTY FINE SAND

21 SILTY FINE SAND

22 FINE SAND

23 FINE SAND

24 FINE SAND ,
25 DENSE OR CEMENTED S,
26 FINE SAND

27 SILTY FINE SAND

28 FINE SAND

29 FINE SAND

30 FINE SAND

PT

179.6
272
219.9
10
28.9
22.7
38.3
85.1
64.3
52.9
57.5
43.4
51
56.1
70.8
95.3
62
52.5
40.6
54
56.8
101
111.2
138.1
220.6
170.9
4.3
123.4
85.2
104

IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED STATES SOILS

LF

= b e b b b e e BO
e« o e+ e+ s e o e
= O O 3 B B O B =3
PO PO -3 O OO OO O Lo O

« s * e e e
-3 N e U 0O WO
BO OO =3 W O OO W

[ - N R S ]
e O e O

—
oo

Al
.45
.57
.89
42
.26
24
.08
33

ENSAFE

MEMPHIS NSA
MILLINGTON TENNESSEE
02-P20

L
(KG/CM2) (KG/CM2) VALUES

44
68
54
23
19
22
25
22
21
17
19
14
12
14
17
23
15
13
10
13
14
20
22
27
36
3
18
24
17
20

44
68
54
23
19
22
25
22
21
17
19
14
12
14
17
23
15
13
10
13
14
20
22
27
36
3
18
24
17
20

VERTICAL  RELATIVE

EFFECTIVE DENSITY

STRESS (%)

(KG/CH2)

%

03 >90%
061 >90%
.092 908
123 70%-80%
15 --
175 --
.202 --
233 60%-70%
.264 70%-80%
294 60%-70%
.325 60%-70%
.356 50%-60%
387 60%-70%
418 60%-70%
448 60%-70%
479 70%-80%
5l 503-60%
.541 50%-60%
571 403-50%
.602 503-60%
.633 50%-60%
666 60%-70%
.699 70%-80%
133 70%-80%
.769 >90%
.802 80%-90%
.833 503-60%
.866 70§-80%
.9 503-60%

933 60%-70%

FRICTION
ANGLE

YOUNGS
MODULUS

UNDRAINED
SHEAR

(DEGREES) (KG/CK2) STRENGTH

*k

k%

395
598
483
154

(KG/CM2)
Fhkk

SENSITIVITY

conp,

0CR






.Z-PZO CONTINUED ENSAFE

DEPTE  SOIL BEEAVIOR PT LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE (KG/CM2) (KG/CM2) VALUES STRESS ~ DENSITY ANGLE MODULUS  SHEAR ST

31 FINE SAND 109.9 29 1 2 .966 603-708  40-42 241 - -- - --
32 FINE SRND 18.5 A7 15 15 999 503-60%  38-40 172 -- - - --
33 FINE SAND 154.6 4330 30 1.032 703-808  42-44 340 -- -- -- --

H N'=POINT STRESS*(.2+.04*FRICTION RATIO)

* NORMALLY CONSOLIDATED SANDS

LU FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

LLL FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS XUCE AS 3 TO 6 TIMES HIGHER
#¢k%  NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HANDBOOK
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST'

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECENOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA.
IT IS THE POLICY OF IN-SITU TECENOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISEED RESEARCH AND LOCAL EXPERIENCE GROWS.






POINT STRESS-QC

POINT STHESS-GC
K&/cM® 500 0 K8/cM2 50 0

PIEZOCONE SOUNDING

PORE PRAESSURE-U
KB/CM2 1 0
1

— [ ] 1 1

A-FACTOR LOCAL FRICTION-F

L] 200 0

[ ] [ 1 1 Il L

KG/CMB

)

FRICTION RATIO- FR
X

19

FEET
30 25 20 15 40

35

45

50

SOUNDING DEPRPTH,
40

70 65 60 85

75

aaldsosalbasa

ahasanboanssldasa

. PUSH INTERRUPTED TO ADD ROD
PORE PRESSURE DECAY DATA MAY BE AVAILABLE

asldassadannedasanlasas

FILE #,..,.
MEMPHIS NSA

SOUNDING #

ENSAFE

MILLINGTON TENNESSEE

s e o e 02-P23

TEST DATE 12-04-4995 10: 28; 43







IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED STATES SOILS

JOB NAME ......... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE

FILE NAME......... 02-P23
DEPTE  SOIL BEEAVIOR pT LF N N' VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED SENSITIVITY COMP. OCR
FEET TYPE (KG/CH2) (KG/CM2) VALUES  EFFECTIVE DENSITY  ANGLE  MODULUS  SHEAR
STRESS (%) (DEGREES) (KG/CM2) STRENGTH
(KG/CH2) . (KG/CH2)
# * *k kkk kkkk

1 CLAYEY FINE SAND 35.6 85 14 14 .03 603-705 48 78 97 3.7 016
2 SANDY CLAY 26.2 97 13 13 .058 - -- - 1.63 2.6 02 6
3 SANDY CLAY 25.3 87 12 12 .08 - -- - 1.57 2.9 02 6
4  SANDY CLAY 3 .05 16 16  .112 - - -- 1.98 3 01 6
5 SANDY CLAY 3%.5 131 17 11 . - - - 2.2 2.7 01 6
6 SANDY CLAY 29.7 106 14 14 167 -- - -- 1.83 2.7 01 6
7 SANDY CLAY 28 85 14 14 .19 - - - 1.712 3.2 02 6
8  SANDY CLAY 2.4 412120 - - -- 1.49 3.2 02 6
9 SANDY CLAY 19.4 519 9 249 - - - 1.17 3.3 01 6
10 SILTY CLAY 70 CLAY  16.3 5710 100 .276 - - -- .98 2.8 01 6

CLAY 11.5 520111 .30 - - -- 67 2.1 026
bcm 10.9 5810 10 .326 -- -- -- .63 1.8 026

CLAY 15.1 Jo15 15 L35 - - .89 2.1 016
14 CLAY 13.1 61 13 13 .37 - - -- 76 2.1 016
15 SANDY CLAY 20.7 53010 10 .403 - - - 1.23 3.8 026
16 SANDY CLAY 18.9 A9 9 431 -- - -- 1.12 4.5 016
17 SANDY CLAY 20.7 66 10 10 .458 - - - 1.23 3.1 026
18 SANDY CLAY 2.1 g1 120 485 - - -- 1.44 3.4 0206
19 SANDY CLAY 21.5 8 1313 513 - -- -- 1.65 3.4 026
20 SILTY CLAY T0 CLAY  20.2 J6 13 13 .54 - -- - 1.19 2.6 WD 6
21 SILTY CLAY 70 CLAY  17.2 g1 11 5T - - -- .99 2.4 01 6
22 SANDY CLAY 18.1 599 595 - - -- 1.05 3.5 01 6
23 CLAYEY FINE SAND 29.7 61111 .62 <403 36-38 65 - - - --
24 SANDY CLAY 17 A5 8 8 653 - - - .97 3.7 01 6
25 SILTY 70 CLAYEY F.§. 1013 2.4 33 33 .684 603-703  42-44 222 -- —- - -
26 SILTY 70 CLAYEY F.5.  179.6 4.2 59 59 .71 803-905  44-46 395 - - - -
27 CLAYEY FINE SAND 121.8  4.06 48 48 .45 708-803  42-44 267 - - - -
28 SILTY 70 CLAYEY F.§. 1757  4.06 58 58  .776 B03-903  44-46 386 - - - -
29 SILTY FINE SAND 239.7 487 59 59 .807 . >90% 44-46 527 - - - -
30 SILTY T0 CLAYEY F.§.  222.5  5.22 74 T4  .B3% »90% 44-46 489 - - -







.2-1’23 CONTINUED ENSAFE

DEPTE  SOIL BEHAVIOR PT LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR

FEET TYPE (KG/CH2) (KG/CHZ) VALUES  STRESS  DENSITY  ANGLE  MODULUS  SHEAR ST
31 SILTY FINE SAND 2222 3.92 55 55 .B68 »90 44-46 488 - - e
32 SILTY FINE SAND 176.1 293 44 4 .89 BOS-903  42-44 387 -- - e e
33 SILTY FINE SAND 1215 217 31 31 .93 703-808  42-44 280 - - e
34 SILTY FINE SAND 1351 1.81 33 33 .96 708-805  42-44 297 - - e
35 FINE SAND 169.2 119 33 33 .99 T03-808  42-44 m -- - -
36 FINE SAND U2 3.8 69 69 1.027 903 46-48 763 - -
37 FINE SAND 0.3 - 3.93 0070 1.06 »90 46-48 770 - -

§  N'=POINT STRESS*(.2+.04*FRICTION RATIO)

¥ NORMALLY CONSOLIDATED SANDS

L] FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

dii FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 T0 6 TIMES HIGHER
##¢%  NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HANDBOOK
'GUIDELINES FOR USE AND INTERPERTATION OF TRE ELECTRONIC CONE PENETRATION TEST'

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECENOLOGY BAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA.
17 IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS.
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0 KG/CMB 500 0 K&/CcM8 50 0 K6/CM2 1 0 b 4 200 0 Ke/CM2 0 0 4 10
o 1 1 1 1 1 S | -l 1 L L L 3 L L N [ ] —_1 1 1 1 ~1 1 L 1 4 I 1 "] 1 4T 1 I3
o . J
L 4
=
L 4
[77) * ]
L 4
" " £ 1
a : |
: 5
o ]
m »
5 * .:. r
» p d
g | -f
] p
2 1 ;
1 ]
8 ] ]
j r
8 ] :
. j .=
g j s
2 i 3
2 ‘ 3 ]
FILEH#. cee ENSAFE
MEMPHIS NSA
» PUSH INTERRUPTED TO ADD ROD MILLINGTON TENNESSEE

PORE PRESSURE DECAY DATA MAY BE AVAILABLE SOUNDING # .... 02-P24
TEST DATE 412-01-1995 17: 50: 46







IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED STATES SOILS

JOB NAME ......... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE
FILE NAME......... 02-P24

DEPTH  SOIL BEHAVIOR Pt LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP.  OCR
FEET TYPE (KG/CH2) (KG/CM2) VALUES  EFFECTIVE DENSITY  ANGLE MODULUS  SHEAR
STRESS (%) (DEGREES) (KG/CMZ) STRENGTH
(KG/CH2) (KG/CM2)
4 * ** ¥k Kk
1 SANDY CLAY 15 A5 1 7 027 -- -- -- .93 3.3 01 6
2 SILTY CLAY TO CLAY 34.5 1.2 23 23 .054 -- -- -- 2.14 2.2 uD »6
3 (LAY 38 1.91 38 38 079 -- - -- 2.36 1.9 uD >6
4 CLAY 36.6 1.9 36 36 04 - -- -- 2.21 1.9 uD >6
5 CLaY 33.5 2,15 33 33 129 -- -- -- 2.07 1.5 D >6
6 CLAY 25.3 2,02 25 25 .154 -- - -- 1.56 1.2 uD >6
T CLAY 23.3 1.64 23 23 179 -- - -- 1.43 1.4 uD >6
8 CLaY 22.8 1.28 22 22 .204 -- - -- 1.39 1.7 D »6
9  SILTY CLAY TO CLAY 23.7 9 15 15 231 -- - - 1.44 2.6 uD >6
SANDY CLRY 26.2 91 13 13 .258 -- -- - 1.6 2.8 02 6

6SANDY CLaY 7.4 .81 13 13 .286 -- -- - 1.67 3.3 02 6
¢ CLAYEY FINE SAND 29.1 .8 11 11 .316 403-508  40-42 64 -- -- -- --
13 CLaY 21.5 1.04 21 21 341 -- -- -- 1.29 2 uD b
14 CLAY 17.1 95 17 17 .366 -- -- -- 1.01 1.7 A1 6
15 CLAY 12.5 65 12 12 391 -- -- -- 2 1.9 02 6
16 CLAY 1.1 .65 11 11 .416 -- -- -- .63 1.7 026
17 CLAY 11.6 55 11 11 441 -- -- -- .66 2 0206
18 CLaY 11.3 49 11 11 .466 -- -- -- .64 2.3 0206
19 SILTY CLAY TO CLAY 15.5 520 10 10 .493 -- -- -- 9 2.9 01 6
20 SILTY CLAY T0 CLAY 14,7 5999 521 -- -- -- .84 2.4 01 6
21 CLay 6.8 29 6 6 .545 -- -- -- .35 2.2 0303
22 CLRY 9.3 3409 9 .57 -- -- -- 5 2.6 02003
23 SANDY CLAY 19.1 S99 .598 -- -- -- 1.1 3.7 01 6
24 SANDY CLAY ) 11.3 Jd1 5 5 .625 -- -- -- .62 3.6 02003
25 SILTY CLAY 70 CLAY 9.7 29 6 6 .652 -- -- -- .51 3.2 02003
26 CLAYEY FINE SAND 23.6 S99 .683 <40% 34-36 51 -- -- -- --
27 CLAYEY FINE SAND 15.3 21 6 6 114 <40% 32-34 33 -- -- -- --
28 SANDY CLAY 15 3 T 1 141 -- -- -- .83 4.8 01 6
29 CLAYEY FINE SAND 22 42 8 8 12 <40% 34-36 48 -- -- -- --
30 CLAYEY FINE SAND 1.2 J5 0 12 12 .803 <40% 36-38 68 -- -- -- --




02-P24  CONTINUED ENSAFE

DEPTH  SOIL BEHAVIOR PT LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE (RG/CM2) (KG/CM2) VALUES STRESS ~ DENSITY ANGLE MODULUS  SHEAR ST
31 CLAYEY FINE SAND 75.3 2.08 30 30 .834 508-608  40-42 165 - -- -- --
32 CLAYEY FINE SAND 53.8 1,78 21 21 .864 403-508  38-40 118 -- -- -- --
33 SILTY Y0 CLAYEY F.§S.  148.7 352 49 49 .895 708-808  42-44 327 -- -- - --
34 SILTY PINE SAND 169.3 .19 & 4 926 80%-90%  42-4 mn -- - -- --
35 SILTY FINE SAND 118.9 1.9 29 29 .957 603-70%8  40-42 261 -- -- -- --
36 FINE SAND 144.9 1.43 28 28 99 703-808  42-44 318 -- -- -- --

¥ N'=POINT STRESS#*(.2+.04*FRICTION RATIO)

¥ NORMALLY CONSOLIDATED SANDS

L FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

LAl FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 TO 6 TIMES BIGHER
#t¢+  NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSOK AND R. G. CAMPANELLA IN THE HANDBOOK
"GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST'

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECENOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA.
IT 1§ THE POLICY OF IN-SITU TECENOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS.
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SAMPLE DEPTH (FT) 38
BRAOUNDWATER DEPTH (FT) i8




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

500

HYDROCONE

400-

300-

200-

100+

250

2004

1504

100-

50 -

HYDROSTATIC PRESSURE

- 50

o

~

v
<
-t

v L] L L]

-« 1] in o o
() o [o4] < <
ELAPSED TIME (MIN)

L]
o
in

m
o

o
~

LOG6 (VOLUME OF WATER)

TEST
CONDUCTIVITY, (K) = 0 FEET PER DAY
9,.87%10~ 7 CM/SEC
.
TF;’_________
/
° » 3 & 8 8 ¥ % 8 3 R
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... 02H2438
TEST DATE
10: 23: 14 12-02-1995

SAMPLE DEPTH (FT) 37
GRAOQUNDWATER DEPTH (FT) 8




VOLUME OF WATER

ARGON BGAS PRESSURE

(cc’s)

(FEET OF WATER)

500

400

300-

2004

4004

HYDROCONE TEST

CONDUCTIVITY, (K) = 0 FEET PER DAY

1.92%10—- 6 CM/SEC

LOG (VOLUME OF WATER)

250

2004

150+

100+

850 -

HYDROSTATIC PRESSURE

- 80

L] L L4 L] T

-t ] in o a
o o m A J A J

ELAPSED TIME (MIN)

¥ L)
[ m o
in ) ~

EEEERERE:
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... O2H2527
TEST DATE
19: 19: 10 12-04-1998

SAMPLE DEPTH (FT) 27
BROUNDWATER DEPTH (FT) 18




VOLUME OF WATER

ARGON GAS PRESSURE

(ccs)

(FEET OF WATER)

1000

HYDROCONE

800

800+

400+

200-

250

2004

450-

100+

50

HYDROSTATIC PRESSURE

- 80

I

-« o o m (]
ELAPSED TIME (MIN)

LOG (VOLUME OF WATER)

TEST

CONDUCTIVITY., (K) =

.66 FEET PER DAY

2.36%10— 4 CM/SEC

/-

To L |

[

—

b

n

)
-

T ﬁ. T ﬁ. T
o o m m <
ELAPSED TIME (MIN)

4.9

ENSAFE MEMPHIS NSA
LOCATION... 02H2540

TEST DATE
12: 47: 38

SAMPLE DEPTH (FT) 40
GROUNDWATER DEPTH (FT)

12-05-1995

13




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

HYDROCONE TEST

500

400

3004

200

100+

CONDUCTIVITY, (K) = 0 FEET PER DAY

1.1%40~ 7 CM/SEC

LOG (VOLUME OF WATER)

250

200+

150

100

50 -

HYDROSTATIC PRESSURE

/

- 50

T T T T L

o o <
o [ 1] - -t -t

ELAPSED TIME (MIN)

o @ o
-t -t ']

o < o @ o
- «t -t «t o
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... O2H2627
TEST DATE
1a:; 35: 47 12-03-1985

SAMPLE DEPTH (FT) 27
BROUNDWATER DEPTH (FT) 18




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

HYDROCONE TEST

500

400-

300-

200

100+

CONDUCTIVITY, (K) = .06 FEET PER DAY
2.26%10— 5 CM/SEC

E——

L0G6 (VOLUME OF WATER)
n

250

200+

150-

400-

50 4

HYDROSTATIC PRESSURE

- S04+—

B B

A J 0 ~ o 3
ELAPSED TIME (MIN)

135

12 1
15

Y ﬁ.* T Ve
o ~ m ]
ELAPSED TIME (MIN)

4.9
0

12

13.6

15

ENSAFE MEMPHIS NSA
LOCATION... 02H2643
TEST DATE

SAMPLE DEPTH (FT) 43
BROUNDWATER DEPTH (FT)

14: 44; 15 12-03-41995

15




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

500

HYDROCONE

400

3004

200

100+

250

2004
150+
100-

850 -

HYDROSTATIC PRESSURE

- 850

17 1

14 L4 T (] W
< -« o In (=] -«
L] in 0 (] - -

ELAPSED TIME (MIN)

1364
153
170

LOG (VOLUME OF WATER)

TEST

CONDUCTIVITY, (K) =

0 FEET PER DAY
B.58B%10— 7 CM/SEC

To =70.3
TF =72.5
1
T T T T - 1] r i ﬁ r
o N ¥ = @ ®m o ~« ®m muw K~
- m n o 4] - -t «t =] -«
ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA

LOCATION... 02H2727
TEST DATE
17: 31: 01 12-03-19895

SAMPLE DEPTH (FT) 27
SROUNDWATER DEPTH (FT) 18




VOLUME OF WATER

ARGON GAS PRESSURE

(cc's)

(FEET OF WATER)

HYDROCONE

500

4004

300+

200-

100+

250

2001

150

1004

50 A

HYDOROSTATIC PRESSURE

~t ] o m m

ELAPSED TIME (MIN)

(VOLUME OF WATER)

1.0G

TEST

CONDUCTIVITY, (K) =

.24 FEET PER DAY
8.84%10—- 5 CM/SEC

m o

= 2

o o m m -
ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA

LOCATION. .. 02H2741
TEST DATE
18: 07: 38 12-04-1985

SAMPLE DEPTH (FT) 41
GROUNDWATER DEPTH (FT) 18




SWMU 9

DPT SCREENING INVESTIGATION RESULTS




FEET

SQUNDING DEPTH,

PIEZOCONE SOUNDING

POINT STHE.BB-'GC POINT STHEaSS-'ﬂC PORE PRESSURE-U A-FACTOR LOCAL FRICTION-F FRICTION RATIO- FR
9 . K.B/U: . qoo 0 KB8/CM 50 0 Ka/cM® 10 X 200 0 K8/CME 10 0 X 10
o '} L L 1 1 1 1 1 . [} J ] '] 1 '] 1 i § 2 i 2 i 1 o [l 1 1 3
. b
. )
o ]
-t * -.
n * ] b
. 4 ]
c?l * 1 "r :
. ]
) 4 g k
L 4
] . -' h ]
5 * ] ]
* b -:
g » i J -‘
L 4
2 ] 3 ]
9,
) ] ] ]
. : E
n 3 d 4
2 ] ] -:
] 3 )
) 4 ] ]
P ) ] ;
~ b 7 b
= : : :

, PUSH INTERRUPTED TO ADD ROD
PORE PRESSURE DECAY DATA MAY BE AVAILABLE

FILE #..... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE
SOUNDING # ,... 08-P09
TEST DATE 12-47-1995 13: 49: 14




IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED. STATES SOILS
JOB NAME ......... ENSAFE

MEMPHIS NSA
MILLINGTON TENNESSEE

FILE NAME......... 09-P0O9
DEPTH  SOIL BEEAVIOR PT LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE (KG/CM2) (KG/CM2) VALUES  EFFECTIVE DENSITY  ANGLE MODULUS  SHEAR
STRESS (%) (DEGREES) (KG/CMZ) STRENGTH
(KG/CH2) (KG/CM2)
§ * ** khh *hkk
1 CLAYEY FINE SAND kKl 95 13 13 .03 603-708  >48 4 - -- -- --
2 CLAYEY FINE SAND 41.9 1,11 16 16 .061 603-708  >48 92 -- - -- --
3 CLAYEY FINE SAND 51.1 .2 20 20 .092 603-708  »>48 112 -- -- -- --
4  SILTY FINE SAND 13.1 .69 18 18 123 70%-808 48 160 -- -- - --
5 CLAYEY FINE SAND 34.8 913 13 .153 50%-60%3 44-46 76 -- -- -- --
6 SILTY T0 CLAYEY F.§. 35 26 11 11 .184 503-608  42-4 mn -- -- -- --
T  SILTY FINE SAND 49 J3 12 12 .215 603-708  44-46 107 -- -- -- --
8  CLAYEY FINE SAND 1.1 1,05 16 16 .246 603-708  42-44 90 -- - -- --
9 CLAY 1.1 1.85 31 31 A -- -- -- 1.9 1.6 u
10 CLAY 22.2 1.63 22 2 .295 -- -- -- 1.34 1.3 u
11 CLaY 17.1 5 11 17 32 -- -- - 1.02 2.2 .01
12 SANDY CLAY 25.17 94 12 12 .348 -- -- - 1.56 2.1 .02
13 SANDY CLAY 28.5 96 14 14 375 -- -- -- 1.713 2.9 02
14 SILTY CLAY TO CLAY 19 J1 12 12 402 -- -- -- 1.13 2.6 0106
15 SILTY CLAY T0 CLAY ~ 10.3 A1 6 6 A3 -- -- -- .58 2.1 02 6
16 SANDY CLAY 12.5 23 6 6 .457 -- -- -- 12 5.2 0206
17 SANDY CLAY 11.5 27 5 5 .484 -- -- -- .65 4.1 02 6
18 SILTY CLAY T0 CLAY 11 A1 1 1 .512 -- - -- .62 2.9 0206
19 SANDY CLAY 5.6 08 2 2 539 -- -- - .28 6.3 0303
20 SENSITIVE FINE GRAIN 6 0 33 .561 -- -- - 3 80.8 0303
21 CLAYEY FINE SAND 13.2 2 5 5 .592 <40% 32-34 29 -- - -- --
22 SANDY CLAY 18.9 42 9 9 .619 -- -- -- 1.1 4.4 016
23 CLAYEY FINE SAND 29.1 J4 11 11 .65 <40% 36-38 64 -- -- -- --
24 SILTY TO CLAYEY F.S. 28 359 9 .681 <40% 36-38 61 - -- - --
25 SILTY TO CLAYEY F.§.  25.5 8 8 8 112 <40% 34-36 56 -- -- -- --
26 SILTY TO CLAYEY F.S.  22.8 Jd 1T 1 142 <40% 34-36 50 -- -- -- --
27 CLAYEY FINE SAND 14.5 ) 5 5 13 <40% 30-32 i -- - - --
28 SILTY TO CLAYEY F.§.  25.2 .08 8 8 .804 <40% 34-36 55 -- - - --
29 SILTY TO CLAYEY F.§. 21 A1 01 .835 <40% 32-34 46 - -- -- --
30 SILTY TO CLAYEY F.S.  37.3 A5 12 12 .865 <40% 36-38 82 -- -- -- --




.9-1’09 CONTINUED ENSAFE

DEPTE  SOIL BEEAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY  COMP.
FEET TYPE (KG/CN2) (KG/CM2) VALUES  STRESS  DENSITY  ANGLE  MODULUS  SHEAR ST

31 SILTY FINE SAND 69.5 .14 17 17 .896 403-503  38-40 152 - -
32 SILTY 10 CLAYEY F.S. 56.4 .84 19 19 927 403-503  38-40 128 - - -
33 CLAYEY FINE SAND 0.8 .76 16 16 958 403 36-38 89 - - -
34 SILTY 70 CLAYEY F.§. 33.9 .47 11 11 .988 40 34-36 4 - - -
35 CLAYEY FINE SAND 3.5 .88 14 14 1019 cdod 34-36 78 -- -
36 SILTY 70 CLAYEY F.S. 50.3 .95 16 16  1.05 403 36-38 110 - - -
37 SILTY 10 CIAYEY F.§. 72.9  1.16 24 24  1.081  403-503  38-40 160 - - -
38 SILTY FINE SAND 848 111 21 21 L.11  508-603  38-40 186 - - -
39 SILTY FINE SAND 7.7 .68 17 17 1142 408-508  38-40 157 -- - e
40 SILTY FINE SAND 733 .3 18 18 1173 403-508  38-40 161 -- - -
41 FINE SAND 155.1 .25 31 31 1206 703-80%5  42-44 M1 -- -
42 FINE SAND 1239 .22 24 24 1239 603-70%  40-42 m - -

H N'=POINT STRESS#(.2+.04*FRICTION RATIO)

* NORMALLY CONSOLIDATED SANDS

L FOR OVERCONSOLIDATED SANDS,SLIGETLY REDUCE ABOVE FRICTION ANGLES

LU FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCE AS 3 T0 6 TIMES HIGHER
t#4t  NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

. THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HANDBOOK

'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST'

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECENOLOGY EAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA.
IT IS THE POLICY OF IN-SITU TECENOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISHED RESEARCE AND LOCAL EXPERIENCE GROWS.

0CR



PIEZOCONE SOUNDING

POINT STRESS-GC POINT STRESS-GC PORE PRESSUAE-U A~FACTOR LOCAL FRICTION-F  FRICTION RATIO- FR

0 Ke/CM® 500 0 Ke/cM2 5 0 Ke/CM% 10 X 200 0 Ke/cM® 10 0 X 10

ol L 1 L 1 : 1 ] 1 1 1 1] ] i 1 1 L 1 i ] y 1 1 ] 1 ] ] ] 1 3
. b ]
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d ‘ ] ]
o 4 b

- * L
) * ] ]
" s 5 z s
w® 3 3 3 3
L . ] ]
ﬂ I‘ - I. -
T : 3 :
ES 1 1 ] 1
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oRn '- 3 : :
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H b ] :
Og : 1 ] :
J ] ] b :
08 ; ; ! 1
-] : 3 ’ :
2 : -‘ 3 3
8 : - -' 3
S : - -I :
o d . 4 J
FILE #..... ENSAFE

» PUSH INTERAUPTED TO ADD ROD
PORE PRESSURE DECAY DATA MAY BE AVAILABLE

MEMPHIS NSA
MILLINGTON TENNESSEE
SOUNDING # .... 09-P14
TEST DATE 411-21-1995 16; 24: 26




IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED STATES SOILS

JOB NAME ......... ENSAFE
MEMPHIS NSA :
MILLINGTON TENNESSEE

FILE NAME......... 09-P14
DEPTE  SOIL BERAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED SENSITIVITY COMP. OCR
FEET TYPE (KG/CH2) (KG/CN2) VALUES  EFFECTIVE DENSITY  ANGLE  MODULUS  SHEAR
STRESS () (DEGREES) (KG/CM2) STRENGTE
(KG/CH2) (KG/CH2)
# * % (113 13331

1 CLAY 6.4 2,37 46 46 .02 -- -- -- 2.89 1.9 0
2 SILTY 10 CLAYEY F.S.  134.8  3.94 44 44 055 »90% »48 296 - - e -
3 SILTY 70 CLAYEY F.S.  128.2  3.79 42 42 .086 »90% »48 282 .- - e -
4  CLAYEY FINE SAKD 67.2 254 26 26 .17 703-803  >48 147 -- - - -
5 CLAY 5.8 248 45 45 142 -- -- -- 2.84 1.8 W
6 CLAY 21 1.61 27 21 167 - -- -- 1.66 1.6 U >
7 SOFT CLAY 8.7 1.04 8 8 .183 -- -- -- 51 ) 6
8  SOFT CLAY 1.4 g1 .199 -- -- -- .05 d w115
9 CLAY 6.7 56 6 L2124 -- -- -- .38 1.3 036
10 SOFT CLAY 2.6 87 2 2 24 .- -- -- A2 3 m 1415

SOFT CLAY 1.3 1.5 1 1 .25 -- - -- 04 d 0 m 1

SOFT CLAY A 139 0 0 AT -- - -- -.02 0 ) «a
13 SOFT CLAY 3.5 135 3 3 .28 -- -- -- A7 20 m 3
14 SOFT CLAY 2.1 .2 2 2 304 -- .- -- .08 d W 1-1.5
15 SOFT CLAY .2 .00 0 0 32 -- -- -- -.04 0 uD «
16 SOFT CLAY 2.2 9 2 2 .336 -- - -- .08 2 m 1

i N'=POINT STRESS#(.2+.04*FRICTION RATIO)

t NORMALLY CONSOLIDATED SANDS

L FOR OVERCONSOLIDATED SANDS,SLIGETLY REDUCE ABOVE FRICTION ANGLES

Ll FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 T0 6 TIMES HIGEER
tkk¢t  NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN TEE EANDBOOK
"GUIDELINES FOR USE AND INTERPERTATION OF TEE ELECTRONIC CONE PENETRATION TEST'

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECENOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA.
IT IS THE POLICY OF IN-SITU TECENOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISEED RESEARCH AND LOCAL EXPERIENCE GROWS.




FEET
25 20 1§

SQUNDING DEPTH,

65 60 58

POINT STRESS-GC
K&8/CM®

POINT STRESS-GC
K8/cM® 50

§ 3 i

10

50 45 40 35 30

70

» PUSH INTERFUPTED TO ADD ROD

PORE PRESSURE DECAY DATA MAY BE AVAILABLE

PIEZOCONE SOUNDING

PORE PRESSURE-U A-FACTOR

LOCAL FRICTION-F FRICTION RATIO- FR

K8/CM® 10 X 200 0 Ke/cu®2 10 0 % 10
J : ]
) ]
4 <
b ]
] ]
i b
] ]
b 3 d
] ] ]
] ] ]
3 i 5
FILE #,..... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE
SOUNDING # .... 09-P14A
TEST DATE 11-27-1995 12: 13: 33




IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED STATES SOILS

JOB NAME ..... «... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE

FILE NAME......... 09-P14A
DEPTH  SOIL BEHAVIOR PT IF N N' VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED SENSITIVITY COMP. OCR
FEET TYPE (KG/CM2) (KG/CH2) VALUES  EFFECTIVE DENSITY  ANGLE NODULUS  SHEAR
‘ STRESS (%) (DEGREES) (KG/CM2) STRENGTH
(KG/CH2) (KG/CH2)
# * *% *k% *kkd
1 CLAYEY FINE SAND 66.7 2.15 26 26 .03 703-803 . »>48 146 -- -- -- --
2 SILTY 70 CLAYEY F.§. 1143  3.04 38 38 .061 >90% »48 251 -- -- -- --
3 CLAYEY FINE SAND 121.5 3,73 48 48 .092 »90% »48 267 -- -- -- --
4  CLAYEY FINE SAND 90 274 36 36 .123 708-808 48 198 -- -- -- --
5 CLAYEY FINE SAND 55.4 1.91 22 22 .153 603-70%8  46-48 121 -- -- -- --
6 SANDY CLAY 47.1 1.66 23 23 .181 -- -- -- 2.92 2.8 01 6
7 CLAY 24.9 1,38 24 .206 -- -- -- 1.53 1.7 0D »6
8 CLAY 12 .21 12 12 .23 -- -- - 12 .9 02 6
9 SOFT CLAY 6.5 1.26 6 6 .47 -- -- -- J7 .5 uD 6
10 SOFT CLAY 8 1,36 8 8 .263 -- -- -- .46 5 uD 6
SOFT CLAY ‘ 12.2 1.4 12 12 219 -- -- -- .12 .8 i) 6
CLAY 14.8 1.59 14 14 .304 -- -- -- .88 .9 A1 6
13 SOFT CLAY 14.4 1.1 14 14 .32 -- -- -- .85 .8 D 6
14 CLaY 14.1 1,39 14 14 .345 -- -- -- .83 1 A1 6
15 CLAY 13.9 1.26 13 13 37 -- -- -- .81 1 016
16 CLAY 13.3 1.11 13 13 .395 - -- -- 7 1.1 A1 6
17 SOFT CLAY 9.6 1.06 9 9 411 -- -- -- .54 .9 i) 6
18 SOFT CLAY 9.4 .1 9 9 427 -- -- -- .52 .8 uD 6
19 SOFT CLAY 3.1 99 3 3 443 -- -- -- 12 3 i) 1-1.5
20 SOFT CLAY 1.4 .03 1 1 .459 -- -- -- .02 . uD d
21 SOFT CLAY 2.3 .16 2 2 YL -- -- -- 07 .2 D 1
22 SOFT CLAY 1.9 .01 1 1 .491 -- -- -- .04 1 )] 9
23 SOFT CLAY 3.1 1 3 3 .507 -- -- -- A1 3 D 1
24 SOFT CLAY 5.8 1.08 5 5 .524 -- -- -- .28 .5 i)} 3
25 CLAY 10.5 910 10 10 .548 -- -- -- .57 1.1 026
26 CLAY 12 87 12 12 573 -- -- -- .66 1.3 026
27 CLAY 11 JT11 1 .598 -- -- -- .59 1.4 02 3
28 SOFT CLAY 1.3 J6T 7 .614 -- -- -- .36 .9 uD 3
29 SOFT CLAY 4.9 44 .63 -- -- -- 2 .6 D 1-1.
30 SOFT CLAY 6.1 J o6 6 .647 -- -- -- .28 .8 i)} 1-1.

ot o



09-p14A  CONTINUED ENSAFE .

DEPTE  SOIL BEHAVIOR Pr LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE (KG/CM2) (KG/CM2) VALUES STRESS ~ DENSITY ~ ANGLE MODULUS  SHEAR ST

31 SOFT CLAY 2.7 65 2 2 .663 -- - -- .06 4 uD <1
32 SOFT CLAY 3.2 .65 3 3 .679 -- -- -- .09 5 D 1

33 SOFT CLAY 3 62 3 3 .695 -- -- -- .08 4 )] 1

34 SOFT CLAY 4.8 J3 404 J11 -- -- -- 19 .b )] 1-1.5
35 SOFT CLAY 1.9 93 1 7 27 -- -- -- .38 .8 )] 3

36 CLAY 10.6 98 10 10 .752 -- -- -- .54 1 Q23

37 CLAY 11.1 1.2 11 1 N -- -- -- 57 1 02003

38 CLay 16.1 1.4 16 16 .802 -- -- -- .88 1.1 A1 6

39 CLay 26.9 1.718 26 26 .827 -- -- -- 1.55 1.5 )] 6

40 SILTY CLAY TO CLAY 46 1.87 30 30 .854 -- -- -- 2.74 2.4 )] 6

41 CLAYEY FINE SAND 61.5 1.66 24 24 .885 403-508  38-40 135 -- -- -- --
42 CLAYEY FINE SAND 68.1 1.93 271 27 916 403-50%8  38-40 149 -- - - --
43 CLAYEY FINE SAND 63 1.95 25 25 .946 403-50%8  38-40 138 - -- -- --
44 CLAYEY FINE SAND 66.4 1.62 26 26 977 40%-508  38-40 146 -- -- -- --
45 SILTY TO CLAYEY F.S.  127.3 .21 42 42 1.008 603-708  42-44 280 -- -- -- --
46 SILTY FINE SAND 189.1 2.97 41 47 1.039 80%-908  42-44 416 -- -- -- --

H N'=POINT STRESS#(.2+.04*FRICTION RATIO)

* NORMALLY CONSOLIDATED SAKDS :

L FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

thk FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 TO 6 TIMES HIGHER
*++% KK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HAKDBOOK
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST'

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COXPUTING THE ABOVE DATA.
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS.




PIEZOCONE SOUNDING

POINT STRESS—~QGC POINT STﬁEBB"ﬂc PUHE PRESSURE-U A~-FACTOR LOCAL FRICTION--F FRAICTION RATIO-~ FR
0 Ke/cME 500 0 KB/BM Ke/cM2 1 0 £ 200 0 Ka/cM® 10 0 £ 10

1 2 1 L 3 p [ ] i ] L — (1 1 L 1] i - 1 1 1 . 3 < ]
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FEET
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PPy

SOUNDING DEPTH,
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PO S
A
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2
FéLEH:. ¥ ENSAFE
MEMPHIS NSA
» PUSH INTERRUPTED TO ADD ROD MILLINGTON TENNESSEE
* PORE PRESSURE MBAY DATA MAY BE AVAILABLE SOUNDING # .,.. 09-P47
TEST DATE 42-17-41995 089; 18: 17




IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED STATES SOILS

JOB NAME ......... ENSAFE .
MEMPHIS NSA .
MILLINGTON TENNESSEE

FILE NAME......... 09-P17
DEPTH  SOIL BEHAVIOR PT LF N X' VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE - (KG/CM2) (KG/CMZ) VALUES  EFFECTIVE DENSITY  ANGLE MODULUS  SHEAR
STRESS (%) (DEGREES) (KG/CMZ) STRENGTH
(KG/CH2Z) (KG/CH2)
4 * * tht *hbk
1  SANDY CLAY 47.5 .72 23 23 Q027 -- -- -- 2.96 2.7 01 6
2 CLAY 27 .31 21 77 .052 -- -- -- 1.68 2 uD >6
3 SILTY TO CLAYEY F.§.  73.4 .15 24 24 .083 708-808 48 161 -- -- - --
4 SILTY T0 CLAYEY F.§.  83.9 1.28 27 27 113 708-808  »48 184 -- -- -- --
5  CLAYEY FINE SAND 56.3 2.4 22 22 144 60%-70%  46-48 123 -- -- -- --
6 CLAY 13.6 98 13 13 .169 -- -- -- .82 1.3 01
T CLAY ' 12.2 95 12 12 194 -- -- -- 13 1.2 .02
8 CLay 11.6 82 11 11 .219 -- -- -- .69 1.4 .02
9 CLAY 10.1 J20 10 10 244 -- -- -- .59 1.4 .02
10 CLAY 10.6 53 10 10 .269 -- -- o .62 1.9 02
11 CLay 10.5 .58 10 10 .293 -- -- -- .61 1.8 .02
12 SILTY CLAY TO CLAY 20.9 82 1313 321 -- -- -- 1.26 2.5 )]
13 CLAYEY FINE SAND 36.5 1,13 14 14 .352 50%-60%  40-42 80 -- ‘ -- --
14 CLAYEY FINE SAND 32.5 82 13 13 .382 40%-508  40-42 1 -- -- - --
15 CLAYEY FINE SAKD 34.9 99 13 13 A13 403-508  40-42 16 -- -- -- --
16 SILTY TO CLAYEY F.S.  48.9 .82 16 16 444 50%-608  40-42 107 -- -- -- --
17 CLAYEY FINE SAND 27.8 S8 111 AT75 <40% 38-40 61 -- -- -- --
18 SANDY CLAY 20.3 J1 10 10 .502 -- -- -- 1.2 2.8 026
19 SILTY TO CLAYEY F.§.  54.9 .84 18 18 .533 50%-60%  40-42 120 -- - - --
20 SILTY TO CLAYEY F.§.  37.1 A1 12 12 .564 <40% 38-40 81 -- -- -- --
21 CLAYEY FINE SAND 17.1 29 6 6 594 <40% 34-36 37 -- -- -- --
22 CLAYEY FINE SAND 21 42 8 8 .625 <40% 34-36 46 -- -- -- --
23 SANDY CLAY 11.3 25 5 5 .652 -- -- -- .62 4.4 02003
24 CLAY 10.1 41 10 10 677 -- -- -- .54 2.4 0203
25 SANDY CLAY ) 20.2 .63 10 10 705 -- -- -- 1.17 3.1 026
26 CLAY ) 9.3 41 9 9 .13 -- -- - .48 2.2 0203
27 SILTY CLAY TO CLAY 9.8 31 6 6 157 -- -- -- .51 3.1 Q23
28 SANDY CLAY 13.7 33 6 6 .784 -- -- - 715 4 0203
29 SANDY CLAY 15.7 38 1 7 .812 -- -- -- .87 4.1 0106
30 SANDY CLAY 16.3 32 8 8 .839 -- -- -- 9 4.9 016




.)9-!’17 CONTINUED ENSAFE

DEPTH  SOIL BEHAVIOR Pr LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE (KG/CM2) (KG/CM2) VALUES STRESS  DENSITY ANGLE MODULUS  SHEAR ST

31 CLAYEY FINE SAND 3.1 S5 1313 .87 <40% 36-38 15 -- - -- --
32 SILTY T0 CLAYEY F.§. 65 J5 21 21 901 40%-508  38-40 143 -- - -- --
33 SILTY TO CLAYEY F.§5.  64.9 97 21 2 91 40%-508  38-40 142 -- -- -- --
34 SILTY FINE SAND 86 1.09 21 2 .962 503-60%  40-42 189 -- -- -- --
35 FINE SAND 105.7 9 21 2 .995 608-708  40-42 232 -- - -- --
36 FINE SAKD 91 27 18 18 1.028 503-60%  40-42 200 -- -- -- --
37 FINE SAND 11.5 Jd5 15 15 1.062 40%-508  38-40 170 -- -- -- --
38 FINE SAND 90.4 .28 18 18 1.095 503-60%8  40-42 198 -- -- -- --
39 FINE SAND 145.3 4 29 29 1.128 70%-80%  42-44 319 - -- -- -
40 FINE SAND 199.2 1.47 39 39 1.161 803-908  42-44 438 -- -- -- --
41 FINE SAND 207.1 1.5 41 41 1.195 80%-908  42-44 455 - -- - --
42 FINE SAND 118.3 48 23 13 1.228 603-708  40-42 260 -- -- -- --

43 DENSE OR CEMENTED §.  220.1 J3 36 36 1.264 80%-908  42-44 484 -- -- -- --
44 DENSE OR CEMENTED §.  262.9 g6 43 43 1.301 >90% 44-46 578 -- -- -- --

H N'=POINT STRESS*(.2+.04*FRICTION RATIO)
* NORMALLY CONSOLIDATED SAKDS
+* FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

.-‘** FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 T0 6 TIMES HIGHER
#+¢t  NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HAKDBOOK
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST'

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA.
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS.
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DEPTE

FEET

0

13
14
15
16
17
18
19
20
21
2
23
24
25
26
27
28
29
30

JOB NAME

IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED STATES SOILS

FILE NAME.....

SOIL BEHAVIOR
TYPE

SILTY TO CLAYEY F.S.
SILTY TO CLAYEY F.S.
SILTY TO CLAYEY F.S.
SILTY TO CLAYEY F.S.
SILTY T0 CLAYEY F.S.
CLAYEY FINE SAND
SILTY TO CLAYEY F.S.
SILTY TO CLAYEY F.S.
CLAYEY FINE SAND
CLAYEY FINE SAND
CLAYEY FINE SAND
CLAYEY FINE SAND
CLAYEY FINE SAND
SILTY TO CLAYEY F.S.
CLAYEY. FINE SAND
SANDY CLAY

SANDY CLAY
SENSITIVE FINE GRAIN
CLAYEY FINE SAND
SILTY T0 CLAYEY F.S.
CLAYEY FINE SAND
CLAYEY FINE SAND
CLAYEY FINE SAND
SILTY TO CLAYEY F.S.
SILTY TO CLAYEY F.S.
SILTY TO CLAYEY R.S.
CLAYEY FINE SAND
SILTY 70 CLAYEY F.S.
SILTY TO CLAYEY F.S.
SILTY 10 CLAYEY F.S.

PT

(KG/CM2) (KG/CMZ) VALUES

56.1
54.8
69

2.7
13.5
56.7
65.9
41.2
33.5
24.6
1.7
27

32.8
30

18.2

-3
.
w b T

o PO PO PO D b PO = PO PO = g O
.

e OO0 OO o OO 00 OO0 M b O
. . - . . - Y . . -
B QT = T ) B T s ) L B D

LF

.89
.88
1.23
.98
1.17
1.28
1.28
93
.64
W34

.61
54

A2
09

04
.26
15
.26
A7
.59

Al
01
04
07
.09
.21

09-P21

N N'  VERTICAL RELATIVE
EFFECTIVE DENSITY
STRESS (%)
(KG/CH2)

‘ *
1818 .03 703-80%
18 18 .061 70$-80%
23 23 .09 70$-80%
TR TR TE 70$-80
MU 15 703-808
2 12 184 603-70%
1.8 70$-80
15 15 .46 603-70%.
1313 .20 503-60$
9 9 .30 403-508
B8 .33 A0
010 .369 403-50%
1313 .39 403-50%
010 .4 403-504
T 7 .46 <403
303 488 -
303 5l -
303 5% -

6 6 568 <408
T 1 .59 <403
B 8 .63 <403
A BT A0
111 .69 403
1313 . 40
1010 .53 <408
T 7 .84 40
5 5 .815 <403
9 9 L85 A0
9 9 .87 <408
11907 A0

ENSAFE
MEMPHIS NSA

MILLINGTON TENNESSEE

FRICTION
ANGLE
(DEGREES)

%

YOUNGS
MODULUS
(KG/CH2)

L1

123
120
151
159
161
124
144
103
13
54
47
59
1

UNDRAINED
SHEAR
STRENGTH

(KG/CH2)
Fhit

SENSITIVITY

COMP.

OCR



09-p21  CONTINUED ENSAFE

DEPTH  SOIL BEHAVIOR P LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE (KG/CM2) (KG/CMZ) VALUES STRESS  DENSITY ANGLE MODULUS  SHEAR ST
31 SILTY FINE SAND 59.2 53 14 |4 .938 403-508  38-40 130 -- -- -- --
32 SILTY FINE SAND 17.8 61 19 19 .968 50%-608  40-42 m - -- -- --
33 SILTY T0 CLAYEY F.§.  38.6 21 12 12 .999 <40% 36-38 84 -- -- -- --
34 SILTY FINE SAND 57 42 14 14 1.03 <40% 38-40 125 - -- -- --
35 FINE SAND 121.9 99 4 M 1.063 603-708  40-42 268 -- -- -- -
36 FINE SAND 156 .28 31 3 1.096 70%-808  42-44 343 .- -- - -
37 FINE SAND 226.6 1.49 45 45 1.13 80%-908  44-46 498 -- -- -- --
38 FINE SAND 190.4 1.86 38 38 1.163 80%-908  42-44 418 -- -- -- --
39 FINE SAND 211.5 1.4 42 4 1.196 80%-908  42-4 465 -- -- -- --
40 FINE SAND 217.4 1.79 43 43 1.229 803-90%  42-44 478 -- -- -- --
41 FINE SAND 201.6 1.56¢ 40 40 1.262 80%-908  42-44 443 -- .- -- --
42 FINE SAND 225.4 1.39 45 45 1.296 803-903  42-44 495 -- -- -- -
43 FINE SAND 177.5 1.1 35 3 1.329 703-80%  42-44 390 -- ~ -- -- --
44 FINE SAND 204.3 1.55 40 40 1.362  T03-80%8  42-44 449 -- -- -- --
45 FINE SAND 111.7 .88 22 22 1.3%5 50%-608  40-42 245 -- -- -- -

§ N'=POINT STRESS*(.2+.04*FRICTION RATIO)

* NORMALLY CONSOLIDATED SANDS

L FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

b FOR OVERCONSOLIDATED SAKDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 T0 6 TIMES HIGHER
4t NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HANDBOOK
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST'

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA.
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS.
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PIEZOCONE SOUNDING
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IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED STATES SOILS .

JOB NAME ......... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE

FILE NAME......... 14-P0O5
DEPTH  SOIL BEHAVIOR PT LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE (KG/CM2) (KG/CMZ) VALUES  EFFECTIVE DENSITY  ANGLE MODULUS  SHEAR
STRESS (%) (DEGREES) (KG/CM2) STRENGTH
(KG/CH2) (KG/CH2)
§ * % % Tk
1 SILTY FINE SAND 175.2 .9 43 43 03 >90% >48 385 -- - - --
2 DENSE OR CEMENTED §. 246 1,23 41 4 067 >90% 48 541 - -- -- -
3 SILTY FINE SAND 96.1 1,36 24 24 098 80%-90% 48 211 -- -- - --
4  CLAYEY FINE SAND 70.2 1.8 28 28 .128 708-80% 48 154 -- -- -- --
5  CLAYEY FINE SAND 57.1 1,35 22 22 .159 60%-705  46-48 125 -- -- -- -
6  CLAYEY FINE SAND 44.4 1.07 17 17 19 60%-70%  44-46 97 - - - --
7 CLAYEY FINE SAND 4.2 9 17 17 221 60%-708  42-44 97 -- -- -- --
8  CLAYEY FINE SAND 38.5 .68 15 15 .251 50%-608  42-44 84 -- -- -- --
9  SILTY 70 CLAYEY F.5. 36 A9 12 12 .282 50%-60%  42-44 19 -- -- - --
SILTY T0 CLAYEY F.5.  39.1 .56 13 13 13 50%-60%  40-42 86 - - -- --
‘CLAYEY FINE SAND 36.7 J714 i 344 50%-60%  40-42 80 -- -- -- --
‘ SILTY TO CLAYEY F.§.  45.9 92 15 15 .375 50%-60%  40-42 100 -- -- -- --
13 CLAYEY FINE SAND 55.9 1.2 22 22 405 60%-70%  42-44 122 -- - -- --
14 SILTY TO CLAYEY F.§. 77 1.9 25 25 .436 70%-80%  42-44 169 - -- -- --
15 SILTY TO CLAYEY F.§5.  67.8 .41 22 22 467 60%-70%  42-44 149 -- - -- --
16 SILTY TO CLAYEY F.§.  50.4 J9 16 16 498 50%-60%  40-42 110 - -- -- --
17 SILTY T0 CLAYEY F.S. 46 .62 15 15 .528 40%-508  40-42 101 -- -- -- -
18 SILTY TO CLAYEY F.5.  44.6 A7 14 U4 .559 40%-50%  38-40 98 -- - -- --
19 SILTY T0 CLAYEY F.5.  42.9 J3 14 14 .59 40%-50%  38-40 94 -- o-- -- --

20 SILTY 70 CLAYEY F.S.  42.4 .47 14 14 .62l 403-505  38-40 93 - -
21 SILTY 70 CLAYEY F.S. 446 .49 14 14 651 403-503 3840 98 -- e e

22 SILTY 70 CLAYEY F.§. 35 A 1111 682 408 36-38 77 -- -
23 SILTY 10 CLAYEY F.§. 449 .72 14 14 .13 405-505  38-40 98 -- -
24 SILTY 70 CLAYEY F.S. 321 .31 10 10 .74 403 36-38 70 -- .
25 CLAYEY FINE SAND M4 89 1711 LI75 403 38-40 97 -- T —.
26 CLAYEY FINE SAND 1.2 .69 12 12 .805 403 36-38 68 -- S
27 CLAYEY FINE SAND W1 91 13 13 .83 403 36-38 5 -- .
28 SILTY FINE SAND 11 0 7T 7T 867 403 34-36 68 -- - - e
29 SILTY FINE SAND 5.9 0 12 12 .898 <403 38-40 114 -- .
30 SILTY 70 CLAYEY F.S.  148.4  3.21 49 49 928 705-808  42-44 326 -- -,




14-P05  CONTINUED ENSAFE

DEPTH  SOIL BEHAVIOR PT LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE (KG/CM2) (KG/CHZ) VALUES STRESS ~ DENSITY ANGLE MODULUS  SHEAR ST
31 SILTY TO CLAYEY F.S. 107 .12 3 3 .959 60%-703  40-42 235 - -- - --
32 SILTY FINE SAND 92 .01 23 23 99 50%-60%  40-42 202 -- - -- -
33 SILTY TO CLAYEY F.5.  82.8 11221 27 1.021 50%-608  40-42 182 -- -- -- --
34 SILTY FINE SAND 87.6 92 2 A 1.051 508-60%  40-42 192 - - - --
35 SILTY FINE SAND 85.7 82 21 21 1.082 50%-608  38-40 188 -- -- -- --
36 SILTY FINE SAND 88.4 96 22 2 1.113 50%-608  38-40 194 -- -- -- --
37 SILTY FINE SAND 99.2 99 4 U 1,144 50%-60%  40-42 218 - -- -- --
38 FINE SAND 130.6 1.05 26 26 1.17m 603-708  40-42 287 - -- -- --
39 TFINE SAND 144.5 1.04 28 28 1.2 603-708  40-42 17 -- -- -- --
40 SILTY FINE SAND 13.4 57 18 18 1.241 40%-508  38-40 161 - -- -- --

H N'=POINT STRESS*(.2+.04*FRICTION RATIO)

* NORMALLY CONSOLIDATED SANDS

L FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES
*it FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH A5 3 TO 6 TIMES HIGHER
#¥%%  NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

THE ABOVE DATA WAS CONPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. 6. CAMPANELLA IN THE HANDBOOK
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST'

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA.
IT IS THE POLICY OF IN-SITU TECENOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS.




PIEZOCONE SOUNDING

POINT STRESS~GC POINT STRESS-GC PORE PRESSURE-U A~FACTOR LOCAL FRICTION-~F FRICTION RATIO- FR
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MEMPHIS NGA o oATE
« PUSH INTERRUPTED TO ADD ROD MILLINGTON TENNESSEE
PORE PRESSURE DECAY DATA MAY BE AVAILABLE SOUNDING ¢ .... 14~P0B
TEST DATE 11-07-1995 47: 29: 26




IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED STATES SOILS

JOB NAME ......... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE

FILE NAME......... 14-P06
DEPTH  SOIL BEHAVIOR PT - LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE (KG/CM2) (KG/CM2) VALUES  EFFECTIVE DENSITY  ANGLE MODULUS  SHEAR
STRESS (%) (DEGREES) (KG/CM2) STRENGTH
(KG/CM2) (KG/CH2)
$ * £ Kbk ¥hkd
1 CLAYEY FINE SAND 63.7 2,28 25 25 .03 703-803  >48 140 -- -- -- --
2 CLAYEY FINE SAND 112 346 44 4 061 >90% >48 246 -- -- -- --
3 CLAYEY FINE SAND 89.8 2,68 35 35 .092 803-908 48 197 -- -- - --
4 SILTY TO CLAYEY F.5.  89.4 2,02 29 29 .123 703-803  >48 196 -- -- -- --
5 SILTY TO CLAYEY F.§. 78 1.97 26 26 .153 703-80%  46-48 m - -- -- --
6 SILTY T0 CLAYEY F.5.  75.6 1.81 25 25 .184 70%-80%  46-48 166 - -- -- --
7 SILTY T0 CLAYEY F.5.  81.7 1.96 27 27 215 703-80%  46-48 179 -- -- -- --
8  CLAYEY FINE SAND 15.8 21230 30 .246 70%-808  44-46 166 -- -- -- --
9 CLAYEY FINE SAND 68.3 2.06 27 27 .276 708-80%8  44-46 150 -- -- -- -
10 CLAYEY FINE SAND b1 1.84 24 24 307 60%-708  42-44 134 -- -- --
11 CLay k| .71 31 3 332 -- -- -= 1.89 1.8 D
12 SAENDY CLAY 40.3 1.49 20 20 .359 -- -- - .47 2.6 01
13 CLAYEY FINE SAND 69.3 1.88 27 27 39 60%-70%  42-44 152 -- -- -- --
14 CLAYEY FINE SAND 53.8 .71g 21 2 421 60%-708  42-44 118 -- -- -- --
15 SILTY CLAY T0 CLAY 38.4 1.62 25 25 .448 -- -- -- 2.34 2.3 0 >6
16 CLAYEY FINE SAND 44.6 1.2 11 17 A79 50%-60%  40-42 98 -- -- -- --
17 CLAYEY FINE SAND 40.8 1.2 16 16 .51 40%-508  38-40 89 -- -- -- --
18 CLAYEY FINE SAND 49.3 1.57 19 19 541 40%-508  40-42 108 -- -- - --
19 CLAYEY FINE SAND 50.3 1.3 20 20 .51 403-508  40-42 110 -- - -- --
20 CLRYEY FINE SAND 46.5 1,25 18 18 .602 403-508  38-40 102 -- -- -- --
21 CLAYEY FINE SAND 44.8 1.28 17 17 633 40%-50%  38-40 98 - -- -- --
22 CLAYEY FINE SAND 43.8 1,19 17 17 .664 40%-508  38-40 96 - -- -- --
23 SANDY CLAY 28.2 9 14 14 .691 -- -- -- 1.67 2.9 02 6
24 SANDY CLAY 30.3 99 15 15 118 -- -- -- 1.8 3 d16
25 SILTY CLAY TO CLAY 36.8 1.53 24 M 746 -- - -- 2.2 2.4 0 b
26 SANDY CLAY 43.5 .53 21 2 73 -- -- -- 2.62 2.8 01 6
27 CLAYEY FINE SAND 61.1 1.719 24 24 .804 40%-508  38-40 134 -- -- - --
28 CLAYEY FINE SAND 66.5 1.84 26 26 .835 403-508  38-40 146 -- -- -- --
29 CLAYEY FINE SAND 4.8 .19 29 29 .865 50%-608  40-42 164 -- -- -- --
30 DENSE CLAYEY F. §S. 281.6 8.01 140

140 .899 »90% 44-46 619 -- - - -




.14-P06 CONTINUED ENSAFE

DEPTH  SOIL BEHAVIOR PT LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR

FEET TYPE (KG/CM2) (KG/CM2) VALUES STRESS ~ DENSITY ANGLE MODULUS  SHEAR ST
31 SILTY TO CLAYEY F.§ 218.4 526 72 T2 .929 »90% 44-46 480 -- -- -- --
32 SILTY TO CLAYEY F.S.  127.3 2.56 42 42 .96 603-705  42-44 280 -- -- -- --
33 SILTY TO CLAYEY F.§.  170.6 3.54 56 56 991 103-80%  42-44 375 -- -- -- --
34 SILTY TO CLAYEY F.§ 136.6 3.05 45 45 1,022 703-80%  42-44 300 -- -- - --
35 SILTY TO CLAYEY F.S.  107.8 2,25 35 35 1.052 603-70%  40-42 237 -- - -- --
36 CLAYEY FINE SAND 86.1 2.56 34 34 1.083 503-603  38-40 189 -- -- -- --
37 CLAYEY FINE SAND 102.2 2.88 40 40 1.114 503-60%  40-42 224 -- - -- --
38 SILTY TO CLAYEY F.§.  148.4 .41 49 49 1.145 T0%-80%  42-44 326 -- -- - --

§ N'=POINT STRESS*({.2+.04*FRICTION RATIO)

* NORMALLY CONSOLIDATED SANDS

% FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

Fik FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 TO 6 TIMES HIGHER
*#%%  NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

THE ABOVE DATA WAS COMPUTED POLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HANDBOOK
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST'

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA.
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS.
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C- SERVICES, nc.

Measurement of Hydraulic Conductivity
Client: EnSafe/Allen & Hoshall
Date of Report: 02/29/96 Project No.: E-3-157
Client’s Project No.: 0106090000
Sample I.D.: 009S01DA18
Soil Description: Tan & Light Gray Silty Clay

Test Media: City of Memphis Water

Wet Density (Lbs/ft’) 122.1 120.5
Dry Density (Lbs/ft?) 91.3 91.0
Moisture (% Dry Wt) 33.8 32.4
Porosity (n) .43 .44
Degree of Saturation (%) 1.0 1.0

Specific Gravity (ASTM D-854) 2.59 ——

Permeability

Temperature Correction, R, = 1.043

K, = 9.0 X 107 cm/sec
K, = 8.5X 107 cm/sec
Ky = 9.4 X 107 cm/sec
K, = 9.9 X 107 cm/sec

Coefficient of Permeability, K,y = 9.6 X 1077 cm/sec

Tested in accordance with ASTM D-5084-90.

Lab No. P-96-011 Reviewed By: @m@@ W?M
—

David D. McCray

6756 BuckiLes Cove MemPHIS, TN 38133 201-385-1199 FAX 901-386-661 4
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SWMU 14

SOIL BORING/MONITORING WELL LOGS
AND
GEOTECHNICAL LABORATORY RESULTS



EnSafe/Allen & Hoshall Monitoring Well 014GOILS
Project: NGA Memphis Locatior: Miington, TN SwMU #14_(S=140/7th Ave. Oitch)
Project No: 010608420 , Surface Elevation: 267.37 feet ms!

Started at 1030 on 1-26-96 , TOC Elevation: 2697 feet ms!

Completed at 245 on -29-96 Depth to Groundwater: 679 feet Measured: 4/8/96
Driing Method: Rotasanic — 4" inner core barrel/6” 00 casing Groundwater Elevation: 26238 feet msi

Driing Company: Allance Environmenta, Inc. Total Depth: 2059 feet

Geologst: 0. Ladd . Parks Wel Screen: 10.34 to 20.34 feet

WELL DIAGRAM

nl

GEOLOGIC DESCRIPTION

ELEV. (tt-msl)

&
i
L
GRAPHIC LOG
|t— 0.01 slot, PVC screen ~+~ 2* 1D, Sch. 40 PYC Casing —-—>{

X RECOVERY
& I:%P SOIL CLASS

DEPTH
INFEET
LITHOLOGIC
SAMPLE
AMALYTICAL
S84LE
SAMPLE NO.
FID (ppm)

| [0-1) Soil and gravel. Lomna

—

-~ {1=3.5") Silt and clay {see descriptions below).
\ {=2') Clayey silt. Dark vellowish~brown o f L ra3.0

dusky-yellowish—=brown in in color.

=)
=
=
=]

{2-3.5"} Silty clay. Dark yeilowish=brown 1o
dusky yellowish=brown in in color.

- . ) A - -280.4
{3.5-7') Clay, silty, pale yeliowish=brown,
motiled with light olive gray~-colored material /-

entonite seal

Collected Shelby Tube from 7 to 10°. No sample

\ tor description. 2574

i k"‘\‘i'ﬂ

le—— 10720 sana ~————+~LJ e

{10-18"} Clay and st (see descriptions below).

L {10-15.5"} Ciay, silty, moderate yellowish=brown
in color, mottied with fight olive gray-colored
siit. Iron-staining and iron-manganese nodules
present near 15",

D\

2514

{15.5-18") Clayey siit, moderate yellowish~brown
in color mottled with light olive gray to

ﬁ ML greenish-gray. Iron—-manganese nodules and

iron staining present.

" PYC end cap
Tiiaid

Ean]
o
| -
[t

\ {16~20.5") Clayey siit, greenish-gray mottied J—%SB

with moderate yellowish-brown material near 18",
Iron staining increases with depth.

Soil boring terminated at approximately 20.5,
Note: No samples were collected for lithologic
25 description. These descriplions were

1 transferred from the log of adjacent monitoring
well O14GOILF,

30+

35+

40+

Page I of |



EnSafe/Allen & Hoshall

Monitoring Well 014GOILF

Project: NSA Menphis

Location: Miington, TN SWMU #14_(S-140/7th Ave. Ditch)

Project No: 0106-08420

Surface Elevation: 267.24 feet msl

Started at 1320 on -26-56

TOC Elevation: 2681 feet msl

Completed at 530 on F25-86

Depth to Groundwater: 7.46 fest Measued: 4/8/96

Oriing Method: Rotasaric ~ 4" imner core barrel/6” 0D casing

Groudwater Elevation: 26165 feet msl

Driing Company. Allance Envionmental Inc.

Total Depthy &/ feet

Geologst: O Ladd W. Parks

Wel Screerc 37 to 47 fest

DEPTH

groul

entonite seal

d»{hwtb

=
2

P -

218 |g|E|=|2|9 ¥
) 4] = = I = . .
s witw y| g E % g GECLOGIC DESCRIPTION = WELL DIAGRAM
z :u% g g 3|%|g|&|B 7 g -
I i #| =
86 | g{? | (0=1) Soil and gravel. _Loemo
1 ML {1-3.5") Siit and clay {see descriplions Delow).
1 v 100 | B® | (1-2') Clayey siit. Dark yellowish-brown to 1oma7
1 %’ dusky yellowish-brown in color. '
5+ 5 7 / CL {2-3.5"} Siity clay. Dark yellowish-brown to
] dusky yellowish=brown in color,
s 7 y Yy ! Lops
{3.5-7"} Clay, silty, pale yellowish-brown,
] 2 | g3l _ mottied with light olive gray-colored material,
4 3 -
No descriptioh available; collected a Sheiby tabe |,
10" _ 5 e 4 TT T ] - [T i '25?2
| 86 \ sample from 7' o 10" for geotechnical analysis. /-
] {10-18') Ciay and siit (see descriptions below).
. 3|18 Bf cL {10-15.5") Ciay, silty, moderate yeliowish~brown
. in color, mottied with Hght olive gray-colored
15 BG silt. Iron-staining and iron—-manganese nodules _Ef
_ » 7 present near 15", oo | &
) 85 {15.5-18") Clayey siit, moderate yeliowish—-brown g
| in color mottled with light olive gray to g
) B greenish—gray. Iron-manganese nodules and =
i G iron staining present. 5
20— I - - hdd
] 4 | 87 | BG {i8—28) Clayey silt, greenish~gray mottled with g
BG ML moderate yellowish-brown material near 18", Iren -
] stalning increases with depth. o~
; BG
25+ BG
Iron-manganese nodules present near 26",
1 BG s - - 2402
; {27-32') Siit, clayey, moderate veliowish—brown
] 86 in color, mottled with light olive gray to very light
ML gray—-colored material, with some hard siliceous
30 ) b clayey material, contains a large siiceous clay
; 5 | 135 BG concretion at 27",
85 {32-135"} Clayey silt, moderate vellowish—-brown
_ t ML mottied slightly with light olive gray to very light
J gray-colored material.
35~ 85 HH - 2322
{35-47") Fluvial Deposits (see descriptions
86 . below). ﬁ::s
g | n3 sC {35-40") S, clay, and sand, with some
BG scattered gravel, dusky yeliow color mottied with
fight olive gray to very light gray material, i} _dL
40 %Eiist. gray ¥ light gray Lo7s |

Page f of 2




EnSafe/Allen & Hoshall Monitoring Well 014GOILF
Project. NGA Memphis ] Location: Mngton, TN. GWMU #14_(5-140/7th Ave. Ditch)
Project No: 00608420 ) Surface Elevation, 267.24 feet ms/
Started at 320 on F29-95 ) 7 TOC Eevation: 2891 feet msl 7
~ Completed at 530 on +-29-96 , Depth to Grouxdwater; 7,46 feet Measwed: 4/8/96
| Driling Method: Rotasonic — 4" inner core barrel/6” 0D casng Groundwater Elevations 25185 feet msl
OrBing Company: Alance Environmenta Inc, Total Depthe 51 fest
 {eodlogist: 0 Ladd K Parks Wel Screen: 37 to 47 fest
B
g |3 2 8l g £
g i 2 § E o o - e 1 S = . ,
x 5 g .;g yl g § § g GEOLOGIC DESCRIPTION > WELL DIAGRAM
7] )
o , ¥ = :
éé %m g'm g « | B | & 7 ) 7 g
] No description available; collected a Shelby tube § l
7 |83 sample from 40 to 43' for geotechnical g
’ ) analysis. . > § ’g
s | 125 | BG %LU‘ SM b {43-43.5')5Ht, sand, and grave!l ([up to P in ? f\:_ B ;
45 o | }G\%j\lsﬁgesi dimension), very light gray, wet. /- -4 S
=4 1.7 = - = A =
& QC GW {43,6~47"} Sand and gravel. Sand is fine to il &
. ) very coarse-grained, and gravel {up to 5" in 2002 < 'j’ o
" 87 longest dimension) from 44’ to 45'. Moderate - 7
8 142 i sp. yeliowish~brown to light gray, wel. Longest ]
] 4 T | | dimension of gravel increases to up to 3.5" at 2
50~ % / 4T, _E_
L /A g = | A F
BG {47-51'} Cockfield Formation: Very fine-grained 282
: sand, silt, and clay. Dusky vellowish—brown
mottied with fight olive gray near 4?',
Soil boring terminated at 57.
55—
1
80—
1
]
85+
1
70—
?51
80+

Page 2 of 2



EnSafe/Allen & Hoshall Monitoring Well 014G02LS
Project. NGA Memphis Location: Mington, TN GWMU #14 (G-140/7th Ave. Ditch)
Project No: 0I06-08420 Surface Elevation: 268.44 feet ms!
Started at 0850 on 2-14-66 T0C Elevation: 2702 feet ms/
Campleted at 0915 on 2-14-96 Depth to Groundwater: 7.51 feet Measured 4/8/96
Driing Method: Rotssanic = 4" imner core barrel/6” 00 casing Groundwater Eievation, 2625! feet ms )
Driing Company: Alance Enviromentd, Inc. Tﬁtﬂﬂa}’é‘z 2025 feet
Geologst: A Choate, C. Ivey wel Screen: 10 to 20 feet
AR , !
2 gw Ey g g GEOLOGIC DESCRIPTION £ WELL DIAGRAM
B- . - i —
Bz 3§ ig,; Z| & , E x5
{0-3") Gravel, siit, clay, and bricks from 0’ t0 3° ;—g, e T
(fi. = <
264 | © . 2
] {3-8'} Clay, brownish=gray in color z .: k4
o P =4
5= 1 1100 - . <
o4 | B o 2
SHt and clay, light olive gray to dark i =
yeliowish-brown in color from 6’ to ¢ = < ;
Siit and clay, yeliowish—gray to yellowish~brown
1c in color from 8 to 20°. Moist, with ron-staining | | =
and specks of organic material,
=
g g
5 3
E o p=
15 2 | 120 Z o g
JERN 2
22
-
g : J,
. -
20~— 248.4

Soil boring terminated at 20°. Note: Thisis a
replacement well. The original well was installed
a few feet away on 1/23/06 bul was
subsequently abandoned due to faulty
construction. Analytical samples indicated on
95— this boring log were collected from the soil
boring associated with the original well.

30—
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EnSafe/Allen & Hoshall Monitoring Well 014G0O3LS
Project: NSA Memphis Location: Mlngton, TN SWML #14 [S—140/7th Ave, Ditch)
Project No: OD6-08420 Surface Elevation: 266864 feet msl
_Started at 0745 on 2-14-96 TOC Elevation: 27108 feet ms!
Completed at 0845 on 2-14-96 Depth to Groundwater: 839 feet Measured: 4/8/96
_Driing Method: Rotasoric — 4" inner core barrel/6” 0D casing Groundwater Elevatione 26270 feet ms/
Oriing Company: Alance Environmenta, Inc. , Total Depthc 2025 feet
Geologist: JA. Kingsbury Wel Screery 10 to 20 feet
. =
¢ 18 12|E|-|88 - eeraToT il . N
e gu Euw g & B g 3 GEOLOBIC DESCRIPTION € | WELL DIAGRAM
=
e - i - = )
Bz :‘g gg 5| x| B B8 5 r ﬁ
BG f {0-8') Clay with some silt, dark brown fo o T
brownish—-gray in color. %
2 o
1 i o [
4 (It c. z ¢
X o =
51 t 70| 5 ‘ M - 2
! 5 g
° g
8 ] {8-20") SHL, light yellowish-brown to ™ _
) yellowish~gray in color with dark orangish-vyellow . 7
10 6 l motting and specks of organic material. Moist. g
i g
5 } s 9
s 3
7 ] | ML o o
15 2 {980 5 Small concretion present at 15", a g S
it 3 T
5 - &
i = Q
5 £
20+ , 248 ;_'T
Soil boring terminated at 20",
25 o
30+
i
35~
40~
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EnSafe/Allen & Hoshall

Monitoring Well 014GO4LF

Project: NSA Memphis

Locatiors Mington, TN SWMU #14 (S-140/7th Ave. Ditch)

Project Nox OI05-08420

Surtace Blevation: 26852 feet msi

Started at 1330 on F23-96

T0C Eevation: 27088 feet msl

Completed at 530 on -23-96

Debth to Groundwater: 879 feet

Measued 4/8/96

Driing Method: Aotasanic ~ 4" inner core barrel/6™ 0D casing

Groundwater Elevatior, 26208 feet msi

Driing Company: Allance Environmental Inc.

Total Depthy. 55 fest

Gedogst: [ Ladd W Farks

Wel Screer: 39 fo 48 feet

¢ 13 |2|B|<|2|9 I ;
- E §§ ;g, g 2 § é g GEOLOGIC DESCRIPTION = WELL DIAGRAM
ol v > = : = —
Bz |53 g 6| B § g ] g ) ﬂ
| (0-2.5") Soil, gravel, brick, grass and roots (fil N N
:
1 BG | g OL | material). \%‘ %
! GwW NS
, fige N
1|48 re— — 2663 N N
- BG (2.5~5") Siily clay. Dark yellowish=brown in § §
| / CL color. % %
; N RN
5 86 — - 2638 N N
{5-20.5"} Clayey siit. Moderate yellowish=brown % %
: {o light olive gray in color. Motiled with light N *g
86 & I olive gray and ofive gray-colored material, % N
| Iron-manganese nodules near 5, %“ %
1 I Moist near 7.5", %’ %
| . A
N N
10 2 | 107 | BG n I (10-12') Very moist. % %
1 8 Iron-manganese nodues near ', % %
y N W
| I 2 N
. 8 ML 2 NN
2 NN
' k l s NN .
| : NN §
5 N R &
. k a NN
N R
‘l g N
. N R
N N
] 8 H 1 % %
N
20+ NN
3 21 - 2483 % %
- - ) - NN
. 8 ‘ {20.5~23") Clayey silt is light ofive gray in color N N
| ML with considerabie dark yellowish-orange to % %
moderate yellowish-brown colored iron staining. % ‘2"-‘.‘,.
; 8.5 yﬁ ~, Some iron/manganese nodules are present. 42458 % %
; {23~30"} Siity clay, greenish~gray in color with % %
i o some dark yellowish~ orange to moderate \‘\\ '%;
26 85 yeliowish-brown iron-staining near 23, % %
Iren—staining and motiled light ofive brown in %‘s\ %
CL color near 30, % %
85 N N
N
HEN
5 Fluvial Deposits (30-50° contact estimated at % %
30, NN
30 A s |- NN _L

Page I of 2



EnSafe/Allen & Hoshall Monitoring Well 014G04LF

. Project: NSA Menmphis Location: Miington, TN. SWMU #14 (S-140/7th Ave. Oitch)
Project No- 00608420 Surface Elevation: 26862 feet ms/

Started at 1330 on -23-96 TOC Elevation: 27088 feet ms/

Completed at /530 on -23-96 Depth to Groundwater: 879 feet Measured: 4/8/96
Driing Method: Rotasanic ~ 4" inner core barrel/6™ 0D casing Groundwater Elevation: 26209 feet ms/

Driling Company: Akance Envronmenta, Inc. Total Depth: 55 feet

Geologist: 0. Laad W. Parks Wel Screen: 39 to 49 feet

GEOLOGIC DESCRIPTION WELL DIAGRAM

SOIL CLASS

INFEET

ANALYTICAL
PELEV. (ft-ms)

DEPTH
LITHOLOGIC
SAMPLE
SAMPLE

& | SAMPLE NO.
% RE

Y
z o

: (30-32") Sand, very fine—grained, moderate
sP yellowish—brown in color mottled light
: _ gray-colored material.

(32-35') Sand (very fine to coarse—grained),
siit, and clay. Moderate yellowish—brown in color
mottied with light gray material. Moist near 34"
Becomes mostly very fine—grained sand and siit
359 5 \ hear 35".

(35-37") Siit and clay, greenish—gray in color
N mottied with moderate yellowish—-brown material.

w
O

2338

~

> —+— grout —
T—bentonite seal

SRR WIS 777/ 777770757757,

sle

45

2318
-230.8
-220.8

2" 1D, Sch. 40 PVC casing ——

(37-38') Sand, silt, and clay. Olive gray to light
—vrownish-gray in color.
(38-39") Silty and clayey sand and gravel.

Light olive gray to moderate yellowish—brown In
color. Wet.

2B|8R| PF

55

® |-

1 5 | 13

ag

(38-42.5") Gravel, sand, and ciay. Light olive
gray in color, mottied with moderate
yellowlsh—-brown-and dark
yellowish-orange-colored material. Very
cohesive and moist.

oW (42.5-46.5") Sand (medium to coarse—-grained)
GW | andgravel (up to 1" in longest dimension, Light
gray in color mottied with moderate
yellowish—brown material. Wet.

T T

taenenreneentt

10/20 sand

45+ 5

0.01 siot, PVC screen

" PVC end cap

[44]

[34]

(4] (4]

yeyryey v eyeyewey s O M OMN AV AV NNV M
(73}
x

-220.8

O

coarse—grained. Moderate yellowish-brown to
dark yellowish—orange, wet.

[¢)]
"4

GW

\ (48.5-48') Sand Is medium to very

8
1
D

288

dimension) with sand. Moderate yellowish—-brown
in color. Wet.

T

\ (48-49.5') Gravel (up to 4" in longest

7 {183 (50-55') Cockfleld Formation (see description

4.5 below).

‘ Very fine—gralned silty sand, moderate
yellowish-brown to dusky yellowish brown with L

f . - 2138
\ light olive gray laminations. /-

Soll boring terminated at 55°.

|bentonite piugfe

60+
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EnSafe/Allen & Hoshall

Monitoring Well 014GO5LS

Project NGA Memplvs

Location: Miingtor, TN SWMU #14_(S—140/7th Ave. Ditch)

Project No.  OI06-08420

Surface Eievation: 26824 feet ms/

Started at M45on F2-98

TOC Elevation: 2702 feet msl

Compieted at B05 on H2-56

Depth to Grourdwater: 9.84 feet

Measwed 4/8/66

Driing Method: Rotasanvc — 4 inner core barrel/6™ 00 casing

Grondwater Elevation; 26028 feet ms!

Tota Depti 2025 feet

Geologist: A Chaoste, C Ivey

Wel Screery 10 o 20 feet

k]
8 13,12 8| !
BuwlEw > GEOLOGIC DESCRIPTION & WELL DIAGRAM
= [ HEF g 8 z
s e -
% E |35 gg | x| B e AL 3 Iﬁ[
] {0-15") Soll and grass. = \\ ' )
, — , 287 | £ RN 38
1 {1.5-20" Silt and clay {see descriptions below). 3 ] )
1 1 | 108 BG . , S N 5 g
{15~8'} Silt and clay, dark yellowish-brown in > N | E
T color, becoming dark yellowish-brown to pale o E; 2
5+ yeliowlsh—-brown in color near 8. Dry. - 5 g
" = i‘
3 s ]
1 Clayey silt, dark yellowish-brown to dark =] :: !
1 yeliowish—-orange in color mottied with medium i, = -};-'
1 light gray-colored material. Slightly moist. ;
10 Contains Iron-manganese nodules. AN S
1 2 |18 |BG '
E [d N
7]
r [:4] i
] ;
L hid hd
o =
: _ I > . &~
15— Wet from 55’ to 18’. The percentage of &2 S
- fron-manganese nodules increases near 18 = g .
s
) {18~20°) Very ciayey sit, light olive gray in color = S
3 |42 | BG mottled with dark yellowish-brown to dark °©z
yellowish~orange material. The percentage of z
20 mottied material decreases with depth. Very o485 | L
\mi:ist. Contains fron—manganese nodiles. f
Terminated soil boring at 20°.
25~
30—
B
35~
40—
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EnSafe/Allen & Hoshall Monitoring Well 014G0O6LF
Project: NSA Memphis Location: Mington, TN SWMU #i4 (S-140/7th Ave, Litch)
Project No. 006-08420 Surface Eevation: 26862 feet msi
Started at 450 o F20-96 TOC Elevations 27057 feet ms!
~ Completed at 0850 on 1-2/~96 Depth to Groundwater: 1032 feet Measured 4/8/95
Driing Method: Rotasonic - 4" inner core barrel/6” 0D casing Groundwater Elevation: 260.25 feet msl
Driing Company: Allance Envronmenta, Inc. Total Depthc 56 fest
Geologist: A Choste, C. Ivey Wel Screen: 39 fo 49 feset
k1
¢ 181¢|8|=2]8 , S b -
=l % w|E g 4|l gl 8|83 GEOLOGIC DESCRIPTION = | WELL DIAGRAM
o 1L = — -
Gz 3§ gw g £l e g = 2 ¥ ﬁ
Dhl {0~2'} Soil, roots, and brick fragments, Soil is % % *
: BG |4 oL dark yellowish-brown {o moderate N N
il N N
ﬁl i M1 S yellowish=brown., oS % %
; | g6 {2-17"} Clayey silt and silty clay (see % %
P72 [ descriptions below). % %
] {2-8,5") Very clayey sit. Moderate % %
51 B85 yeliowish=brown to dark vellowish— brown in % ‘%‘
' [ color. Color becomes fighier near 8,5°, % %
] BG | {8.5-17"} Silty clay. Moderate yellowish~brown % %
in color mottled with yellowish-gray-colored % %
; i material, Contains iron-manganese nodules. ":Q %
) Slhghtiy moist, becoming more moist, oxidized, and % %
1 BG ML | stained dark yellowish-orange near If'. % %
" ; N
o - R
- .88 N X
A2 2 NN
| HINN
] BG | et % %
g NN
| ¢ NN s
15 BG i = % % E
a : NN °
AN
] BEG Z — 2518 2 % %
E {17-37") Silt, clayey (see descriptions below). & '% %
{17-26") Clayey silt. Light olive gray to %‘g‘ %
BG ifjii] greenish-gray in color. Slightly moist, Becoming % %‘
20 it stiff near 26", % N
N N
3 | 9o5|86 % %
it N \
N
BG N N
ML N N
1 il N K
NN
25 BG % :‘{;
WEY
i {268=32"} Clayey siit, moderate yellowish-brown % %
a6 in color mottied with light olive~gray material. 5’5 %
The percentage of light olive gray material % %
u progressively decreases from 268’ to 32'. Iron % i“:
] BG concretions are present near 26", Slightly moist % %
i at 26° becoming more moist near 32, % “‘g‘*

Page | of 2



EnSafe/Allen & Hoshall

Monitoring Well 014GOBLF

Project: NSA Memphis

Locatiore Milngton, TN. SWMU #14 (S-140/7th Ave. Ditch)

Prolect No: O06-08420

Surface Blevation: 26862 feet ms

Started at M50 on -20-96

TOC Elevations 27057 feet msl

Completed at 0850 on F2/-86

Depth to Groundwater: 10.32 feet

DOriing Method: Rotasonic — 4" inner core barrel/6" 0D casing

Groundwater Elevation: 260.25 feet ms!

Driing Company: Alance Envirorimental Inc.

Tota Depthc 56 feet

Geologist: A Choate, C. Ivey

wel Screen: 39 to 49 feet

Measwed 4/8/86

40~

- 5
IR IR - s
. Eg w8 E 2 3 GEOLOGIC DESCRIPTION = WELL DIAGRAM
=W :
T ¥ , =
HHHEEHERHE g
4 113 | BG J
= s
(32-36') Silt, clayey, moderate yellowish=brown £ g g
. A ] o 8
86 in color and slightly moist. o i
ML o =
= [~
& s
= LB [
i . h g ij f. -4
35 BG ﬁj :' :. j
- L _ i
{38=37') Clayey silt, moderate vellowish=brown 2 :: ::
_Lin color mottied with light olive gray material, - b P s::;
5, A

1\ stigntly moist.

/ﬁzsts

o7
BG |

BG K

50~

55~

80

BG |

{37-49') Fluvial Deposits {see descriptions
below). {37-48') Sand and gravel {see
descriptions below).

{37-38" Fia&graﬁeﬂ sand and silt with gravel
fup to 2% in longest dimension). Moderate
vyellowish=brown.

{38-42'} Sand, fine, and gravel {upto 2" In
longest dimension), silty, moderate Drown mottled
with pale vellowish=brown material,

{42-45") Sand {fine to coarse-grained) and

h C gravel (up to 2" in iongest dimension). Moderate

0.01 siot, PVC screen

|
LITHOLOGIC
SAPLE
[4)]

o el
[ ] Gy
L Il I I I I Sl I el ek o N b Ik B
MMMMMM“MMvaMM‘W.Nm*:»NrN;Ml’:
A MO MO O O ~Y

Xi\% brown io dark yeliowish-orange in color. Wet.
86 E; i {45-49’} Sand, medium to coarse, and gravel
X {up to 2" in longest dimension), moderate
86 1 yeilowish-brown to dark vellowish-crange. Wet, P
;i;/é {49~58") Cockfield Formation (see description
8 | 14 : i/ below).
ae ;’Ez/ , . ,
86 ixjg Silty, very fine=grained sand with silty clay
;}j% laminations. Sand Is dusky vellowish brown in
gz%‘ SM.!  coler; clay laminations are light gray in color.
BG ;}j cL
S
3
]
BG ;ii Becoming waxy near 56°,
3iZ 208

Soil boring terminated at 58'.

Page 2 of 2
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EnSafe/Allen & Hoshall Monitoring Well 014GO7LF
Project: NGA Memphis Location: Miington, TN SWMU #14 (S~140/7th Ave. Ditch)
Project No: O06-08420 Surtace Elevatiors 26888 feet msl
Started at 1000 on +-22-96 ] TOC Elevatiors 27063 feet msl
Compieted at /id5 on -22<88 Depth to Groundwater 8.30 feet Measured 4/8/96
Driing Methodt Rotasonic ~ 4" iner core barrel/6" 00 casing Grounawater Elevation: 26133 feet ms/
triing Company. Alance Envirormental, Inc. Total Deptix 50 feet
Geoingist 0 Ladd W Parks Wel Screent 38 fo 45 fest
AR IR o . 7 |
=l g ulEul 4| 5| E|2]3 GEOLOGIC DESCRIPTION £ | WELL DIAGRAM
& g ' g = & |_
HEEHERHE 3+ A
I - ) mrnert . i d e N ¥
j BG ”;E; {{37 51 Soil concrete, and rubble (i), Note: % %
el Concrete was encountered at 2° below ground 2 %
; 1180 | BB L ) N N
I o surface, % §
; 86 jfh N N
il B N
1 i PR
5+ BsF” T e 2639 %%
{5-22") Ciay and silt {see descriptions below), "% %
86 1 {5=12°) Silty ciay. Dark yeliowish~brown in color :"«s %
) mottied with moderate yellowish~brown to dark % ‘.;:.I
86 yellowish~orange-colored material, Mottiing &: %
’ | increases in content progressively near 12" % %
10+ Haré from 4" to 7", % %
] 2 Siit content increases near i, % %
. BG | oL {12-18°) Sitty ciay, olive gray to light olive gray ’% %
] ML | in color mottied with moderate yellowish-brown ‘% %
5 {o dark yellowish-orange—-colored material. o ‘g\: %
5 8 Contains ron-manganese nodules, increasing in < ;\\‘ % =
' ) percentage around 16", b ‘% % %
' 56 (18-22") Clayey silt. Moderate yellowish-brown s :‘§ %
] , in color mottled with light olive gray~colored 2 % "%«
] BG material. Contains scattered iron- manganese ) % %
20+ 3 1138 nodules., 2 % %
BG i Dark yellowish-orange staining near 21, | e % %
J : 269 | & NN
; 86 {22-325") Sit {see descriptions below), ™ % %
(22-25") Silt, medium dark gray to medium gray, % §
] | ] mottled with some moderate yeliowish-brown %& :\:
25- BG material near 22" where a few scatiered ;\*.l %
i iror-manganese hodules are located. % %
] BG ML (25-315") Sit, olive gray to greenish=gray in % %
1 r color, motiled with moderate yellowish~brown % %
1 BG l near 32.5. Contains iron staining and iron- % % _
30 4 | manganese nodules mostly near 20', % % gj;
BG (31.5-32.5") Silt, moderate yeliowish-brown % N 2
. mottled with light gray, o364 SR
_ 18 — g P . 3 E
’ B8 {32.5-38"} Clayey sill, moderate yellowish-brown » z
] 1| ML | in color. Mottled with light gray material near ] L3
35+ B6 I 34", * —L
e 2328
BG q (38-48') Fluvial Deposits {see descriptions ]
below). ([36-43.57) Sand, silty, with gravel {ses K §
i a GW | descriptions beiow). " :; 9
A BG _ ) e "S
40 (36-37.5) Siity sand (very fine-grained) with A EEE =
gravel. Moderate yellowish—brown in color.
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EnSafe/Allen & Hoshall

Monitoring Well 014GO7LF

Project: NSA Menpivs

Location: Miington, TN. SWMU #14_(5-140/7th Ave. Oitch)

Project No. O106-08420

Surface Blevation: 25868 feet msi

Started at 1000 on F22-86

TOC Elevationn. 27053 feet msl

~ Completed at 145 on 1-22-96

Depth to Groundwater: 830 feet

Measured: 4/8/68

Grondwater Elevation 26133 feet ms/

Driing Method: Rotasonic ~ 4" inner core barrel/6” 0D casng

Driing Company: Allance Environmental, Inc.

Tota Depthc 50 feet

Geologist: [0 Laod M. Parks

Wel Screerc 38 to 48 feet

ANALYTICAL
% RECOVERY
PID (ppm)

LITHOLOGIC
SAMPLE
SAMPLE

INFEET

DEPTH

GEOLOGIC DESCRIPTION

ELEV, {fi~ms)

WELL DIAGRAM

5
5

5
—
m
G
2R [sonouass

45+ 86

(1]
@
O N9 NP O o106

8 120
BG SM ‘

Very silty sand {fine to coarse~grained) and
gravel {up to 2" in longest dimension) subangular
to rounded. Moderate yellowish=brown in color
mottied with ight olive gray and some dark 555 4
yellowish—- orange-colored material. From 37.5'

to 415, sample is very difficult to spht. . [

S0

55~

{43.5-48') Sand and gravel, gravel and sand
{see descriptions below).

{43.5-48') Sand {medium to coarse=grained)
and gravel {up to 2" in longest dimension). Dark
yellowish—orange o moderate yellowish—= brown
in color. Wet.

{48-48") Gravel and sand, dark
yellowish-orange to moderate vellowish— brown.
Wet. ’

-

{4B-50') Cockfield Formation (see description
below),

Very fine-grained silty sand, Motitled with gray
to light gray—colored very fine-=grained sand,
which decreases with depth. Becomes clayey
near 50°.

80—

70~

75+

80—

Soil boring {erminated at 50°,

I
=
@
L
1
1
w3
1]
>
o
-
k=)
[}
=)
L]

“ PVC end cap

10420 sand
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EnSafe/Allen & Hoshall Monitoring Well 014GO8LS
Project: NSA Memphis Location: Miington, TN. SWMU #14 (S-140/7th Ave, Ditch)
Project No. 0106-08420 Surface Elevation. 268.52 feet ms/
Started at 500 on -22-96 TOC Elevation: 268.14 feet ms!
Completed at 1530 on -22-96 Bepth to Groundwater: 648 feet Measured: 4/8/96
Driing Method: Rotasonic — 4" inner core barrey/6” 00 casing Groundwater Elevation. 26166 feet ms!
Oriling Company: Alance Environmenta, Inc. Total Depth: 2025 feet
Geologist: [l Ladd W, Parks Wel Screen:” 10 to 20 feet
P ;
z E 8 g g g GEOLOGIC DESCRIPTION = |  WELL DIAGRAM
gt
(0-5') FIll materlal: Soll, with bits of concrete 2 4
and grass and roots. 5 > ®
0] S 9’
] 1 ] 40 oL 8 S o
g .T‘"é
Q z
5 e , 2835 | ¥ @
(5-17) Clay and silt (see descriptions below). § 3
BG (5-7") Siity clay. Moderate yeliowish—-brown to S
| dark yellowish—orange In color and mottied with . . 7\&_
| 86 light olive gray-colored material. Siightly molst. N
10 cL (7-18°) Clayey slit. Moderate yellowish—brown to ¥
BG ML dark yeillowish— orange in color mottied with ght
2 | 82 ollve gray and some dark yellowish- orange g
materlal. Slightly molst. & °
. BG 5 : &
' " N "
~ ek 2
15+ 86 Molsture content Increases near 168'. Sparse a ey S
: \, ron-manganese nodules are present near 16'. /-—QSQS 2 .§ 5
o . - - - o .
1 R {18~17") Clayey silt moderate yellowish-brown to 3 8
] 3175 ML dark yellowish-orange In color and mottied with -
1 BG ofive gray to light olive gray-colored materlal. "
20 Considerable iron staining. Contalns L2485 5
| iron-manganese nodules. . Molst.
1 (17-20') Siit. clayey, olive gray to light olive
J gray In color silghtly mottied with dark
yellowish-orange-colored material. Contains
25 [ron-manganese nodules, moist.
! Terminated soil boring at 20"
1
1
30+
35+
4
r
;
40
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GAMMA._RAY LOG

CABING TYWPE: I VG

EnSafe/Allen & Hoshall Monitoring Well 014G04LF COUNTS PER SECOND e Serice
DATE LOGGED: 05/23/06
| Project: NSA Memphis Location:Millington, TN.SWMU_§#14(5—140/7th Ave. Ditoh e
| Project No: _ 0106-08430 Surface Elevation: 268.52 fest mal NOTES

| Started ot T390 on 1—43—88

Completed ot 1530 on 1-28-96

TOC Elevation: 270,88 feet mal

Depth to GroundwuterB.78 feet Meosured: 4/8/96

Drililng  Method: Rotosonke-s" nner core bamel/e” oD oosing

Groundwoater Elavolion: 262.09 feat mal

Drilling Compaiy: Alllonce Environmental, Inc.

Total Depth: 55 feet

(%wl»ngm,. D. Lodd, W. Parks

b INVESTIGATION
3] NSA MEMPHIS

MILLINGTON, TENNESSEE

BUILDING S--140 AND
SEVENTH AVENUE DRAINAGE DITCH

Weil Soreen: 38 fo 49 feet
K = E
@ g‘i}j = g 3 % | GEOLOGIC DESCRIPTION =] wELL DiaGRAM
Ea ﬁ gg w2 ‘ g a 01 o
‘ M (0-2.8 Solf, grovel, brick, gross and roots (M NN o [__n |
k | BG rvrkariol). § §
N N :
R —
1146 * 266.3| N ; B
| Be (1L.E—8") Slty clay. Dork yellowish—brown In w N R
color. % 1%‘ -
; 1 N N
: i | N N
& BG | ‘ L2aa.0) N Y -
(6-20.5") Clayey silt. Modarote yellowlsh—brown N N
1 | to Hght oflve groy In color. Mottled with lght :%‘ % s
86 i omn gray and olive quuﬂumdw roverbacial, %‘ ‘ -
] Irom g los neor 5. % N |
‘ NN —
I Molst near 7.5° % ;
o -
‘ N N -
181 | 2 | vo7] Be || (1012} Very moist. : ”;\:\ :
1 8 resy ¥ dules near 11° 45 % g -
NN .
- NN |
| i 2 |
° £ NN -
2 NN
18] 8 N N il
= 5 NN
1 : NN e
g NN
4 & NN L
LY % 1
NN —
NN
4 -] % ‘ fn
1 NS
21 3§12y} 248.3 NN B
J s (20.5-257) Cloyey silt 1s Ught ollve gray In ooked N N —
with coneiderabie dork yellowish—orange to 5\\\ % -
brown colored Iron atuining. % %
8.5 ermw ﬂmﬂfmuwgﬁnm nodules are presant 12458 § % -
(23-30) Sty clay, greenish—groy In color with N R -
( sarme dum ywl!mnimhw arange to moderate %‘ i 25
25 | 6.5 inlng near 23°, Q ;?‘Q‘ m
Imn-—dninilnq and\ mnﬂdﬁd Tight olive brown in ‘% ’Q ..
| color near 30°, X ; |
| =2 N N —
R B
N RN
| Fiuvial Depasits (30-80°) contoct eatimated ot N N
. . R -
30 CECE: R o
N\ RCRA FACILITY SWMU 14

BWG DATE: 12/10/96 ] oWe NAME:

LOGGED BY:

GEOLOGICAL LOGGING

SYSTEMS




EnSajfe /Allen & Hoshall

GAMMA. RAY LOG

CAME TYPE: 2 PVC

Monitoring Well 014GO4LF

COUNTS PER SECOND

TOP OF LD6 =
SURFACE

GROUND
) DATE LOGGED: 05/22/06
Project: NS4 Memphis Locatlon: Millington, TN.SWMU §14(5—140,/7ih Ave. IRich)
Project No.: 0106—08420 Surface Elevation: 288.82 fest mel NOTES
Storted ot 1850 on 1- 2396 A TOC Elevation: £70.88 feet mel
Completed ot 7580 on 1—23-38 Depth to Groundwaters.?9 feet Mecsured: 4/8,/96
Drilling Method: Rk 4" imner sore dornl/B" 0D eaving Groundwater Elevation:262.09 jfeei mel
Drilllng Campony: Altd Drvwir dal, Ino.| Totol Depth: 55 feet
Geologht: D. Ladd, W. Parks Well Screen: 39 o 49 fest—
. >
o |3 | € (= § 3 f_.
EE §§ E§ =] g é é GEOLOGIC DESCRIPTION = WELL DIAGRAM 5] ? g
i HHAHE Kl NENRRENEANNEN
4 | 127 (30—32") Sand, very fine—groined, moderate 30
4 5 SP |  yeliowieh—brown In ocolor mottisd fight B
] graoy—ocolored material. lo3e.8] B L
5 (32-35") Sond (very fine to coarwe—grained), g | —
f oit, and olay. Moderate ysllowish—brown In odoq |
N ranow-d with light groy material. m no:':: ? — %-
1 7] scomes mostly very fine—groined on B —
361 5 [T ‘5% -\noq' 3s'. jma ﬁ 2 }_
?{,‘f (35—37) Sit and olay, gresnfeh—gray In color g —
] 4.5 UEA— | mottied with moderate yellovieh~brown material 1531 W —
] %) (37—38') Sond, siit, and oloy. Olive gray to .8 —
% i?n bmml-h-gruy n oolor. —
1 . (38~30") Sity ond clayey wond ond gravel. [229.8 — —_
40 L"l‘ Light oltve gray to moderate yelowish—brown — =
] ‘o color.  Wet. / -4
5 s e (39—42.5") Gravel, sond, and dlay. Light otive ! —
1 e groy in ocolor, mottied with moderote L0283 ; .
! 1 yeltowleh—brown and dark f g F L,
yollowish—oronge—ocolored motertol.  Very o &
1 occhesive and molst. ..g § -
45 (42.5-46.5" Sond (medum to coarse—grained) il 3 4
N7 ond gravel (up to 1° in longest dimension. Light gv_-'.
gray n oolor mottied with moderate § [
6 | o5 ysllowish—brown moteriol. Wet. QF —
(46.5—-48") Sond Is medium to very L020.8 a —
coorse—groined. Moderate yellowish—brown to f |
dark yellowish—oronge, wat
B0~ 48-49.57) Gravel (up to 4 In longest (218.8 ~680 [~
dhundon) with sond. Moderate yellowish
in color.  Wet.
7 {183 (50—56') Cookfleld Formation (see deearip
48
Vcry ﬂnc—wvhod sty sond, moderate
yoliowish~brown to dusiy ysliowish brown with
85~ -\Mt oltve gray i:nbaﬁon:. /-L213.8
Soll boring terminoted ot 55°.
80—
%y RCRA FACILITY SWMU 14 LOGGED BY:
1) INVESTIGATION BUILDING S—140 AND GEOLOGICAL LOGGING
130 NSA MEMPHIS SEVENTH AVENUE DRAINAGE DITCH
# MILLINGTON, TENNESSEE SYSTEMS

DWG DATE: 12/10/96

] OWG NANE: 94GL1444




TESWG SERVICES, nc.

Measurement of Hydraulic Conductivity

Client: EnSafe/Allen & Hoshall

‘Date of Report: 02/22/96 Project No.: E-3-157

Client’s Project No.: 0106090000

Sample I.D.: 014SO01LF1l0

Soil Description: Light Gray Clayey silt
Test éedia: City of Memphis Water

Pre-Test Post Test
Wet Density (Lbs/ft’) 120.0 117.8
Dry Density (Lbs/ft3) 90.8 92.6
Moisture (% Dry Wt) 32.1 27.2
Porosity (n) .44 .43
Degree of Saturation (%) 1.00 .95
Specific Gravity (ASTM D-854) 2.59 ——
Permeability

Temperature Correction, R, = 1.000

4.4 X 10'7 cm/sec
3.9 X 107 cm/sec
4.0 X 107 cm/sec
4.3 X 107 cm/sec

K,

Coefficient of Permeability, K,y = 4.2 X 10”7 cm/sec

Tested in accordance with ASTM D-5084-90.

Lab No. P-96-005 Reviewed By. éii)

DQVIa D. McCray

6756 BuckrLes CoOvE MEemrPHIS, TN 38133 201-385-1199

6227 CAuy—
L

FAax 201-386-6614



U. 5. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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¥ ) N ®
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10 90
0 100
500 100 50 10 5 ol 005 00 0005 001
GRAIN SIZE IN MILLIMETERS
COBBLES e GR'“"EL — o] e SAND T SILT OR CLAY
srele | fon et Clssfcation ", EnSafe/AH # 010609000
OW SOLLFI0
Area
 Boring No.
GRADATION CURVES Date 02/23/96

TRI-STATE TESTING SER\I‘, INC.



TESTWG SERVICES, nc.

Measurement of Hydraulic Conductivity

Client: EnSafe/Allen & Hoshall
Date of Report: 02/22/96
Client’s Project No.: 0106090000

Sample I.D.: 014S01LF43

Project No.: E-3-

157

Soil Description: Light Gray & Tan Silty Clay with Sand

and small gravel

Test Media: City of Memphis Water

Wet Density (Lbs/ft3)
Dry Density (Lbs/ft3)
Moisture (% Dry Wt)
Porosity (n)

Degree of Saturation (%)

Pre-Test Post Test

127.0
105.2
20.7

.32
1.0

Specific Gravity (ASTM D-854) 2.47

Permeability

Temperature Correction, R, = 1.010

K, = 3.7
K, = 4.0 X 107

= 4.2 X 107
K, = 4.1 X 107

X 10'7 cm/sec

cm/sec
cm/sec
cm/sec

133.4

113.5

17.5
.26
1.20

Coefficient of Permeability, K,, = 4.0 X 1077 cm/sec

Tested in accordance with ASTM D-5084-90.

Lab No. P-96-006 Reviewed By: @Q @3 777&?_/

6756 Buckies Cove Memperis, TN 38133

David D. McCray

201-385-1199

FAX 901-386-6614



U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
6 43 21 1 % 4 3 4 6 810 1416 20 30 40 50 70 100 140 200
100 T T T T I T T T T 0
[~ ) |
P~
9% \\\ 10
IS
\\\
80 AN 20
70 30
N,

N( :

o 60 40
E \ &
(-] \\ [+ 4
= ™ lso &
g S £
- | [ — o
] \--~\ =
[: 4 T ()
¥ B \\ &

N

k) 70

30} 80

10} %

0 100
500 100 50 10 5 05 ol 005 001 0005 0.001
GRAIN SIZE IN MILLIMETERS

GRAVEL SAND
COBBLES pe—s T _— o] T p— SILT OR CLAY
srpete [ fe oo Claeslaton wasl L P EnSafe/ABH # 010609000
0IY SOILFY3
Area
| Boring No.
GRADATION CURVES pate 02/23/96

TRI-STATE TESTING SErvi{s. INC.



SWMU 59

SOIL BORING/MONITORING WELL LOGS
AND
GEOTECHNICAL LABORATORY RESULTS



EnSafe/Allen & Hoshall Monitoring Well 059GOILS
Project: NSA Memphis Location: Miington, TN. SWMU #59 (Oid Pesticide Shap)
Project No: 0106-08420 Surface Elevation: 26340 feet ms/

Started at 1000 an 3-4-96 TOC Elevation: 26324 feet ms!
Completed at 1046 an 3-4-96 Depth to Groundwater: 7.55 feet Measued: 4/5/96
Drling Method: Rotasonic - 4" inner core barrel/6" 00 casing Groundwater Elevation: 255.69 feet ms! .
Driing Company: Allance Enviionmenta, Inc. Total Depth: 2025 feet
Geologist: O Lacd W. Parks Wel Screen: 10 to 20 reet
g g g !
=f g g g gle S GEOLOBIC DESCRIPTION € | WELL DIAGRAM
=
@ = g g a| » g E g &3 g
; :gg Of GW | (0-1) Asphalt and gravel fill Py
! 8-‘% . (1-2") Soll and gravel fil. /-Lgeu
3 | 100 {2-7') Clayey silt, olive gray in color, moist, with
3 trace of organic material,
5 18 ML
4 83|18 258

(7-11') Sty clay, olive gray in color. Contains
organic material.

Iron-staining from ' to 1",

g
o
N

{11-20") Clay, olive gray to light olive gray In
color with dark yellowish—orange iron—staining.
Contains abundant iron—manganese nodules.

15 5 [120] 18 oL
) Less dark yellowish—orange iron—staining from 16’

" PVC end cap

I«———— 10/20 sand ———hl(— bentonite seal —»

[\
g
t— 0.01 slot, PVC screen —>}« 2" ID, Sch. 40 PVC casing ah

1.8 / to 17",
4 2.0
20 Z 2434
Terminated soil boring at 20°,
25—
30+
35
40—

Page 1 of |



EnSare/Allen & Hoshall

Monitoring Well 058G02LS

Project: -‘NSA Memphis

Locatior: Milngton, TN SkMU #58 {Old Pesticide Shop)

Project No.  GI06-08420

Surface Elevation 26346 feet ms/

Started at 0822 on 3-2-96

TOC Elevations 26518 feet msi

Completed at 0900 on 3-2-86

Bepth to Groundwater: 0/ feet Measwed 4/8/98

Drling Method: Rotasonic — 4" inner core barrel/6" 0D casing

Groundwater Elevation: 255.04 feet msi

Driing Company: Allance Environmenta, Inc.

Total Deptiy 2025 feet

Gedogst: [ Ladd C Ivey

wel Screerx 10 0 20 feet

! g

¢ 8le|B|l=|2]2 , o ¥ o
IE 8:3 E | 8 § 3 GEOLOGIC DESCRIPTION = WELL DIAGRAM
B %E s/ ¢ | § el |8 g ol
> - T
W | oL {0-2') Soil, moderate yellowish~brown: in color 'g
{'hi! with roots. o ) 5
I {2~4.5'} Sill, moderate yellowish-brown mottied . i:
ML with olive gray material, predominantly near 4.5 CRL
- i — 2587 >R
5— 1 ]85 {4.5~-0") Clayey silt, ofive gray in color, B
1 Contains iron-manganese nodules. Mottled with b L4
ML moderate yellowish—brown colored material near - r:
. .|

1% Moist from 5" to 8"
10 \&y and crumbly from 7' to 8'.

beiow).

oF

5 2 |75

20

{6-18.5') Siit and siity caly {see descriptions

{8-10'} 5ilt. Moderate yellowish=brown in color
mottied with ofive gray-colored material, Very
common iron—manganese nodules.

{10-18'} Siity clay. Olive gray in color and
mottied with moderate yellowish-brown-colored
7 material, mostly moderate yeliowish—-brown near 5447
% cL ‘ 10' and again at 18", Very common r

“ fron-manganese nodules, 2432

{18-18.5'} Siit. Moderate yellowish~brown in
color mottied with olive gray=colored material.
Dry. Contains common iron-manganese nodules,

e

" PYC end cap

\‘1
z
t 0.01 siot, PVC screen *~+~ 2" 10, Sch. 40 PVC Casing -*ﬂ

e 022

{18.5-20") Ciay, clive gray in color, moist,

25+

30—

35+

40

Terminated soil boring at 20", Note: Due to the
potential for significant contamination in this solil
boring, no samples were field screened for
organic vapors so that the well could be
compieted in minimal time,

Page 1 of |



EnSafe/Allen & Hoshall

Monitoring Well 058G0O3LS

Project: NSA Memphis

Location: Milington, TN SWMU #58 {O¥d Pesticide Shap)

Project No: 0I0B-08420

Surface Elevation: 26354 feet ms!

Started gt 237 on 3-4~86

TOC Elevatiors 26335 feet msl

Completed at 530 on 3-4-86 Depth to Groundwater: 950 feet Measured: 4/6/96
Oriing Methog: Rotasoric - 4" inner core barrel/8” 0D casing Groundwater Elevation 25385 fest ms!
Driing Company: Akiance Enviranmenta Inc. Tota Beptiy 20.25 feet
Geologist: [ Ladd ¥ Parks Wel Screery 10 fo 10 feet
‘ B
g 18 |¢|& gl g e LA
=l g uEw w| | E| 8|3 GEOLOGIC DESCRIPTION € | WELL DIAGRAM
! ~1 -{' ¢ i R T A
i itl %{ | (0=1) Asphalt, soll, and grave! fil Aoms | 1 5
i {§-12'} Silt. Moderate yellowish-brown in color £ 5
fl l mottied with light olive gray material. Organic & N
material and less light olive gray material from 2° g2 2 fg
to 12° -y 1 *
5 2 i e I s
£ Pl 5
ML , 5 z
i Moist from 7* to 10", o 2 8
\I
10+ Very moist from 10° to 12", -
3 :
L - . - 2515 5 -
Mo descripiion available; coliected a Shelby tube o - 2
sample from 12' to 15, g : i
. o =1
159 , pr— - 2485 | £ g 8
ML | {15-18") Si, moderate vellowish=brown-in color oars | = 8 2
\ mottled with light olive gray material. B |
A 2 g
l ML {18=20") Silt, light olive gray In color, motiled § g
] with a light moderate yeliowish=brown material, a
20- - 2435 ézﬂ _
4 Terminated soil boring &t 20°. Note: No samples
were collected for lithologic description. These
descriptions were transferred from the iog for
adjacent monitoring well 058G03UF,
25—
30—
35+
40~

Page 1 of |



EnSafe/Allen & Hoshall Monitoring Well 058G03UF
Prolect: NGA Memphis ) Location: Mington, TN SHMU #59 (0Id Pesticide Shap)
Proiect No: 0I06-08420 Surtace Elevation: 2635/ feet msl
Started at 1337 on 3-4-56 TOC Elevatiors. 26332 feet msl
Completed at 1457 on 3-4-96 Depth to Groundwater: 1463 feet Measured: 4/5/96
Driing Method: Rotasonic — "4 inner core barrel/s’ *Gﬁcssng Groundwater Elevation: 24869 feet ms/

Oriling Company. Allance Environmental, Inc. Total Depty 55 feet
Geologist: [ Lacd W, Parks Wel Screen: 44 {o 54 feet
2 13 g|E|-|8|89 .
-6 |8ulEul = | 8| E| 2|3 GEOLOGIC DESCRIPTION € | WELL DIAGRAM
B |Esiggi g | B o) 5| 2 g
Bz |53|25| 3 ¥ g é 2] 7 o
e (0-1') Asphalt, soil, and gravel fil. — N
v oo :E G oL sphalt, soil, and gravel fi - g %
O] GW N N
ol s | | NN
(1=12') Silt, moderate yellowish-brown In color N %
2 | 160 mottled with light clive gray-colored material, % %
Contains organic and less light olive gray '% "‘;E
material from 2' to 2% % %
f R
1.0 % %
* ‘ NN
N N
LSRN
N
N N
N R
. N N
5- L0 N N
N
N N
R
= NN
g NN
“ M 2 NN
3 | o5 |22 S NNK
2 Moist from 7° to 10", 2 NNKN
s N\ ¢
s NN E
S
5 NN
5 N
R
. SRS
10 5~ NN
R
R
N N
o- , R
Very moist from 10 to 12°, % %
; N N
R
12 N N
N N
WD
R
0
- 2515 N N
No description available; collected Shelby tube § \‘§
sample from 12° io 15", % %
N N
4 83 ‘% g
N
N N
[P
N N
N N
N N
N B
15 B LDARE | NN
\MLA )

Page I of 4



EnSafe/Allen & Hoshall

Monitoring Well 058GO3UF

Project: NSA Memphis

Location: Milington, TN SWMU #59 (Old Pesticiae Shap)

Project No. 006-08420

Surface Elevation. 26351 feet msl

Started at 1337 on 3-4-96

TOC Elevation. 26332 feet ms!

Completed at 1457 on 3-4-96

Depth to Groundwater: 1463 feet

Measured: 4/8/96

Oriling Method: Rotasonic - "4 imver core barrel/6™ 0D casing

Groundwater Elevation. 248.69 feet msl

Dring Company: Alance Environmental, Inc.

Total Depth: 56 feet

Geologist: 0. Ladd, W. Parks

Wel Screen:. 44 to 54 feet

o . 8| g 7
- - -
EE & g Gg] % § é GEOLOGIC DESCRIPTION *" WELL DIAGRAM
1 EHHHEE :
{15~18") Silt, moderate yeliowish—-brown in color i S S
ML mottied with light olive gray—colored material. § %
2475 § N
{18-22') Silt, light olive gray in color, mottled N N
with a light moderate yellowish-brown=-colored % %
| 1.4 material from 18" to around 20'. % §
N N
A
RN
N
N
N N
N
20 % §
N N
5 | 82 % %
2.0 @ § §
& N\
N N
a5 | € N
{22-26') Silt, moderate yeliowish—-brown to a § § 5
dusky yellow in color. Contains iron—staining and = % % g’
1.4 iron-manganese nodules. £ § §
v N
. NN
2 NN
" = AN
N
N N
N R
N N
25 0.8 N N
R
MY
— 2375 N N
{26-31') Silt, moderate yellowish—-brown to dark % %
yeliowish—orange in color mottied with dark % %
12 yellowish-brown—-colored material. % %
N N
N N
RN
0
ML N N
\
N
y N
N N
N
30 4 NN _L

Page 2 of 4



EnSafe/Allen & Hoshall Monitoring Well 058G03UF
Froject: NSA Memphis Locatiors Miingion, TN SkMU #58 [Old Pesticide Shap)
Project No:  0K06-08420 Surface Elevationn 26351 feet msl
Staried st 337 on 3-4-96 TOC Elevation: 28332 fest ms/
Compieted st 1457 on 3~4-96 Depth to Groundwater; .63 feet Measued: 4/8/96
Driing Method: Aotasonic = 4 imner core barrel/8" 00 casing Groundwater Elevation: 24869 feet ms/
Driing Company. Aeance Environmental Inc, Total Deptix 56 fest
Geologst: [ Ladd W. Parks Wel Screen: 44 o 54 feet
B
) -~ |3 8 9 ¥
o ; p| e - = L e 2 e
y ém ,§;u ; g HEIE GEOLOGIC DESCRIPTION € | WELL DIAGRAM
I e - = E
% = Sg %gs B o % § s (7
\
([l ML - ‘1'%
B {100 14 . , - 2 %
{31-35"} Silt, moderate yellowish~brown in color ;-.,,‘
mottled with very fine, very light gray colored %
sand. Dark yeliowish—orange staining and %
iron-manganese nodules are present near 35 3:3
\
N
14 l ML %
, NN 3
! \ &
N
1 N
i %
| N
35+ L4 pEHe — —~—— - 9285 N
Xy {35-38.5") Sand, very fine-grained, very light ;\x‘
0.0 gray in color mottled with dark yellowish~orange o %,3
66| SW| material. Wet. 2N
o 3 N
:;o. ‘6 Contains some coarse dark yellowish—orange o7 o %
o4 81 '\ sand from 36' to 365" /] Z N
2.4 [h 3 GH 25 |2 NN &
: ~——"11 {385-37) Sand {medium to very ML RL )
coarse~grained) and gravel. Moderate 5 bd] b
o ) yellowish-brown to dark veliowish-orange in ‘f : x
T {100 CL color. 2 I3 :
H - .
{37-39") Sandy clay, moderate yellowish~brown o =R L
2.6 44— to dark yellowish- orange in color mottied with o045 o Lo b
very light gray=colored material. Becomes bl ba o
SM mostly pale yeliowish=brown in color near 39', [« [ “"‘g-
40 Top of Fluvial Deposits estimated at 39", 12235 CR< €
o y L3
(38-40") Silty sand, medium {o coarse~grained, bl P
With scattered gravel. Moderate CRC
yellowish=brown to dark yellowish-orange. Wet. . :
8 {100 No description available; collected a Shelby tube : :
sample from 40’ to 43" AN %:__
14 15 —— 205
1 G (43-44.5"} Sand, fine to very coarse-grained,
6 P o moderate yeliowish-brown to dark
501 (] GW yellowish—orange, and gravel, up to . 75" In i »
3@ longest dimension, angular to rounded, composed 4 =
g | 125 N, \ of quartz and chert, wet. /--22 E
45 12 [=by GW 1 bE

Page
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EnSafe/Allen & Hoshall

Monitoring Well 058GO3UF

Project: NSA Mempivs

Location: Millngton, TN SwMU #59 (0kd Pesticide Shop)

Project No. 0106-08420

Surface Elevation: 26351 feet ms/

Started at 1337 on 3-4-86

TOC Elevation: 263.32 feet ms/

Compieted at 1457 on 3-4-86

Depth to Growndwaten: 1463 fest

Megswred 4/8/95

Driling Method: Rotasonic = 4 inner core barrel/6” 0D casing

Groundwater Elevation 24869 feet ms/

Driing Company: A¥ance Environmental, Inc.

Total Depth. 56 feet

Beoiogist: [ Ladd, W Parks

wel Screery 44 (o 54 feet

" =
e (2 | E 81 a F
g8 183|262 N <
z & wlEw | 3 § 2 é GEOCLOGIC DESCRIPTION = WELL DIAGRAM
W ] i £
- |25 | @ g = g
% Z 06 gg g e % B @
©- Q
42
’F’.j ;C SH. {44.5-47.5") Sand, coarse to very
6:/0| GW | coarse-grained, moderate yellowish- brown to
'é'_, ;C dark yellowish~orange, and gravel, up 1o 2.5" in
12 0 longest dimension, composed mostly of angular
o1 C cheri, wet. Lo
T an T
} -LC Gw {47.5-48") Sand, fine to coarse-grained, very 055
O 5 ° light gray and mottied with dark
6 6| Sy | | vellowish-orange, and gravel, up to L5" in g
o longest dimension, composed mostly of angular .., 5
] 10 I d to rounded quartz and chert, wet. 2us | =
o: 39 (48-48°) Sand, fine to medium-grained, with &
50 o1 rare quartz gravel. Yellowish-gray in color s o
29 SH ! | mottied with dark vellowish~orange material, - 8
6/ [V GH iy misBEELIE. =]
ke slightly micaceous, wet. S =]
) N .
10 130] 18 9 o {40-515} Sand (fine to coarse-grained) and =]
f L { gravel (mostly quartz and chert); dark op
o Q yellowish—orange in color motiled with
,5,'; ?3 yeillowish~gray material, micaceous; wet.
.7, - - &
o: 31: 1. {51.6-53.5) Sand, fine to very coarse-grained, 3
L oo GW | and gravel (quartz and chert) is up to .75" in e
1.8 j{ longest dimension; yelowish-gray and wet. ;‘
5D T , 20 z
e {563.5-56") Sand, fine to medium-grained, with VB
f:{i;ifi{ rare gravel. Yellowish- gray color, micacous, “—
5‘?15 wet, -
B R .
Cde | SW
55— 08 °.° S
6 -0
St
0.0
— - 2075 X
Terminated soil boring at 568",
80—
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EnSafe/Allen & Hoshall

Monitoring Well 059GO3UF

GAMMA. RAY LOG

CAENG TYPE X MO
———

COUNTS PER SECOND

OF LDG =
%wn SURFACE

" DATE LOGGED: 05/22/96
Projeat: NSA Memphia Locotion: Millington, TR.SWMU_#58 (Old Peaticids Sheop)
Project No.: 0106—08420 Surface Elevation: 263.51 feet masl NOTES
Startad at 1337 on 3—4-88 Tou Elevotion: 263.32 feet mal
Compileted ot T457 on S—4—86 Depth to Groundwoter:14.63 feet Meowured: 4./8/96
Drilllng _Method: «_lnoer sars barmel/8" 0D nowing Groundwater Elevation:248.68 fest mai
Drilllng Cormpany: Alliance Environmental, Inc. Total Depth: 58 fest
Geologiat: D. Lodd, W. Parks Wall Soreen: 44 to 54 feet=
EREIE: =3 g aE
B |34 § 41818 §: GEOLOGIC DESCRIPTION T | WELL DIAGRAM
i HHBEHE g ; o 8 g s
i O1°) Awphalt, soll, and grovet T, - N i |
1|00 Y QL (0713 Aaphel. vo ? T XK -0 H‘ B
Py 262.5 N N = e o
I (1-12) $it, moderats yellowlsh—brown In calor i N N s
2 | 100 Hit mottled with light ofive groy-calored materiad, ; N N ]
il Containa orgonlo ond less light olive gray N R |
j material from 2 to 120 N N "é
R ‘
R =
NN
N § -
—=
‘ N N ——
NN -
o R - —
N N —
- NN | ——
1 . NN — ~
1 N &
\ =
NN
3| e Molst from 7* {0 10", g § § - P
| NN i e
1 | ﬁ § ‘% Bl
104} v NN -
Ny
18 Very molst from 10° to 12 § ;§ﬁ - uq':::w
! N N <]
Ny N =
NN - "
NN
NN
251.5) N N — I —
No ot e lected Sheity tube % % ﬁ
sampis from 12 to 15, % g\\\\; ;‘%w
NN ]
4|83 N N
NN
YR 8 >
NN 3
A —
N N
N N
18} & v 248 5] ol BLES ~15 -
RCRA_FACILITY SWMU 59 LOGGED BY:
INVESTIGATION OLD PESTICIDE SHOP GEOLOGICAL LOGGING
& NSA MEMPHIS SYSTEMS
7 MILLINGTON, TENNESSEE ‘
DWG DATE: 12/10/06 | DWE NAME: 8461563




EnSafe/Allen & Hoshall

GAMMA RAY LOG

mamwmrm

Monitoring Well 059GO3UF

COUNTS PER SECOND

o6 OF LOG =

GROUND SURFACE
- DATE LOGGED: 05/22/96
Project: NSA Memphils Location:Millington, TN.SWMU #58(0ld Pesticide Shop) N O‘TES
Project No.: 010608420 Surfoce Elevotion: 263.51 feat mal ;
Started ot 1337 on 3—4--46 . TOC Elevation: 263.32 fest mal
Completad at 1487 on 3—4-86 Depth to Groundwoter:14.63 feet Meosured: 4/8/98
Drilling Method: A lnnwe_oore baivel/8° 00 ocueing Groundwater Elevotion: 248.68 feat mal
Drilling Company: Alllance Environmental, Inc, Total Dapth: 56 Test
Geologlat: D. Lmid W. Parks Well Sorean: 44 to 854 f“&?
g 2 & & g 8
B g § § & % GEOLOGIC DESCRIPTION = | WELL DIAGRAM l l l l i l Ij ﬂ ﬁ ‘ l
‘ (16—16") Sit, moderot h—brown In colod N & _
mottied with Hght olive mmthw ratarial. § g 1§ }h
E 24 Ny R e )
‘ (16-22) Sit, light olive gray In color, mottied N R =
with o lght moderote yellowlsh—brown N N L
1.4 motarial from 16° te around 205, % g ”m I ——
A ] 4
N — |
NN
N N - .
JPR
N N P v
NN " T
N —
N B - —
201 NN
5| 82 § ;
20 g NN n e
‘ - NN =]
4 N N e -
N ==
(22—26) Sit, moderate yellowlsh—brown to dusky -] B N
| yellow In color. Contalns lron—stalning and g § % P —
140 from W ﬁ § § ¢ b ]
v NN
N N e
N R
N N
25 as] N {
‘ X N N " S
237.5) NN - I
(36317 Sk, mod brown to dork 1 % g\ m%'ﬁ
yallowish—arangs n ‘culor mottied with dork :’Q ;
1.zl yellowlsh--brown—colored material. :‘3 ‘ b -
| N |
N N
= Q: o
§ N | I
N P———
NN
NN
| K i S
1.4 % ‘
NN
N N
a0 ‘ . 2 w30 I~
RCRA FAQIFUWJ SWMU 59 LOGGED BY:
| INVESTIGATIO OLD PESTICIDE SHOP GEOLOGICAL LOGGING
i NSA MEMPHIS SYSTEMS
MILLINGTON, TENNESSEE ‘ v
DWG DATE: 12/10/86 J OWG NAME: 84GLEG3A




EnSafe/Allen & Hoshall

Monitoring Well 059G0O3UF

GAMMA, RAY LOG

CARING TYPE: 2" PO

Fraject: NSA M hi

Location: Millington, TN.5Widl §#58(0id Pesticide Shop)

COUNTS PER SECOND

———
TOP OF 1.0G w
GROUND SURFACE

DATE LOGGED: 05,/23/96

Project - No.:

GT06—08430

Surfove Elevotion: 263,851

faot msl

Started - at 1337 on 3—4—96 . TOC Elevation: = 263.32 fest mel
Completed at 1457 on 3—4-86 Depth to Groundwater:14.63 fest Mecwured:
Drilling Method: Rotweonio—o" I aore barl /8 0D scewing Groundwater Elevation:248.69 feet mal

Drilling Company:

Alllonos _Envlr

Y

I, Totol Depth: 56 feet

NOTES

DWG DATE: 12/10/96 | WG NAME:

Geologiat: 0. Lodd, W. Parks Weil Screen: 44 to 54 fwt?
PRI IBE g 5 . 8 g
"REE s—:~§ g 3| & g GEOLOGIC DESCRIPTION = | WELL DIAGRAM l l l\ [ k ! i l T ‘\ ﬁ h
i N N ~30 l
i sar N N :
| NN
6 232 N § —
(3138 Siit, moderote yellowlsh—brown In color 5 N R ‘
mottled with very fine, very light groy colored N N e
sand. Dark yellowlsh—orange stalning ond NN . —gw
Tresey g dules are p t near 38", \Q %
14l N N —~ i
fi NN S—
i N R
i N N
% N A - %
‘ N N
NN 2
" NN e
(36—38.5) Sand, very ; ’ 289 b NN B ] ]
—38. nd, very finegrained, very light NN % 1:"“’,:.“%*
® ] groy In color mottied with dark yellowlsh—orange ] N % & "
o SW|  motedal.  Wet. " NN " —
525 Contalne some dark yeliowle W 2 N 3 é
T 59 \ sand from 36" to 36.5% Vi 42 NN Sl
24 PRSI (38.5-37) Sand (medium to very 226 5 1 T - ]
coarse—~groined) and gravel. Moderote 1 {
] 7| 10l o | | Zolomeh—brown o' derk yeMowish~orange n ?: N -x::m
——
(37-38") Sondy olay, moderote yellowish--brown ——
! 28 to dark yellowish— orangs fn color mottied with |nn, o - B
vary Hght gray—colored matardal. HBacomes
SM muatly pale yeliowish-brown in- oolor near 38" .
%0 Top of Fluviol Deposits sefimaoted ot 38°. Ernk il
\ (39-40") Silty sond, medlium to coarma—groined.,|
with scattered grovel. Moderote
yellowleh—brown to dork yellowlsh—orange. Wi
8 | o0 No description avaflable: coliected o Shelby tube
i sample from 40° to 43,
1 ye zzowli
| 19 (#3—44.5") Sond, fine to very coarsegrained,
S8l qw| moderts yellowish—brown to dark
a:1c] GW|  yetlowlsh—arangs, and gravel, up to 75" In *4#*
longest dimenal qulor to dod, comp ‘
KRR Ex @ of quartz ond chert, wet el
, ﬁ%ﬁé‘%ﬁ SWMU 59 LOGGED BY:
) ‘ OLD PESTICIDE SHOP GEOLOGICAL LOGGING
NSA MEMPHIS ‘ SYSTEMS
MILLINGTON, TENNESSEE ‘ ‘




EnSafe/Allen & Hoshall

Monitoring Well 059G0O3UF

GAMMA RAY LOG

CAENG TYPE: 7 PVC

COUNTS PER SECOND

et
TOP OF LOG =

DATE LOGGED: 05/23/96

Project: NSA Memphis Location: Millington, TN.SWMU ?SO(OH Pesticide Shop)
Project No.: 0106—-08420 Surfaoe Elevation: 263.51 fest msl
Started at 1337 on 3—4-086 TOC Elevation: 263.32 feet msl =

Completed ot 7457 on 3—4—96

Depth _to Groundwater:14.63 fest Measured: 4/8/96

Driliing - Method: Rolososio—4" inner core barvel/8" OD coning

Groundwater Elevation:248.60 fest msl

Dfﬂllng Company:

Alllance Environmental, Inc.

Total Depth: 56 fest

Well Soreen: 44 to 54 feet:

bl)

£18le
g%;

D. Lodd, W. Parks
§

Ik

IN FEET
ANALYTICAL

SAMPLE

GEOLOGIC DESCRIPTION

ELEV. (ft—m)

¥

3

-)(

10| 130 1.6]- K
A A

3

3

q

(44.5—47.5') Sand, ocarse to very
ocarse—grained, moderats

chert, wst. L1218

(47.5—48") Sond, fine to ocoorse—grained, very L 215.5
ght groy and mottied with dark
yaﬂowhh-ormgo.mdgmvd.upto15'h

tomndodqwtzmddnd.w.t ']"2“'3

(48—49') Sand, fine to medium—groined, with
rore quartz gravel.  Yelowlsh—gray in oolor
mottied with dark yellowlsh—oronge meoterial,
alightly miccosous, wet.

0.01 slot, PVC soreen

(40—561.5') Sand (fine toooauo—gmhod)oad
M—mmmwm /"2‘2

(51.5-53.5') Sond, fine to very oocorss—grained,
ond gravel (quartz and chert) la up to 75" in
lengest dimension; yeliowleh—groy and wet.

210
(53.5—86°) Sand, fine to medium—gruined, with
rare gravel. Yellowlsh— gray oolor, micocous, j
wet,

207.5{
Terminated soll boring ot 58°.

IEPVC.M@@

NOTES

¥ RCRA FACIUTY
NVESTIGATION
§ NSA MEMPHIS

MILLINGTON, TENNESSEE

SWMU 59
OLD PESTICIDE SHOP

OWG DATE: 12/10/98

] DWG NAME: D4GL593C

LOGGED BY:
GEOLOGICAL LOGGING
SYSTEMS




TESTTHG SERVICES, nc.

Measurement of Hydraulic Conductivity
Client: EnSafe/Allen & Hoshall
Date of Report: 03/22/96 Prbject No.: E=3-157
Client’s Project No.: 0106090000
Sample I.D.: 0059S03UF15
Soil Description: Brown & Gray Clayey Silt
Test Media: City of Memphis Water

Wet Density (Lbs/ft-") 139.4 139.9
Dry Density (Lbs/ft3) 107.6 107.7
Moisture (% Dry Wt) 29.5 29.9
Porosity (n) .36 .34
Degree of Saturation (%) .99 1.0

Specific Gravity (ASTM D-854) 2.66 -—

Permeability

Temperature Correction, R, = 1.008

K, = 6.0 X 10'7 cm/sec
K, = 4.1 X 107 cm/sec
Ry = 7.2 X 1077 cm/sec
K, = 5.5 X 107 cm/sec

Coefficient of Permeability, K, = 5.7 X 1077 cm/sec

Tested in accordance with ASTM D-5084-90.

Lab No. P-96-017 Reviewed By: @ CQQ

David D. McCray

6’756 BuckiLes CovE MenpPHIS, TN 38133 201-385-1199 FAX 201-386-6614



U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
. 6 4 3 214 1 4 4+ 3 4 6 810 1416 20 30 40 50 70 100 140 200 _
T T T ! LI L MO N I T T *ﬁ'ﬂ'*h-.z_\\ [ -
10
. N .
\
70f 30
& \ %
2 \ ©%
-
& =
g % \ Iso g
& _ \\ §
2 70
\\
20} \\ 80
1 \90
0 100
500 100 50 10 5 1 [ 3 01 0.05 001 0.005 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES s I — T — [ — SILT OR CLAY
. Semwia Mo. [ _ Bl or Dupt e 0T —————{emea_EnSafe/ASH # 010609000
059 SO3UFIS
Area
| Boring No.
GRADATION CURVES o 03/22/96

TRI.STATE TEOTIAMMA CEDVINAES NN
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TESTING SERVICES, nc.
Measurement of Hydraulic Conductivity

Client: EnSafe/Allen & Hoshall

Date of Report: 03/22/96 Project No.: E-3-157

Client’s Project No.: 0106090000

Sample I.D.: 059503UF43

Soil Description: Brown Sandy Gravel

Test Media: City of Memphis Water

Wet Density (Lbs/ft-") 136.7 148.7

Dry Density (Lbs/ft3) 115.7 130.0

Moisture (% Dry Wt) 18.2 14.4

Porosity (n) .30 .22

Degree of Saturation (%) .97 1.0

Specific Gravity (ASTM D-854) 2.65 ——
. Permeability

Temperature Correction, R, = 1.043

= 1.4 X 104 cnm/sec
K,=2.7X 10°* cm/sec

= 4.3 X 10" cm/sec

= 1.5

K X 10™* cm/sec

(A
Coefficient of Permeability, K, = 2.6 X 10™* cm/sec

Tested in accordance with ASTM D-5084-90.

Lab No. P-96-018 Reviewed By:

6756 BUCKLES CovE MempPHIS, TN 38133 901-385-1199 FAX 901-386-6614



U. S. STANDARD SIEVE OPENING' IN INCHES U. S. STANDARD SIEVE NUMBERS HYDROMETER
6 4 3 21+ 1 4+ 4+ 4 3 4 6 310 1416 20 30 40 5 70 100 140 200
1 1 I ¥ 1 ¥

! T TR T T T I T T
.\\
90}

o

10

3
8

]
3

PER CENT FINER BY WEIGHT
8
/
3
PER CENT COARSER BY WEIGHT

8
3

\ 180

N )
10 ™ 9%
S
ol ' ? 100
500 100 50 10 5 1 .5 0l 005 001 0.005 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES pvr— GMYEL e ot | WSMD I e SILT OR CLAY
i e Comfcsn a L W B e EnSafe/ASH # 010609000
059S03UFY3
Area
 Boring_No.
GRADATION CURVES ben 03/22/96

. TRI-STATE TESTING SERV&, INC.



NAVY CLEAN CHAIN OF CUSTODY RECORD
ENSAFE/ HOSHALL

ALLEN 8.
(901> 383-9115 . |

—

N PAGE__ ] OF
cuent  _EASa -pe PROJECT MANAGER ALLL&QL
ADDRESS w TELEPHONE NO. W

ANALYSIS REQUIRED

¢
& W
PROJECT NAM (2] 3 N
E/NUMBER FAX. NO. __, JE %
MEDIA STATUS: (A, B, OR C) SAMPLERS: (SIGNATURE) § N} Y REMARKS
. é‘* 2 ¥
FIELD SAMPLE TYPE/SIZE PRESERVATION ] /.
SAMPLE NUMBER DATE TME 1" 7vpe OF CONTAINER  [¥Emp.T CHEMICALY < (AN %)
59sMwoIS [3efaC WD <o [3"dig Shelbuld - | = Y Y xdx e 1Y _
y) el ML ool (2" dug Shelh Il —1 = Yy XXX X
”~
RELINQUISHED BY: DATE | ReLINQUISHED BY: DATE| RELNQUISHED BY: DATE| ReunQuiSHED gY:” DATE]
SIGNATURE 5/4‘4‘ SIGNATURE SIGNATURE SIGNATURE
PRINTED PRINTED PRINTED PRINTED P
coMPANY _EE A S TME | comPANY TIME | compaNY TME | company TIME
REASON ,Ama.l.ﬂn.s_ NOO| Reason REASON REASON, A
METHOD OF SHIPMENT: \irtct COMMENTS: AFTER ANALYSIS,F;AMPLES ARE TO BE:
SHIPMENT NO. [N - a gT'S;&%ED(Qg /(ADD%N)-‘\L FEE) -
- n ,"I“"s
SPECIAL INSTRUCTION: Y O STORED OVER 90 DAYS (ADDIMONAL FEE)
\ O RETURNED TO CUSTOMER

N\

kY




SWMU 65

SOIL BORING/MONITORING WELL LOGS
AND
GEOTECHNICAL LABORATORY RESULTS



EnSafe/Allen & Hoshall Monitoring Well 065G05UA
Project: NGA Memphis Locatior: Miington, TN SWMU #65 {Tranng Mock-Ub Site)
Proiect No: OK06-08420 Surface Elevation: 26400 feet msi
Started at 230 on 2-17-86 TOC Elevation: J6804 feet ms!

Completed at 1320 on 2-/7-96 Depth to Groundwater: 399 feet Measusd 4/8/96
Driing Method: Rotasontc — 4" imer core barrel/6" 0D casing Groundwater Elevation: 26205 feet msl

Driing Company: Alliance Environmenta, Inc. Total Depth: 20.25 feet

Geologist: J Kingsbury Wel Screer: 10 to 20 feet

WELL DIAGRAM

GEOLOGIC DESCRIPTION

ELEV. {ft-msi

;
:

ANALYTICAL
SOI. CLASS

SAMPLE
PID (pom)

;

INFEET

DEPTH

From 8' to 18", siit is yellowish~brown to
BG yellowish-gray in color, with specks of organic

{0-20") Upper Alluvium {see descriptions -

below), :i

i

Ciay, brownish-gray in color, hard and dry. X

_

.

100 | BG — : 2501 2
Silt. From 5" to 8, is very light brown in color :i

_ and moist, ™
BG 2
»

10/20 sand ----+—— bentonite seal —>

T
>< LITHOLOGIC
SAMPLE
a s B
\ N

\\\ GRAPHIC LOG

[

o

t- 0.01 slot, PVC screen -+« 2" 10, Sch. 40 PVC casing 3|

10 material and some orangish=colored staining.
il
BG ML
5 2 {70 BB =
i
2
BG ]
i At 18', color changes to greenish—gray/olive %
. BG gray. Very moist 10 wet with some snail shells z
20 i - present. 2444 -
7 Terminated soil boring at 20"
25
30
35~
40

Page | of 1



EnSafe/Allen & Hoshall Monitoring Well 065G0B6UA
Project: NGA Memphis Location Milington, TN. SMU #85 {Training Mock-Lp Site)
Project No: OI06-08420 Surisce Elevation: 264.25 feet msl
Started at 0930 on 2-17-96 10C Elevation: 266.28 feet msi
_ Completed at 1045 on 2-77-96 Depth to Groundwater: 490 feet Measured: 4/8/96
Driing Method: Rotasoric — 4" inner core barel/6” Ol casing Groundwater Elevation. 2638 feet ms/
Driing Company: Alance Environmental Inc. Total Depihc 20.25 feet
Geologst: J Kingsbury Wel Screen: 10 to 20 feet
. =
=l Sulfuwl u| | Bl 8 g GEOLOGIC DESCRIPTION = | WELL DIAGRAM
i Eeoel 81 B 2|2z g
EZ S3|2%| F| | & 7] X
, {0-20') Upper Alluvium {see descriptions -, w1 T
! ML below) £ o bl
) ~0622 | B J Pa ®
\SEIL Light brown to yellowish=brown in color, /- o s 3
' & ©
. oL Clay. Brownish—gray to light brown in color: ; o] E
Eum Hard. g ol P ‘z‘
N 4 " . o
2582 { © & o
2 Sit. Yeliowish-gray to yellowish—brown in color. v P
Rare organics with iron-stained haloes around 7] <
E them from €' to 12°. & [ F
10 ML + g
4 i -
! From 12' to 14', increase in orange~colored iron & i °
3 i staining and mottiing. Silt is yellowish~brown to 5 psE £
 With some gray, and moist. 2502 g =t ;’
16~ No description available; collected Shelby tube N IS
THIT sample from 14’ to 18’ in 65MHOBDA. 2482 | B 2 " .
| AN A s 2
Sit, vellowish—brown with some gray, with g & R
; ML erange~cofored iron staining and mottiing, moist = z [
| 1o wet =
20~ D44 ?_'ls f H

Terminated soil boring at 20", Note: No samples
were collected for thologic description. These
descriptions were fransferred from the log of
adjacent monitoring well B5MW0OSDA,

DB

30—

40+

Page 1 of |



EnSafe/Allen & Hoshall Monitoring Well 065G06DA
Project: NSA Memphis Locationr Miinglon, TN SwML #6865 [Traning Mock-Lp Site)
Proiect No: OI06-08420 Surface ievation: 264,18 feet ms!
Started at 085 on 2-17-86 TOC Elevation: 2662 fesims
Completed at 0930 on 2-7-96 Depth to Groundwater: 962 feet Measued: 4/8/96
Dxiing Method: Rotasonic — 4" iner core barrel/6" 00 casng Groundwater Elevation: 25850 feet ms!
__Driing Company: Alance Environmenta, Inc. Total Depih. 45 feet
Geologist: J Kingsbury Well Screert 32 to 42 feet
) =
2128 |g|8|- 2 - o b ,
- g 8 a-; wl w 8 E g GECLOGIC DESCRIPTION = WELL DIAGRAM
S IR LE 3
é Z 96 w | B E - T |
B6 ML ;g;ig}‘} Upper Alluvium (see descriptions 1
: )
’ 2% | 88 \ Sit. Light brown to yellowish—brown in color. /-
CL Clay. Brownish—gray to light brown in color.
5 BG6 Hard.
- - 2682
86 Silt. Yelliowish—gray to yellowish=brown in color.
Rare organics with iron—stained haloes arpund
them from 8 {o 12",
. BG
10 z2 1120 ML
4 BG
From 12’ to 14, increase in orange~-colored iron 4 3
BG staining and motifing. Silt is yellowish~brown to 5 5
with some gray, and moist. 15502 o
o ~ /" > \
15+ 3 |00 No description available; coliected Sheiby tube poy ‘&\
E \_sample from 14" to 16" o2 | ¥ a}%
‘ £
| BG ;} ] Silt, yellowish—brown with some gray, with & %
1 | orange-colored iron staining and mottiing, moist o &:
3 BG Il to wet. ; %
20— | i From 20’ to 34", clayey silt, olive gray to N
4 {8088 E brownish=gray, with some snail shelis, moist, %
E E §
N g6 | \
I N
N
25+ 86 ||[II{l ML N | ¥
k]
. -]
4 - Bg E
] s
] | With lenses of sand from 28 to 34", o T f?:,
304 H Top of Deeper Alluvium deposits estimated at o
2e', R
k BG # ’ :
= 5 {83 l -+
e BG —
| i o | § o
35 BG %o Sand, dusky yellow to ofive gray, with gravel up - 2 ”
] 00 to 1" in longest dimension. Percentage of gravel =~ &
56| SW| increases with depth to 38". a. S
1 86 "5 5
(o 30> — V) E
) 8 | 100 No description avallable; coflected Shelby tube 2
a0 sample from 38° to 40", poan | -
S 42
wry

Page ! of 2



EnSafe/Allen & Hoshall

Monitoring Well 065G06DA

Location: Milngion, TN ShMU #65 {Training Mock—-Lp Site)

Project: NGA Memphis
~ Project No: 0I06-08420 Surface Elevation: 264.15 feet ms/
Started at 085 on 2-17-96 TOC Elevation: 26602 feet msl
Compieted at 0930 on 2-7-96 Depth to Groundwater: 962 feet Measred: 4/8/95
Driing Methodt Aotasaric = 4" inner core barrel/6” 0D casing Groundwater Elevation: 25650 feet ms/
Driing Company: Alance Environmental Inc. Total Deptht 46 feet
Geologist: J Kingsbury Wel Screen: 32 fo 42 feet
. 5
Lk %g g‘fg g AR IR GEOLOGIC DESCRIPTION € | WELL DIAGRAM
= " " " § =
. < [~4
Bz 3w§w§ gg % § ﬁﬁgﬁ o 2
: =N - : — ot 2z I g
BG C ég Sand and gravel. g ®
7 |25 | B8 Cockfield Formation: Brown stiff clay with €
fine-grained sand interbeds. (j
cL
45— BG
Terminated soll boring at 468",
B0
55—
B0~
B85
70+
75+
B0

Page 2 of 2



EnSafe/Allen & Hoshall Monitoring Well 065G07UA
Project: NGA Mempis Location: Miingion, TN SwMU #65 {Training Mock—=Lp Site)
~_ Project No: 0I06-08420 Surface Elevation: 26285 feet ms/
Started at /00 on 2-17-96 TOC Elevation: 284.88 feet ms/
Completed st on 2-17-86 Depth to Grourxdwater: 4.0 fest Measured 4/8/96
Driing Method: Rotasonic ~ 4" imner core barrel/6" 0D casing Groundwater Elevalion: 26073 feet msi
Driing Company: Alance Environmenta, Inc. Total Deptiy. 2025 feet
Geologst: J Kingsbury , Wel Screent 010 20 feet
o |=Z s | E 8 ?
™ [ 2 — % o = .
b g y|Euwl & £l 2|3 GEOLOGIC DESCRIPTION € | WELL DIAGRAM
S FIHHE
EE jac I/ gm g = | £ 2 gl L‘lj
. {0-20") Upper Alluvium [see descriptions b oo
86 ( ML below), . »? Pu ol T
- 7 7 12608 L] TR >
BG Fill material is present from 0' to 2'. Silt with o Mp1 B
some gravel, brown in color, z Pl 2
— o . &=
5- 1 | 100 Clay, brown in color, hard and dry. g :: & 2
O >
lﬁ- i‘ -
2 BB
- - 2539 | SRUN
10 Silt, yellowish—gray to yellowish—brown in color, ) 1
molst.
Some molikng with dark yeliowish—orange g
stained material from 10" to 20", o o i =
o :: o
15 2 |70 z e [ Q
- M F; : o
L B‘ £ 3 i ;‘ —
3 2 [E[
S Lo
Silt exhibits a color change near 20' to olive S 2 el
gray/greenish-gray. | Ei
20 2429 | = 2
Terminated soll boring at 20"
25-
30-
35~
40~

Page 1 of 1



Measurement of Hydraulic Conductivity
Client: EnSafe/Allen & Hoshall
Date of Report: 03/01/96 Project No.: E-3-157
Client’s Project No.: 010609000
Sample I.D.: 065S06DAl16
Soil Description: Gray & Brown Clayey Silt

Test Media: City of Memphis Water

Wet Density (Lbs/ft?) 124.8 125.6
Dry Density (Lbs/ft3) 96.5 97.6
Moisture (% Dry Wt) 29.3 28.7
Porosity (n) .43 .42
Degree of Saturation (%) 1.0 1.0

Specific Gravity (ASTM D-854) 2.70 -—

Permeability
Temperature Correction, R, = 1.041
= 4.6 X 10°® cm/sec
= 4.0 X 10" cm/sec
= 5,1 X 10" cm/sec

K, = 4.7 X 10 cm/sec

Coefficient of Permeability, K, = 4.8 X 10" cm/sec

Tested in accordance with ASTM D-5084-90.

A
Lab No. P-96-012 'Reviewed By: ‘i22?2£4j9<f?7
vid D. McCray (i::////

6756 Buckles Cove MempPris, TN 38133 201-385-1199 Fax 901-386-6614



U. S. STANDARD SIEVE OPENING IN INCHES U. S. STANDARD SIEVE NUMBERS HYDROMETER

6 4 3 21 1'% 4 3 4 6 810 1416 20 30 40 50 70 100 140 200
100 T T I L R T T T T T xi

N 1% I I I O S | I T RS I S AU I 15 1 O U oo

3
L~

-]

3
L
]

—+

PER CENT FINER BY WEIGHT
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g
PER CENT COARSER BY WEIGHT
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e te_|_ O v B ' 55Tt rmiec_EnSafe/A8H_# 010609000
SOLDR 1
Area
.  Boring o
GRADATION CURVES Date 03/01/96

O TRI-STATE TESTING SERV{S, INC.



TESTWG SERVICES, inc.

Measurement of Hydraulic Conductivity
Client: EnSafe/Allen & Hoshall
Date of Report: 03/01/96 Project No.: E-3-157
Client’s Project No.: 0106090000
Sample I.D.: 065S06DA40
Soil Description: Gray gravelly Sand with trace of silt

Test Media: City of Memphis Water

Wet Density (Lbs/ft-") 136.9 137.4
Dry Density (Lbs/ft?) 127.8 120.6
Moisture (% Dry Wt) 7.1 13.9
Porosity (n) .20 .24
Degree of Saturation' (%) .71 1.0

Specific Gravity (ASTM D-854) 2.57 —-—

Permeability
Temperature Correction, R, = 1.000
K, = 1.9 X 10" cm/sec
= 2.0 X 107 cm/sec
Ky = 1.1 X 1074 cm/sec
K, = 1.8 X 10" cm/sec

Coefficient of Permeability, K, = 1.8 X 10" cm/sec

Tested in accordance with ASTM D-5084-90.

Lab No. P-96-013 Reviewed By: @QQ 777 g
7

David D. McCray

6756 BuckLes Cove MempPHIs, TN 38133 201-385-1199 FAx 201-386-6614



U. S. STANDARD SIEVE OPENING IN INCH U. S. STANDARD SIEVE NUMBERS HYDROMETER
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 Boring No.
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BACKGROUND WELLS

. SOIL BORING/MONITORING WELL LOGS




¥ Chrang BE- log IDs

Eve . ©
: | ‘ Monitoring Well-B6=02=8"
Environmental & Safety Designs, Inc. OBG6G-02 LS
Project NAS Menpivs : Location: Miington, TN Background Site #2
Project No: NOOS4 Surtece Bevation: feet ms/ ,
Started at 0745 0n -2-85 T0C Elevation: _feet ms/
~ Completed at 0845-on +12-95 ' Depth to Groundwater:  feet ; Measured:
Driing Method: Aotasanc Graundwater Elevation: feet ms/
Driing Company: Narth Star Dniling i ' Total Deptic 200 feet -
Geologist: Jack Canmichael and Wiliam Farks Wel Screenc 10 to 20 feet 3
L]
g2 g 8 E 3
EE g8 g £ § ' g ~ GEOLOGIC DESCRIPTION S| weLDmGRaM 2
b 2
k= g§ gg AR , § 5 ﬂ &
] Fil and roots. ' P S =]
1 5 '
1175186 Silt, clayey, yellow brown to gray brown, moist, L
5 soft. ‘
il
HER g
10~ ML |  sit, clayey. yellow gray to olive gray, stained + [l 8
- yellow orange, laainated with orange to brown A1) g
2 | 50] BB thin striations. 3 A=f Q
5 EE
15+ : :_:
3 |e75 86 2 R
5 [
] I
20- 4 | 75|86 B RN
; R Log information taken form the boring for the
lower fluvial well BG-2.
25+
30—
35+
40+

Page 1 of 1



.ﬂﬁ? Monitoring Well B6=02=UF
Environmental & Safety Designs, Inc. OBGGEO2 UF
Project: NAS Memphis Locatiore Milngtor, TN Background Site #2
Project No: NOOS4 Surface Elevation: _feet msl
Started at 0745 on 785 TOC Elevatior  feet msl
Completed at 0545 on 1-17-95 Depth to Groundwater: fest Measired
—y Rotasont Grourdwater Elevatiors  feet msl
Driling Company: North Star Driling Total Deptix 46.0 feet
Gedlogist Jack Canmichael and mliam Parks wel Screere 36 1o 46 feet
13 |g|E|l<| 8|8 RS, 7 o
i ;@ & E g 3 GEOLOGIC DESCRIPTION = WELL DIAGRAM
Sl ve = >
é; 35 g% g £l e 3 g I
Fili and roots. Y NEY S
N N
3R
N NI
1 175186 Silt, clayey, yeliow brown to gray brown, moist, § % % %
5 soft. N 8RN N
S NEN N
R MR
* W R
Y MY
. N ONESN N
: R N
- R MR
N NEN =8
10 Sit, clayey, vellow gray to ofive gray, stained % % % %
1 yellow orange, iaminated with orange to brown % ‘% ’% %
2 150188 thin striations. g % a\% % %
= ,
NN MR
- " NN
5 N NN 2
3 {875| 86 %%%%
S RS B
> RIS R
¢ NN NR
RN [ |
0 NEN N ‘
i NN |
20— 4 |715|86 %‘%%% |
] S NN R
= B R
s NES OB
» NN NR
N W ONEE N
5 (100} BG Sit, clayey, light olive gray to yellow gray with % % % %
25 iron staining, trace gravel. = % “g =
7 Silt, clayey, light olive gray, less iron staining. % %
, , N R =
NN | ®
| . NE
304 .9 Sand, silty, trace clay, some gravel, yeliow brown N N S
R Y B =
i L to gray brown. NN +3
0'_”»:: Sand, medium to coarse with gravel, orange 7 i
g{ brown to yeliow. _%
: Do
35 ol 2
= 7 e . k-
6 {108 | B6 0 ° Sand, fine, with trace gravel, grayish pink to —+ »
g Qravish orange, some yeliow orange mottling.
. .q
)<
40 <7 e
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B ®

Environmental & Safety Designs, Inc.

Monitoring Well B6—02-UF
OBezp2 U

Project: NAS Mempiys Locatiore Miington, TN Background Site #2
Started at 0745 on -17-95 TOC Elevatiore feet ms/

Completed at 0845 on 1I7-95

Depth to Groundwater; feet ' Measured:

Driing Method: Rotasanic

Groundwater Elevationr  feet msl

Driing Company: North Star Driing

Total Depth: 460 feet

Wel Screerc 36 to 46 feet ]

2 g 8 I
E 8,§ .g g % g GEOLOGIC DESCRIPTION s WELL DIAGRAM
' p
E‘E gm §w g e E 3 g

f\’.x? EEEI

. g -

"4 ep -

D - o

1 R Same as above but dark yellowish orange. N

45~ D 4 ~ )

7 | s0 | BG P — 4
Log Information taken form the boring for the
lower fluvial well BG-2.

50—
55
80—
85~
70—
754
]
80
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Monitoring Well B6-04—5-

Environmental & Safety Designs, Inc. OBGEM LS
Project NAS Memphs : Locatiore Menphs, TN
Started 2t D00 o0 F1-85 TOC Elevatiore  feet msl
Completed at 15 on 195 Depth to Grotndwater: feet Measured
Driing Method: Rotasanc _ Graundwater Elevatior: feet ms/
Dxiing Company: North Star Drilrgy Tota Deplix 200 feet
Geologst: Jack Camichasl wel Screere 10 to 20 feet i
AT INEIR I
=h gg Bul 5| 8| B g 3 GEOLOGIC DESCRIPTION E | WeLL DiacRaM
e (EEide 1 . -
bz mgg g tle|8|8 E T
- Fill and debris. N ‘{
SN
NN < 3
NN E2
1 |100 |86 Silty clay, paie olive with reddish brown mottiing, %’ % 2
5 stiff. N N £
| 1 =
10 ML | Clayey siit, yellow gray to yellow brown, mottled -+
1 with reddish brown.
2 100} BG Clayey sill, yellow gray to vellow brown mottied §
3 yeliowish orangs, iaminated, low plasticity. "5,
1 o
t5- 2
] 2
] =
. f=J
20 3 {1086 —L

30-
35-

40-

Log information taken from the boring for the
lower flavial well bg~4.

Page 1 of |



AP E Monitoring Well B6-04—-UF
Environmental & Safety Designs, Inc. ORGGE AU
“Project. NAS Menphis "] Location: Mivgtmm Background Site #4 Y
Started at 000 on H-B-55 TOC Eievatior: feet ms/
- Completed at 15 on -6-85 Depth to Groundwater:  feet Measired
Driing Method: Rotasonc Groundwater Elevation: _feet ms/
Driing Company: North Star Drilng Total Deptie 50.0 feet
Geologist: Jack Camichae! ) Wed Screerc 40 fo 50 feet
z 5 gw S g; wl g § g 3 BGEOLOGIC DESCRIPTION = WELL DIAGRAM
o b A4 - ¥ . = “x
Eg 3% giﬂ % " 8 B 7 7 g 1 |
Fil and debris.
! | 100 B6 Siity clay, pale olive with reddish brown mottling,
5 stiff,
10 Clayey silt, yeliow gray to vellow brown, mottied
1 with reddish brown.
2 |100| B6 Clayey silt, yeliow gray to yeliow brown mottled
yelowish orange, laminated, low plasticity. g
15 8
| : 3
d &
®
" 5
20 3 | 100} BG Siit, medium gray, massive, low plasticity, traces z
1 of iron inclusions, e
5
wn
=)
25+ Siit, clayey, medium gray stained yellowish &
1 orange, plastic.
4 1000} B6
o4\ Siit, clayey, yellow gray to ofive gray.
. A
] 0
@O
[
35+ o
5 {100} BG g
6
£
7 V.+ GP Sand, silty, with gravel, yellowish gray to
40 F" vellowish brown, mottied vellow orange, moist to - €L
_ we _
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TESTTWC SERVICES INC.
Measurement of Hydraulic Conductivity
Client: EnSafe/Allen & Hoshall
Date of Report: 03/01/96 Project No.: E-3-157
Client’s Project No.: 010609000
Sample I.D.: 065S06DA16
Soil Description: Gray & Brown Clayey Silt
Test Media: City of Memphis Water

Wet Density (Lbs/ft"‘) 124.8 125.6
Dry Density (Lbs/ft3) 96.5 97.6
Moisture (% Dry Wt) 29.3 28.7
Porosity (n) .43 .42
Degree of Saturation (%) ‘ 1.0 1.0

Specific Gravity (ASTM D-854) 2.70 ——

Permeability
Temperature Correction, R, = 1.041
= 4.6 X 106 cm/sec
= 4.0 X 107 cm/sec
Ky = 5.1 X 10 cm/sec
K, =4.7 X 1076 cm/sec

Coefficient of Permeability, K,y = 4.8 X 10" cm/sec

Tested in accordance with ASTM D-5084-90.

Lab No. P-96-012 Reviewed By:

vid D. HcCray

6756 Buckiles CovE MEnmpPHIS, TN 38133 201-385-1199 FAX 90 1-386-6614



U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
6 4 3 21k 1% 4 3 4 6 810 1416 20 30 40 50 70 100 140 200
100 T T LI S B VO O B AL T i I I 0
N | [} RSP r. S AR -
N 10
N

% \\ 20

\ .
5 - \ g
g« \ w§
: - \ :
g a0} \ o :5:
& - - - £

£ 70

20 ~80

10} 9%

. 4
0 100
500 100 % 10 5 65 0. 005 061 0005 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES —— wa — T T SAND l — SILT OR CLAY
CT—— _— 25— —T—rmies_EnSafe/ABH_# 010609000 |
065 SObDA 1 ,
Area
 Boring No.
GRADATION CURVES owe03/01/96

TRI-STATE TESTING SERV{Js, INC.




Tssﬁc SERVICES, Inc.

Measurement of Hydraulic Conductivity
Client: EnSafe/Allen & Hoshall
Date of Report: 03/01/96 Project No.: E-3-
Client’s Project No.: 0106090000
Sample I.D.: 065S06DA40
Soil Description: Gray gravelly Sand with trace of s
Test Media: City of Memphis Water

Wet Density (Lbs/ft’) 136.9

Dry Density (Lbs/ft3) 127.8
Moisture (% Dry Wwt) 7.1

Porosity (n) .20
Degree of Saturation (%) .71

Specific Gravity (ASTM D-854) 2.57

Permeability
Temperature Correction, R, = 1.000

K, = 1.9 X 10" cn/sec

K, =2.0X 1074 cm/sec
Ky = 1.1 X 107 cm/sec
K, =1.8X 10°* cm/sec

157

i1t

137.4
120.6
13.9
.24
1.0

Coefficient of Permeability, K,, = 1.8 X 10™ cm/sec

Tested in accordance with ASTM D-5084-90.

Lab No. P-96-013 Reviewed By: €§£j>£:::i§;§i>

David D. McCray

6756 Buckies CoveE MEenmpPHIS, TN 38133 201-385-1199

ets—
~

FAX 90 1-386-6614



U. S. STANDARD SIEVE OPENING IN INCHES U. S. STANDARD SIEVE NUMBERS HYDROMETER
6 4 3 21 1'% 3 4 6 B10 1416 20 30 40 50 70 100 140 200 0

X T T L T 1771 T T (A S A T

90 10

80 \\ 20

70t \ 2
g 60 ' q 40 %
: AL - :
& 50 50 w
g N
: _ - g
£ ! o 5

¥ S S SO I £
) N 70
N
o N "
N
10} \\ 90
_ JIt |
o D s n 100
500 100 50 10 5 1 [ 0.1 005 001 0005 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES o sm\}n - s — SAND I — SILT OR CLAY
Sample No. | Elev or Depth Classification m7t wx| L PL Pl bowtENSafe/A&H # 010609000
065 SOLDA 4D
Ares
 Boring No.
GRADATION CURVES Date 03/01/96

. TRI-STATE TESTING sem.s. INC.



BACKGROUND WELLS

. SOIL BORING/MONITORING WELL LOGS




W CMV\%Q R fOﬁ 1Ds

e _©
.ﬁFE | Monitoring Well-B6=02=S"
Environmental & Safety Designs, Inc. OB6GO2 LS
Project NAS Memphis : Location: Miington, TN Background Site #2
Started at 0745 on -85 ] TOC Elevation: _feet ms/
Completed at 0845 on HI2-85 ’ B Depth to Groundwater: © Teet Measured
Driing Company: North Star Drilng Total Deptic 200 feet
) B
=l §§ ;;g § | B g 3 GEOLOGIC DESCRIPTION = | WELDIAGRAM 2
e s el = L B 2
EE e gw 0 g 8 s | & g i ﬂ H
Fill and roots. ‘ E ﬂ %%j
1 1 75]8B6 Silt, clayey, yelow brown to gray brown, moist,
5 soff.
4 2
10+ ML Silt, clayey, yeliow gray to olive gray, stained =+ §
. . yeliow orange, laminated with orange to brown &
2 | 50 ] BB thin striations. S =)
4 o by ot 4
15— x =
3 |e7s| 86 3
S =
e = {
20 4 | 75|86 , — ' —L By
. . Log information taken form the boring for the = -
lower fluvial well B6-2,
25—
30~
35~
40+

Page 1 of |
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OBEE02 UF

Monitoring Well

—

Locatiore Mington, TN Background Site #2
Depth to Groundwater; feet

Surface Elevation: _feet ms/
TOC Blevatior: _feet ms/

Grandwater Elevations  feet msl

Total Depiit 480 feet
wel Screert 36 to 48 feet

, Inc.

Envirﬂnﬂzentéi & Siafety Designs

Completed at 0845 on FI7-65
Driing Method: Rotasonc

Started at 0745 on FI7-85

Dl

T , Buised 19818 ,8 PUR DAd OF "9SS '0F .2
u-y) ‘ATB
$
wd | £ e
2 g3 i 2 |5 =9
e nA T ® m m. %
, g -2 &5 = . |3 8 8%
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SERVICES, Inc.

Measurement of Hydraulic Conductivity
Client: EnSafe/Allen & Hoshall
Date of Report: 03/01/96 Project No.: E-3-157
Client’s Project No.: 010609000
Sample I.D.: 065S06DAl6
Soil Description: Gray & Brown Clayey Silt

Test Media: City of Memphis Water

Wet Density (Lbs/ft3) 124.8 125.6

Dry Density (Lbs/ft3) 96.5 97.6

Moisture (% Dry Wt) 29.3 28.7

Porosity (n) .43 .42

Degree of Saturation (%) ' 1.0 1.0

Specific Gravity (ASTM D-854) 2.70 ——
Permeability

Temperature Correction, R, = 1.041

X 10 cm/sec

K, = 4.6
K, = 4.0 X 10°° cm/sec
Ky = 5.1 X 10° cm/sec
K, = 4.7 X 10 cm/sec

Coefficient of Permeability, K, = 4.8 X 10" cm/sec

Tested in accordance with ASTM D-5084-90.

DL
Lab No. P-96-012 Reviewed By: ;7Z§1[k§yéﬁ?f
David D. McCray Ci::////

6756 BuckiLes Cove MempPHIS, TN 38133 201-385-1199 FAX 90 1-386-6614



U. S. STANDARD SIEVE OPENING IN INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
. 6 4 3 214 1'% 3 4 6 8510 1416 20 30 40 50 70 100 140 200
T T L B T Y 1B 1| O B T T i [ 0
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\\ 10
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&
8w o %
S N ~ ]
30 70
20 \\ao
10 90
A4 i
0 100
500 100 50 10 5 05 0.1 0.05 00 0.005 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES p—— ] — I —— l — SILT OR CLAY
Semple No. |  Elev or Depth Classification Nat wx Ty PL Pi
29 promct__EnSafe/A8H # 010609000
O6S SOLDA 1

Ares

 Boring Mo,

GRADATION CURVES

owe03/01/96

TRI-STATE TESTING sem.s. INC.



TESTﬁqG SERVICES, nc.

Measurement of Hydraulic Conductivity

Client: EnSafe/Allen & Hoshall

Date of Report: 03/01/96 Project No.: E-3-157

Client’s Project No.: 0106090000

Sample I.D.: 065S06DA40

Soil Description: Gray gravelly Sand with trace of silt

Test Media: City of Memphis Water

Wet Density (Lbs/ft"') 136.9

Dry Density (ILbs/ft3) 127.8
Moisture (% Dry Wt) 7.1
Porosity (n) .20
Degree of Saturation (%) .71

Specific Gravity (ASTM D-854) 2.57

Permeability

Temperature Correction, R, = 1.000

K, = 1.

K, = 2.0 X 10" cm/sec
Ky = 1.1 X 10" cm/sec
K, = 1.8 X 10™ cm/sec

137.4
120.6
13.9
.24
1.0

Coefficient of Permeability, K,y = 1.8 X 10™* cm/sec

Tested in accordance with ASTM D-5084-90.

/e

Lab No. P-96-013 Reviewed By: @Q@

David D. McCray

6756 BuckrLes Cove MEempPHIS, TN 38133 9201-385-1199

FAX 901-386-6614



U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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Sample o | v or Depth Casiation Mpsl U LM 1P e EnSafe/ASH # 010609000
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. TRI-STATE TESTING sem.s, INC.



BACKGROUND WELLS

. - SOIL BORING/MONITORING WELL LOGS




4 Cﬂ’\ane)@ :&9 foq 1Ds

..ﬂFE | Monitoring Well-B6=02=S"
Environmental & Safety Designs, Inc. OB6GO2LS
Started at 0745 an F2-85 - i TOC Elevation: _feet ms/
Completed at 0845 on F-2-95 N Depth to Groundwater: feet  Measuredt
__Driing Method: Rotasanic Groundwater Elevation: _feet ms/
Oriing Company: Aorth Star Driing 7 Total Depttc 200 feet
Geologist: _Jack Carmichas! and Willam Parks Wel Screer: 10 to 20 feet j
g 13 1g|E Elg ¥ H
EE g ;gi g 8 § § g . GEOLOGIC DESCRIPTION = WELL DIAGRAM ,—'é
= ; ¥ = Ly J = 2
AL EHHHHE &t A 4
Fill and roots, : NN 2=
1 17586 Silt, clayey, yeilow brown to gray brown, moist,
5 soft,
2
10+ N ML |  silt, clayey, yeliow gray to olive gray, stained + g
. yellow orange, laminated with orange to brown S
2 | s0|ms thin striations, g S
’ 0
15— =
3 |ers| 86 3
=
[~
20 4 | 75| BG "l_ ¥
] . Log information taken form the boring for the —
lower fluvial well BG-2.
25+
30~
35+
40+

Page 1 of |



_ﬁFE Monitoring Well B6=02:
Environmental & Safety Designs, Inc. @%@@ng:
~ Project: NAS Memphis Locatiore Miington, TN Background Site #2
Started at 0745 on 785 T0C Elevatior:  feet ms/
Conpleted at 0845 on FI7-95 Depth to Groundwater: fest Measurect
__Driing Method: Rotasanic Groundwater Elevatiorr _feet ms/
mw mﬂ!&‘a'm Total Deptc ﬁafeef
Geologist: mmmmm wel Screert 36 fo 46 feet
A IRTHE GEOLOGIC DESCRIPTION z WELL DIA
1P HHEHE | o
[ . = -
BZ Sn gg 7] g E 3 % i ] !
' Fill and roots. Y YES MK
“
N AN R
1 |75 |86 7 Silt, clayey, yellow brown to gray brown, moist, ;% % % %
5~ soft. R R
NI NIR
R MR
R NR
Y
R MR
R MR
10— Siit, clayey, yeliow gray to olive gray, stained % % % %
; yetiow orange, laminated with orange o brown % N ’% %
2 | s0|es thin striations. 2N % NR
] FES NN W
ML 2NN NN
5 NN NN 3
3 |ers| es %%%%&:
5 NI NN
| z NN NR
s Nl R
20 4|75 |86 = NN % N
- sNY R
= NN NR
» N NR
‘ Y XN Y
5 {100 B6 , Sit, clayey, light olive gray to yellow gray with 33 % “% 53
25+ iron staining, trace gravel. ,,,,,
] Siit, clayey, light olive gray, less iron staining. % %
| NN | 2
| WE
30— V. Sand, siity, trace clay, some gravel, ye%an brown %\ :"‘E H
30 ., to gray brown. N :% !E--é
06 Sand, medium to coarse with gravel, orangse s P ﬁ