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Appendix A

Topographic Map — NSA Memphis Southside



Appendix B

DPT Piezocone Soundings and Hydrocone Plots



Table B-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

oo

202600157
0.04

002G001427
ongo01sz7
002G001627

002G001825
0026001926

002606161”

0020001836 0.42

9.87e-07 < 0.01




SWMU 2

DPT SCREENING INVESTIGATION RESULTS
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FEET

SOUNDING DEPTH,

PIEZOCONE SOUNDING

POINT STRESS-GC POINT STRESS—-GC PORE PRESSURE-U A-FACTOR LOCAL FRICTION-F  FRICTION RATIO- FR
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_ FILE #..... ENSAFE
MEMPHIS NSA
+ PUSH INTERAUPTED TO ADD AOD MILLINGTON TENNESSEE
POAE PRESSURE DECAY DATA MAY BE AVAILABLE SOUNDING # .... 02-P1i3
TEST DATE 11-07-1995 13: 13:; 49




.02-!’13 CONTINUED

DEPTH

FEET

3
32
33
3
35
36
37

k%
kk%
LEEE]

SOIL B
Y

FINE SAND
FINE SAND
FINE SAND
FINE SAND
FINE SAND
SILTY FIN
FINE SAND

ENSAFE

EHAVIOR PT LF NN

PE (KG/CH2) (KG/CM2) VALUES
121.4 L5 M U
245.6 .17 49 4
237 2.6 47 47
238.7 .26 471 47
182.6 1 36 36

E SAND 64.1 33016 16
123.1 A5 4 U

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

NORMALLY CONSOLIDATED SANDS

FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES
FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 TO 6 TINES HIGHER
NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

VERTICAL
STRESS

.966
1
1.033
1.066
1.099
1.13
1.163

RELATIVE
DENSITY

60%-703%
»80%
>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
272

UNDRAINED
SEEAR 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 TECENOLOGY 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 RESEARCE AND LOCAL EXPERIENCE GROWS.

OCR



DEPTH  SOIL BEHAVIOR
FEET TYPE

1  SILTY FINE SAND
2 SILTY FINE SAND
3 SILTY FINE SAND
4 SILTY 70 CLAYEY F.S.
5 SILTY CLAY T0 CLAY
6  CLAY
7 SILTY CLAY 10 CLAY
8  CLAYEY FINE SAND
9  SILTY TO CLAYEY F.S.
1o SILTY TO CLAYEY F.S.
’II.TY 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 SAKD
19 SILTY FINE SAND
20 SILTY FINE SAND
21 SILTY FINE SAND
27 FINE SAND
23 FINE SAND
24 FINE SAND )
25 DENSE OR CEMENTED §.
26 FINE SAND
27 SILTY FINE SAND
28 FINE SAND
29 FINE SAND
30 FINE SAND

3

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

LF

ENSAFE

MEMPHIS NSA
MILLINGTON TENNESSEE
02-pP20

Nl

(KG/CH2) (RG/CM2) VALUES

179.6
2m
219.9
0
28.9
2.7
3.3
55.1
64.3
52.9
57.5
13.4
51
56.1
70.8
95.3
62
52.5
40.5
5
56.8
101
111.2
138.1
220.6
170.9
74.3
123.4
5.2
104
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41
.45
.57
.89
A2
.26
24
.08
33

4
68
54
23
19
2
25
2
3
17
19
14
12
14
17
23
15
13
10
13
14
20
2
27
36
3
18
2
17
20

4
68
54
23
19
12
25
2
21
17
19
14
12
14
17
23
15
13
10
13
14
20
22
27
36
kL
18
2
17
20

VERTICAL  RELATIVE
EFFECTIVE DENSITY

STRESS (%)
{KG/CM2)
*
.03 »90%
061 »90%
.092 »90%
123 70%-80%
15 -
175 -
.202 --
233 603-70%
.264 70%-80%
.294 603-70%
.325 60%-70%
.356 50%-60%
.387 603-70%
418 60%-703%
448 603-703%
47 70%-80%
.51 50%-60%
54l 50%-60%
SN 40%-50%
.602 50%-60%
.633 503-60%
666 60%-70%
.699 70%-80%
133 70%-80%
.769 >903
.802 803-903
.833 503-60%
866 70%-80%
9 50%-60%
933 60%-70%

FRICTION
ANGLE
{DEGREES)

&t

YOUNGS
MODULUS

UNDRAINED
SHEAR

(KG/CM2) STRENGTE

tkt

395
598
483

(RG/CN2)
thik

SENSITIVITY  COMP.

0CR



FEET

SOQUNDING DEPTH.

PIEZOCONE SOUNDING

POINT STRESS-QGC POINT STRESS-GC PORE PRESSURE-U A~FACTOR LOCAL FAICTION-F  FRICTION RATIO- FR
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FILE #..... ENSAFE

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

MEMPHIS NSA
MILLINGTON TENNESSEE
SOUNDING # ..., 02-P23

TEST DATE 412-01-~1995 40: 28:

43




.JZ-P23 CONTINUED ENSAFE

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

31 SILTY FINE SAND 222.2 3.92 55 55 .B68 »90% 44-46 488 - - - --
32 SILTY FINE SAND 176.1 .93 4 4 .899 803-908  42-44 387 -- -- - --
33 SILTY FINE SAND 127.5 2.17 31 1 .93 708-808  42-44 280 -- -- -- -
34 SILTY FINE SAND 135.1 1.8 3 3 .961 703-808  42-44 297 - -- -- --
35 FINE SAND 169.2 1,19 33 33 994 T03-803  42-44 3n -- -- -- --
36 FINE SAND 347.2 3.18 69 69 1.027 »90% 46-48 163 -- -- -- --
37 FINE SAND 350.3 3.93 0070 1.06 »90% 46-48 10 - - -- --

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

* NORMALLY CONSOLIDATED SANDS

L FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

ik FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCE AS 3 70 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 THE ELECTRONIC CONE PEKETRATION 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 RESEARCE AND LOCAL EXPERIENCE GROWS.



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

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

FILE NAME......... 02-P24 .
DEPTE  SOIL BEHAVIOR PT IF N N' VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE (KG/CM2) (RG/CM2) VALUES  EFFECTIVE DENSITY  ANGLE MODULUS  SHEAR
STRESS (%) (DEGREES) (KG/CM2) STRENGTE
(KG/CH2) (KG/CM2)
* * E 2] *kk £1334
1 SANDY CLAY 15 A5 7 7T 027 -- - - .93 3.3 01 6
2 SILTY CLAY 10 CLAY 34.5 1,52 23 23 .04 -- -- -- .14 2.2 6
3 ClaY 38 191 38 38 .07 -- - -- 2.36 1.9 0D >6
4 CLAY 36.6 1.9 36 36  .104 - -- - 2,21 1.9 0 6
5  CLAY 33.5 .15 33 33 .129 -- -- - 2.07 1.5 0D ’6
6 CLAY 25.3 2,02 25 25  .1%4 -- -- - 1.56 1.2 W ’6
7 CLAY 23.3 1.64 23 23 .11 - -- -- 1.43 1.4 W 6
§  CLAY 22.8 .26 22 22 .204 - - - 1.39 1.7 W ’6
9 SILTY CLAY T0 CLAY 23.7 9 1515 .21 - -- -- 1.44 2.6 W 6
10 SANDY CLAY 26.2 91 13 13 L2588 - -- -- 1.6 2.8 02
SANDY CLAY . 27.4 81 13 13 286 - - - 1.67 3.3 02 6
B CLAYEY FINE SAND 9.1 40 111 316 403-50%  40-42 64 -- -- -- --
13 CLAY 21.5 1,04 21 21 .34l - -- -- 1.29 2 ) 6
14 CLAY 17.1 95 17 17 .366 - -- -- 1.01 1.7 06
15 CLAY 12.5 65 12 12 .39 - - -- .12 1.9 0206
16 CLAY 11.1 65 11 11 416 - - - .63 1.7 02 6
17 CLAY 11.6 b5 1111 L4l - - - .66 2 026
18 CLAY 11.3 A9 1111 466 - - - .64 2.3 02 6
19 SILTY CLAY 10 CLAY 15.5 S2010 100 493 - -- -- .9 2.9 A1 6
20 SILTY CLAY 70 CLAY 14.7 S99 9 .521 - - -- .84 2.4 O 6
21 CLAY 6.8 29 6 6 545 -- © e - 35 2.2 03003
22 CLAY 9.3 4609 9 .57 - - -- .5 2.6 02003
23 SANDY CLAY 9.1 . .51 9 9 .598 - -- -- 1.1 3.7 01 6
24 SANDY CLAY _ 11.3 J1 5 5 .625 - - -- .62 3.6 02003
25 SILTY CLAY TO CLAY 9.7 29 6 6 .652 - -- -- 1 3.2 02003
26 CLAYEY FINE SAND 23.6 S99 .683 <408 34-36 51 - - -- -
27 CLAYEY FINE SAND 15.3 21 6 6 .T14 403 32-34 33 -- - - -
28 SANDY CLAY 15 I A | L7141 - - - .83 4.8 016
29 CLAYEY FINE SAND 2 42 8 8 .M «40% 34-36 48 -- - -- --
30 CLAYEY FINE SAND 31.2 J5 0 12 12,803 403 36-38 68 - - -- .-



VOLUME OF WATER
(cc’'s)

(FEET OF WATER)

ARGON GAS PRESSURE

HYDROCONE TEST

100
CONDUCTIVITY, (K) = .01 PER DAY
80 - E ///’1;:;ifit 6 CM/SEC
5
&
80 - 5
40 - b4
[« ]
(=]
P |
20 4
o = LJ LA Ll ) L ]
, 2 2 &8 o & 8
250 ELAPSED TIME (MIN)
200
41504 ENSAFE MEMPHIS NSA
LOCATION... O2H1327
TEST DATE
100+ 18: 12: 10 12-11-199%
SAMPLE DEPTH (FT) 27
50 - SROUNDWATER DEPTH (FT) 48
' HYDROSTATIC PRESSURE
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© w o o ¥ % % F &« K 8
ELAPSED TIME (MIN)




500

HYDROCONE TEST

400-

3004

200-

VOLUME OF WATER
(cc's)

100-

250

1580-

1004

ARGON GAS PRESSURE
(FEET OF WATER)

HYDRQSTATIC PRESSURE

- 80

e L] L ) L]

(V] 1] [=3 < m
-« - o N N

ELAPSED TIME (MIN)

o
-

LOG (VOLUME OF WATER)

CONDUCTIVITY, (K) = .04 FEET PER DAY

1.59%10~ 5 CM/SEC

To =21

Te -4;;(1

/

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... O02H1427
TEST DATE

SAMPLE DEPTH (FT) 27

15: 59: 18 12-12-1998

GAOUNDWATER DEPTH (FT) 148




VOLUME OF WATER

AAGON GAS PRESSURE

(cc's)

(FEET OF WATER)

800

HYDROCONE

400+

200-

100-

250

150

HYDROSTATIC PRESSURE
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o Q o o (=4
L) v n o ~

ELAPSED TIME (MIN)

80 1

90 -
10

LOG (VOLUME OF WATER)

TEST

CONDUCTIVITY, (K) = .01 FEET PER DAY

5.05%#10- 6 CM/SEC
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=21,

(

L L] L] L L]
=] o (=3 = o
M < n © ~

ELAPSED TIME (MIN)

80 1
90 1
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LS L
o o
- N

ENSAFE MEMPHIS NSA

LOCATION... O2H1527
TEST DATE
11: 041: 855 12-13~-1995

SAMPLE DEPTH (FT) 27
SRAOUNDWATER DEPTH (FT) 15




500

HYDROCONE

400-
3004

EOOJ

VOLUME OF WATER
(cc's)

4100+

250
200-
1504

100-

(FEET OF WATER)

ARGON GAS PRESSURE
o
o
[l

HYDROSTATIC PRESSURE

- 50

< N o o 0

ELAPSED TIME (MIN)

84 1

72 1

LO6 (VOLUME OF WATER)

TEST

CONDUCTIVITY, (K) = 0 FEET PER DAY
2.35%10~ 6 CM/SEC

©C * 8 o ® @ Y ® ©
®@ « o ®mM € <« 0 O KN ©
ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... 02H1827

TEST DATE
o8: 31: 33 12~-14-1995

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




HYDROCONE

500

400

3004

VOLUME OF WATER
(cc’s)

100-

LO68 (VOLUME OF WATER)

230

200-

4130-

100-

50 -

ARGON GAS PRESSURE
(FEET OF WATER)

HYDROSTATIC PRESSURE

- 50

- & & 8 8
ELAPSED TIME (MIN)

TEST

CONDUCTIVITY, (K) =

.01 FEET PER DAY
5.6%10—~ 6 CM/SEC

TF =-22.1

@« 4 8 8 ¢ 9 8
ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... O2H4i728
TEST DATE
16: 89: 26 12-415-419985
SAMPLE DEPTH (FT) @28
GROUNDWATER DEPTH (PT) 18




VOLUME OF WATER

ARBON G6AS PRESSURE

(cc’s)

(FEET OF WATER)

500

4004

300-

200-

4100+

HYDROCONE

»
4]
d

'Y

[~}

o
1

1
o
1

HYDROSTATIC PRESSURE

- 50

N -] o 0
(] <

64 1

72 1

(VOLUME OF WATER)

LO6

TEST

CONDUCTIVITY, (K) = 0 FEET PER DAY
3.35%10- 6 CM/SEC

o
) o
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... 0O2H4i828
TEST DATE
09: 10: 31 12-16-1985

SAMPLE DEPTH (FT) 28
GROUNDWATER DEPTH (FT) 13




VOLUME OF WATER

ARGON BAS PRESSURE

(cc*s)

(FEET OF WATER)

500

HYDROCONE TEST

400+

3004

100+

CONDUCTIVITY, (K) = .03 FEET PER DAY

1.36%10—- § CM/SEC

T
TF =B8.1

LO8 (VOLUME OF WATER)

HYDAOSTATIC PRESSURE

v v L g L] ¥

(-] N <
o o -t pr -

ELAPSED TIME (MIN)

o o Q
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-t -t -l -t -t [\
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... O2H1928
TEST DATE
13: 14: 18 12-18-~1995

SAMPLE OEPTH (FT) 28
GROUNDWATER DEPTH (FT) 18




VOLUME OF WATER

ARGON BAS PRESSURE

(cc’'s)

(FEET OF WATER)

HYDROCONE TEST

DATA NOT AVAILABLE

CONDUCTIVITY, (K) =

DATA NOT AVAILABLE

LOG (VOLUME OF WATER)

DATA NOT AVAILABLE

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... O2H2022

DATA NOT AVAILABLE

ELAPSED TIME (MIN)




VOLUME OF WATER
(cc’s)

ARGBON GAS PRESSURE
(FEET OF WATER)

HYDROCONE TEST

3500
CONDUCTIVITY, (K) = 0 FEET PER DAY
400- & 1.07%10- 6 CM/SEC
%
x
8 To = 62.
300- w |Te =63. //
200- 2
[ =]
-4
100-
m ] m
0 , . 4: —p—n a2 ﬁ o \
o 3 m "; % f-; :l 3 -l : -
230 ELAPSED TIME (MIN)
200-
150 ENSAFE MEMPHIS NSA
LOCATION... 02H2130
TEST DATE
100- 14: 558: 42 12-05-4199%
SAMPLE DEPTH (FT) 30
%0 BROUNDWATER DEPTH (FT) 20
HYOROQSTATIC PRESSURE
0
[/ ] ] m
- 50+—Fh———v—n—pQ__ Tﬂ—h
o % 4 & & g 3 2 8 3 9
ELAPSED TIME (MIN)




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

HYDROCONE TEST

DATA NOT AVAILABLE

{(VOLUME OF WATER)

LoG

DATA NOT AVAILABLE

ELAPSED TIME (MIN)

CONDUCTIVITY, (K) =

DATA NOT AVAILABLE

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... 02H2229

DATA NOT AVAILABLE




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

HYDROCONE TEST

100

60 -

CONDUCTIVITY, (K) =

0O FEET PER DAY

3.36%10— /SEC

To = 32.
TF =33.

LOG (VOLUME OF WATER)

250

070238

=
[

200+

4150-

400+

50 -

0

- 50

HYDROSTATIC PRESSURE

I

ELAPSED TIME (MIN)

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA

LOCATION... O2H2323
TEST DATE
13: 258: 32 12~-04-1998%

SAMPLE DEPTH (FT) 23
GRAOUNDWATER DEPTH (FT) 418




VOLUME OF WATER

ARGON GAS PRESSURE

(Cc’'s)

(FEET OF WATER)

500

HYDROCONE

400+

4004

250

150-

100-

HYDROSTATIC PRESSURE

- 50

;] L] L] L L

-l ] n o [+]
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ELAPSED TIME (MIN)
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LOG (VOLUME OF WATER)
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CONDUCTIVITY, (K} = 0O FEET PER DAY
9.87%10—- 7 CM/SEC
To =7
Te=8 |
e » I % 3 83 % 2 328
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION. .. 02H2436
TEST DATE
10: 23: 14 12-02-1985
SAMPLE DEPTH (FT) 37
GROUNDWATER DEPTH (FT) a




VOLUME OF WATER

ARGON GAS PRESSURE

(cc°s)

(FEET OF WATER)

HYDROCONE TEST
1000
E CONDUCTIVITY, (K) = .66 FEET PER DAY
2.36%10- 4 CM/SEC
800 E __
& Tg =1 ’/’//fr
50 -3 -
o |
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4004 F
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250 ELAPSED TIME (MIN)
200
1804 ENSAFE MEMPHIS NSA
LOCATION... 02H2540
TEST DATE
100- 12: 47: 38 12-058-1995
SAMPLE DEPTH (FT) 40
5o - SROUNDWATER DEPTH (FT) 13
HYDROSTATIC PRESSURE
T
o-
- 80 & & ' &
o L] [ L ]

"« N N M ®
ELAPSED TIME (MIN)




VOLUME OF WATER

ARGON GAS PRESSURE

(cc's)

(FEET OF WATER)

500

HYDR

OCONE TEST

400-

300+

2004

100+

CONDUCTIVITY, (K) =

.08 FEET PER DAY
2.26%10—- 5 CM/SEC

F

——————

LOG (VOLUME OF WATER)

250

ﬁ Y
“ @

200-

150-

100+

HYDROSTATIC PAESSURE

o4

- 80
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ﬁ T ﬁ T m' 14

. . [«] m

< o ()] - -
ELAPSED TIME (MIN)

13 .5

18

&5 b ———
~ o N o 9
ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA

LOCATION... 02H2643
TEST DATE
14: 44: 18 12-03-19885

SAMPLE DEPTH (FT) 43

BAOUNDWATER DEPTH (FT) 18




VOLUME QOF WATER

ARGON GAS PRESSURE

(Cc*s)

(FEET OF WATER)

500

HYDROCONE

4004

300-

2004

100+

250

2004

150-

1004

50 -

HYDRAOSTATIC PRESSURE

- 50

L

- (411 o m m
ELAPSED TIME (MIN)

-+

<
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n

LOG (VOLUME OF WATER)
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CONDUCTIVITY, (K) = .24 FEET PER DAY

8.81%10—- 5 CM/SEC
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m o

-t

T ﬁ T ﬁ T ﬁ.
[} o m m < <7
ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA

LOCATION... 02H27414
TEST DATE
18: 07: 39 12-04-1985

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




SWMU 9

DPT SCREENING INVESTIGATION RESULTS



FEET
35 28 20 15

SOUNDING DEPTH,
45

70

75

PIEZOCONE SOUNDING

10

4

85 60 55

POINT STRESS-QC POINT STRESS-GC PORE PRESSURE-U A-FACTOR LOCAL FAICTION-F  FRICTION RATIO- FA
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. -
*
. «
* p L
. 5
. 1 -:
]
*
* < :
L
» «
] .
>
*
< » L
4 3 4 3
] b
b ]
< “
4 L
b 3 3 3

FéLEH#. ceia ENSAFE
MEMPHIS NSA
o+ PUSH INTERRUPTED TO ADD AOD MILLINGTON TENNESSEE

PORE PRESSURE DECAY DATA MAY BE AVAILABLE SOUNDING # .... 09-P09

TEST DATE 12-17-14895 13: 49: 14




. 49-P09  CONTINUED

DEPTH  SOIL BEEAVIOR
FEET TYPE

i
kY]
3
U
3
36
37
38
3
40
41
42

SILTY FINE SAND

SILTY TO CLAYEY F.S.

CLAYEY FINE SAND

SILTY 70 CLAYEY F.S.

CLAYEY FINE SAND

SILTY 70 CLAYEY F.S§.
SILTY TO CLAYEY F.S.

SILTY FINE SAND
SILTY FINE SAKD
SILTY FINE SAND
FINE SAND
FINE SAND

ENSAFE

P IF NN
(RG/CMZ) (KG/CH2) VALUES
69.5 41T
58.4 B4 19 19
40.8 J6 16 16
339 A7 111
35.5 88 14 14
50.3 95 16 16
2.9 .16 24 24
84.8 .11 21 2
1.1 .68 17 17
13.3 3 18 18
155.1 25 31 3
123.9 A2 U U

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

* NORMALLY CONSOLIDATED SANDS
b FOR OVERCONSOLIDATED SANDS,SLIGETLY REDUCE ABOVE FRICTION ANGLES

VERTICAL
STRESS

.896
927
.958
.988
1.019
1.05
1.081
.11
1.142
1.173
1.206
1.239

REELATIVE
DENSITY

403-50%
40%-50%
404
<40%
«40%
<403
40%-508
50%-60%
408-50%
40%-50%
70§-80%
60%-70%

FRICTIOR  YOUNGS

ANGLE

38-40
38-40
36-38
34-36
34-36
36-36
38-40
38-40
38-40
38-40
42-44
$-42

MODOLUS

152
128
89

"

18

110
160
186
157
161
1
n

b FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 T0 6 TIMES HIGHER
tt4  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.

UNDRAINED
SHEAR ST

IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AKD MODIFY C.P.T CORRELATIONS AS
PUBLISHED RESEARCE AND LOCAL EXPERIENCE GROWS.

SENSITIVITY  COMP.

OCR



DEPTE  SOIL BEEAVIOR

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

P LF

oooooooo

N

NY

(RG/CM2) (KG/CM2) VALUES

FEET TVIE
1Y 6.4 2.3
2 SILTY T0 CLAYEY F.5. 134.8 3.9
3 SILTY 70 CLAYEY F.§. 128.2 3.7
4 CLAYEY FINE SAND 6.2 2.54
5 CLAY 5.8 2.48
6 CLAY 7 1.61
7 SOFT CLAY 8.7 1.04
B SOPT CLAY 1.4 RE
9 CLAY 6.7 5
10 SOPT CLAY 2.6 .87
. SOFT CLAY 1.3 1.25
SOFT CLAY 4 1.9

13 SOPT CLAY 3.5 1.3
14 SOFT CLAY 2.1 1.21
15 SOPT CLAY .2 1.01
2.2 .9

16 SOFT CLAY

CO S s DO e e B
- Y N DO e O

B S B D S B O

L ol
-

o D b
[X - g Y

PO S MWW S = O O N
~3

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

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

ENSAFE

MEMPHIS NSA
MILLINGTON TENNESSEE
09-P14

VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP.  OCR
EFFECTIVE DENSITY  ANGLE MODULUS  SHEAR
STRESS (£3] (DEGREES) (KG/CMZ) STRENGTH

(R6/CH2) (R6/CH2)
* % {331 [T

.024 -- -- -- 2.89 1.9 w6
055 »90% »48 296 -- - e e
.086 »90% »48 282 -- -
A1 708-805  >48 147 -- .
142 -- -- - 2.84 1.8 0
167 - -- -- 1.66 W Y
.183 - -- -- .51 8 0 6
199 - -- -- .05 d o 15
22 - - -- .38 13 .03 6

24 - - -- 12 J ol 115
256 - - -- 04 S | I
2M -- -- -- -.02 0 1) S
.288 -- -- -- A7 2 w3
304 -- - -- .08 SUNE | R 5
32 -- -- -- -.04 0 w o«
.336 -- -- -- .08 2 w1

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
PUBLISEED RESEARCE AND LOCAL EXPERIENCE GROWS.



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

JOB NAME ......... ENSAFE
MEMPHIS NSA
' MILLINGTON TENNESSEE
FILE NAME......... 09-P14A

DEPTE  SOIL BEEAVIOR P IF N N' VERTICAL RELATIVE FRICTION YOUNGS  ONDRAINED SENSITIVITY COMP. OCR
FEET TVPE (RG/CM2) (KG/CM2) VALUES ~ EFFECTIVE DENSITY  ANGLE  MODULUS  SEEAR
STRESS (3)  (DEGREES) (KG/CN2) STRENGTE
(Ke/CM2) (KG/CH2)
f * *% (23] kkkt
1 CLAYEY FINE SAND 667 215 26 26 .03 708-808 48 146 -- - e -
2 SILTY 70 CLAYEY F.5. 1143  3.04 38 38 .06l »908 »48 251 -- - e e
3 CLAYEY FINE SAND 1215 3.73 48 48 .092 »908 48 267 - - - -
4 CLAYEY FINE SAND 90 2.1 3% 3% .1 708-805 48 198 -- - -
5 CLAYEY FINE SAND 55.4 191 22 22 153 G03-708  46-48 121 -- - e e
6 SANDY CLAY .1 166 23 23 .18 - -- - 2.92 2.8 .01 %
T CLAY 4.9 138 4 M4 .20 -- - - 1.53 1.7 W >
8 CLAY 12 1.7 212 .0 -- - - 2 .9 026
9 SOPT CLAY 6.5 126 6 6 .47 -- -- - .37 5w 6
10 SOPFT CLAY 8 136 8 8 .263 -- -- - A6 5w 6
.sorr CLAY 122 L4 1212 .M -- - - N7 4 w6
W iy .8 150 14 14 .30 - - - .88 .9 01 6
13 SOFT CLAY 14.4 1.1 14 14 .32 -- - -- .85 .8 up 6
14 CLAY 4.1 139 14 M4 LS -- - - .83 1 016
15 CLAY 3.9 1.6 1313 .3 - - - .81 1 0 6
16 CLAY 3.3 L1 13 13 .395 - - - R 1.1 .01 6
17 SOFT CLAY 9.6 .06 9 9 .41 - - - 54 9 w6
18 SOFT CLAY 9.4 1.1 9 9 .42 - - - 52 8 W 6
19 SOFT CLAY 3.1 9903 3 443 -- - - 12 3 m I-L5
20 SOFT CLAY 1.4 103 1 1 .45 - - -- 02 1 o«
21 SOPT CLAY 2.3 116 2 21 .4T5 - - -- 07 2 m 1
22 SOFT CLAY 1.9 .00 11 .48 - - - .04 g m d
23 SOFT CLAY 3.1 1 33 50 .- -- - 1 3 w1
24 SOFT CLAY 5.8 1.08 5 5 .54 - - - .28 S5 om 3
25 CLAY 105 .91 10 10 .548 - -- - .57 L1 .02 6
26 CLAY 12 8 11 5 - - .- .66 1.3 .02 6
21 CLAY 1l JTO11 11 .59 .- -- - .59 1.4 .02 3
28 SOFT CLAY 1.3 J61 T L6l - - - .36 49 w3
29 SOPT CLAY 4.9 g4 4 .8 - - e 21 6 W 115
30 SOFT CLAY 6.1 J 66 .6 - - -- .28 8 W 1-1.5



POINT STRESS-GC
0 Ke/cM® 500 0
(1 1 1 ']

1

FEET
30 25 20 15 10

45

SOUNDING DEPRPTH.
50 40

:

POINT smess-ac
KG/CcMB

PIEZOCONE SOUNDING

POHE PRESSURE-~U
KB/CM

10

A-FACTOR

0
<

Kg/CcM®

LOCAL FRICTION-F

FRICTION RATIO- FR
10

0 0

aadasandasaad

tasaada s aad

alda

FILE #.

ENSAFE

« PUSH INTERAUPTED TO ADD
HMEHNESHED&RYUMMIMYBEAWULHLE

MEMPHIS NSA
SOUNDING # ....

MILLINGTON TENNESSEE

08-P1417

TEST DATE 42-17-—4895 09: 18: 17




.J9-P17 CONTINUED ENSAFE

DEPTE  SOIL BEBAVIOR P IF N N VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED SENSITIVITY COMP.
FEET TYPE (KG/CH2) (KG/CN2) VALUES  STRESS  DENSITY  ANGLE  MODULUS  SHEAR ST

31 CLAYEY FINE SAND 15 1B 13 <408 36-38 75 - -
32 SILTY 70 CLAYEY F.§. 65 J5oa .0 108-508  38-40 143 - - -
33 SILTY T0 CLAYEY F.S. 649 .97 21 21 .93 408-508  38-40 142 - - -
34 SILTY FINE SAND 86 1.09 21 21 982 508-60%  40-42 189 - - -
35 FINE SAND 057 .9 220 .9 603-708  40-42 23 - - -
36 FINE SAND 1 2718 18 1028 503-60%  40-42 200 - -
37 FINE SAND M5 5 15 15 1.062  408-508  38-40 170 - - -
38 FINE SAND 90.4 .20 18 18 1.095  503-603  40-42 198 - - -
39 FINE SAND 453 .9 29 29 1128 T08-808  42-44 319 -- - -
40 FINE SAND 198.2 147 39 39 1161  803-903  42-44 438 - - e
41 FINE SAND 2001 159 41 41 1195 B08-908  42-44 155 - - -
42 FINE SAND 1183 48 23 23 1228 603-70%  40-42 260 - - -
{3 DENSE OR CEMENTED S.  220.1 .73 36 36  1.264  80§-908  42-44 184 - - -

4

$

*
*

l'III'I*

DENSE OR CEMENTED S.  262.9 96 43 43 1.301 »90% 44-46 578 - - -

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

NORMALLY CONSOLIDATED SANDS
t FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES
fid FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCE AS 3 70 6 TIMES RIGHER
*#+t  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 YHE 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.

OCR



DEPTE  SOIL BEBAVIOR
FEET TYPE

SILTY 10 CLAYEY F.S.
SILTY 70 CLAYEY F.S.
SILTY 10 CLAYEY F.S.
SILTY 10 CLAYEY F.S.
SILTY 70 CLAYEY F.S.
CLAYEY FINE SAND
SILTY 70 CLAYEY F.S.
SILTY 70 CLAYEY F.S.
9 CLAYEY FINE SAND
10 CLAYEY FIKE SAKD
.'ILAYEY FINE SAKD
CLAYEY FINE SAND
13 CLAYEY FINE SAND
14 SILTY 10 CLAYEY F.S.
15 CLAYEY FINE SAND
16 SANDY CLAY
17 SANDY CLAY
18 SENSITIVE FINE GRAIN
19 CLAYEY FINE SAND
20 SILTY 10 CLAYEY F.S.
21 CLAYEY FINE SAND
20 CLAYEY FINE SAND
23 CLAYEY FINE SAND
24 SILTY T0 CLAYEY F.S.
25 SILTY 10 CLAYEY F.S.
26 SILTY T0 CLAYEY F.S.
27 CLAYEY FINE SAWD
26 SILTY 10 CLAYEY F.S.
29 SILTY 10 CLAYEY F.S.
30 SILTY T0 CLAYEY F.5.

GO —3 O U o L B s

PT

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

LF

]

ENSAFE

MEMPHIS NSA
MILLINGTON TENNESSEE
09-P21

N'

(KG/CM2) (KG/CM2) VALUES

56.1
54.8
69

1.1
13.5
56.7
65.9
41.2
3.5
24.6
2.7
27

32.8
30

18.2

-3
. .
D> e LN

ad B B = B ) e B = DO BN eea ) O

e OO0 OO a2 SO D OO0 0D = 2 O »
- . . . e . - .« “ .. -
BO O s U = i W g L0 L) e G

.89
.88
1.23
.98
.1
1.28
1.28
.93
.64
3
27
.61
.54

A2
09

04
.26
J5
.26
1
.59

Al
01
04
07
.09
A

18

18
18
23
24
24
22
A
15
13

10
13
10

- OD -3 Oh L LD

VERTICAL  RELATIVE
EFFECTIVE DENSITY

STRESS (3)
(KG/CM2)
¥

03 70%-80%
.061 70%-80%
.092 70%-80%
123 70%-80%
.153 708-80%
184 60%-70%
215 708-80%
246 60%-70%
276 50%-60%
307 403-50%
338 <40%
.369 40%-50%
.399 403-50%
A3 40§-50%
461 <40%
.488 --

516 --

.538 -

.568 <40%
599 «40%
.63 408
.661 0%
.892 <403
L1722 <40%
153 «40%
L7184 «40%
.815 <40%
.B45 <40%
876 <40%
-.907 403

FRICTION  YOUNGS

ANGLE

MODULUS

UNDRAINED
SHEAR

(DEGREES) (KG/CM2) STRENGTE

%

48

»48

»48

»48

46-48
44-46
44-46
42-44
40-42
38-40
38-40
38-40
40-42
38-40
36-38

34-36
34-36
34-36
34-36
36-38
38-40
36-38
34-36
30-32
34-36
34-36
36-38

1kt

123
120
151
159
161
124
144

(RG/CK2)

thkd

SENSITIVITY  COMP.

5.8

.03
02
0

ocR



VOLUME OF WATER

ARGON GAS PRESSURE

(cc's)

(FEET OF WATER)

500

HYDROCONE TEST

400+

300+

2004

100-

250

200-

41580~

41004

850 -

HYDROSTATIC PRESSURE

- 504

n T ®
< o ™~ ]
ELAPSED TIME (MIN)

10.98

12 1

13.8

15

(VOLUME OF WATER)

LOG

CONDUCTIVITY, (K) =

.06 FEET PER DAY

2.15%10—- 5 CM/SEC

.
-«

<

. [«] N
o ~ L ] « -

ELAPSED TIME (MIN

F T ﬁ T I. T '.
M
R

ENSAFE MEMPHIS NSA
LOCATION... 09H0948

TEST DATE
20: 37: 54

SAMPLE DEPTH (FT) 48
BACUNDWATER DEPTH (FT)

12-01-19895

18




VOLUME OF WATER
(cc’°s)

(FEET OF WATER)

ARGON GAS PRESSURE

1000

HYDROCONE

800+

600

400+

(VOLUME OF WATER)

LOG

250

200+

150-

400+

80 A

HYDROSTATIC PRESSURE

- 50 T v
n

ﬁ.‘ r li. ™
- N N m
ELAPSED TIME (MIN)

TEST
CONDUCTIVITY, (K) = .18 FEET PER DAY
6.36%10- 5 CM/SEC
———-'-'-——’-_-‘-#-_— T
Tot-a ‘
=3
M” ;' 4 r T ﬁ. T j T ﬁ.
o . - - o (] (] ™ < < n
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... O9H1150
TEST DATE
18: 38; 81 12-02-19958
SAMPLE DEPTH (FT) B0
SROUNDWATER DEPTH (FT) 18




HYDROCONE

500

400+

300-

200+

VOLUME OF WATER
(cc's)

1004

250

200+

180+

100+

(FEET OF WATER)

HYDRAOSTATIC PRESSURE

ARGON GAS PRESSURE

- 50

m - n o ~

ELAPSED TIME ({MIN)

(VOLUME OF WATER)

Lae

TEST

CONDUCT

IVITY, (K) = .06 FEET PER DAY
2.19%10- 5 CM/SEC

To =3

TF-A/

——

L L L L] L] L v

m b n [ ~ @ an 3
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... 0SH41348
TEST DATE
18: 44: 13 12-02~1998

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




H

VOLUME OF WATER

ARGON GAS PRESSURE

(cc’'s)

(FEET OF WATER)

1000

HYDROCONE TEST

aoo-{
800-
400-

200‘1

CONDUCTIVITY, (K) = 2.85 FEET PER DAY

1%10—~ 3 CM/SEC

LOG (VOLUME OF WATER]

-

200-

150+

4100-

HYDROSTATIC PRESSURE

-50 T

“« N N ®
ELAPSED TIME (MIN)

A
)

L B B
« o N 2] (4] < < 0
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... O09H4i547
TEST DATE
10: 49: 28 11~-28-41998

SAMPLE DEPTH (FT) 47
GROUNDWATER DEPTH (FT) 28




VOLUME OF WATER

ARGON BAS PRESSURE

(cc’s)

(FEET OF WATER)

800

HYDROCONE

400+

3004

100+

HYDROSTATIC PRESSURE

- 350

L)

™
o
-

© = 8 & &8
-t (7] m m
ELAPSED TIME (MIN)

Q
<

y

(VOLUME OF WATER)

LO6

TEST

CONDUCTIVITY, (K) =

.01 FEET PER DAY
5.07%10—- & CM/SEC

To =20

Te "f}ﬂ

]

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... O09H1747
TEST DATE
17: 19: 10 11-29-1995
SAMPLE DEPTH (FT) 47
SROUNDWATER DEPTH (FT) 23




£

VOLUME OF WATER
(cc’s)

ARGON GAS PRESSURE
(FEET OF WATEA)

HYDROCONE

DATA NOT AVAILABLE

LOB8 (VOLUME OF WATER)

DATA NOT AVAILABLE

ELAPSED TIME (MIN)

TEST

CONDUCTIVITY, (K) =

DATA NOT AVAILABLE

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... 09H1948

DATA NOT AVAILABLE




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

500

HYDROCONE

400+

3004

2004

100+

LO8 (VOLUME OF WATER)

250

200

150-

100+

HYDROSTATIC PRESSURE

N ] o < [ ]
-l -« N (V] 1]

ELAPSED TIME (MIN)

L L]
[\]] [} (-]
m M A J

TEST

CONDUCTIVITY, (K) = 0O FEET PER DAY
3.47%10—- 6 CM/SEC

36 1
40

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA

LOCATION... 09H2142
TEST DATE

18: 30: 33 11-30-1995

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




VOLUME QOF WATER

ARBON BAS PRESSURE

(cc’s)

(FEET OF WATER)

- 850

500

HYDROCONE

400-

300-

2004

100-

200+
1304
100+

50 -

HYDRAOSTATIC PRESSURE

N ———

v L L4 L L3

N <

o o
[ ) [ ] -t -« -t

ELAPSED TIME (MIN)

T
1D
-l

T
o
-«

LOG (VOLUME OF WATER)

TEST

CONDUCTIVITY, (K) =

.01 FEET PER DAY

5.28%10—- 6 CM/SEC

To =7
TF =81

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... 09H2347

TEST DATE
417: 38: 56

SAMPLE DEPTH (FT) 47
GROUNDWATER DEPTH (FT)

12-01-1998

18




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

JOB NAME ......... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE
FILE NAME......... 14-P05
DEPTE  SOIL BERAVIOR Pt LF N N VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED SENSITIVITY COMP.  OCR
FEET TYPE (RG/CH2) (KG/CHZ) VALUES  EFFECTIVE DENSITY  ANGLE  MODULUS  SHEAR
STRESS (4)  (DEGREES) (KG/CM2) STRENGIE
(K6/CH2) (KG/CH2)
# A % k4 wkk kiR
1 SILTY FINE SAND 1750 2.9 4 8 .03 »908 >4 W - - -
2 DENSE OR CEMENTED §. 246 1.3 41 41 .067 908 48 541 .- R
3 SILTY FINE SAND 9.1 138 24 24 .098  803-90%  >48 - T
4 CLAYEY FINE SAND 2 1.8 28 28 128 703-805  >48 154 - - e
5 CLAYEY FINE SAND 5.0 135 2 2 159 605-701  d46-48 125 - - e
6 CLAYEY FINE SAND Ma L0 1111 .19 603-705  d4-d6 07 .- e e
7  CLAYEY FINE SAND w2 9 171 . 603708  42-44 97 - - e
8 CLAYEY FINE SAND B.5 .68 15 15 250 505-603  42-44 B4 - - e
g SILTY 10 CLAYEY F.5. 36 4 1212 .8 503608 4244 9 - - e
10 SILTY 70 CLAYEY F.§. 39.1 .56 13 13 .313  508-60%  40-42 86 .- LI -
.cum FINE SAND %7 .7 14 14 .34 508-608  40-42 80 - e e
W iy 0 CLAYEY F.S.  45.9 .92 15 15 375 508-603  40-42 00 - - e e
13 CLAYEY FINE SAND 55.9 142 22 22 .05 608-705  42-44 122 - e e -
14 SILTY TO CLAYEY F.S. 17 1.9 25 25 436 70%-80% 42-44 169 - -- - --
15 SILTY 10 CLAYEY F.5. 61.8 141 22 22 467 603703 42-44 149 - -
16 SILTY 10 CLAYEY F.5. 50.4 .19 16 16  .498  503-60% 40-42 10 - - e -
17 SILTY 10 CLAYEY F.5. 46 62 15 15 528 403508 4042 101 - - e -
16 SILTY 10 CLAYEY F.S. 44.6 .47 14 14 .55 403-508  38-40 98 - -
19 SILTY %0 CLAYEY F.5. 42.9 .3 14 14 .50 103505 3840 94 .- - e
20 SILTY 10 CLAYEY F.S. 424 47 14 14 .62l 103-508  38-40 93 - -
21 SILTY 10 CLAYEY F.S. 446 .40 14 14 651 405505 3840 98 . e e
22 SILTY 10 CLAYEY 1.5, 35 4111 .68 403 36-38 m - - e -
23 SILTY 10 CLAYEY F.S. 449 .12 14 14 .713 403508  38-40 98 - e e
24 SILTY 10 CLAYEY F.S. 321 .31 10 10 .74 A0 36-38 7 - i e e
25 CLAYEY FINE SAND M4 8 1717 LT B40 - - e
26 CLAYEY FINE SAND 1.2 69 12 12 808 A0% 36-38 68 - S R -
27 CLAYEY FINE SAND M1 91 1313 .83 A5 3-8 75 -
28 SILTY FINE SAND 3 0 7 T 86T @§ 343 68 - e e
29 SILTY FINE SAND 5.9 0 12 12 - .89 @s B0 14 - - e -
30 SILTY T0 CLAVEY F.S. 148.4  3.21 49 49 928 T03-803  42-44 26 - - e -



SOUNDING DEPTH,

PIEZOCONE SOUNDING

10

POINT STRESS-GC POINT STRESS-GC PORE PRESSURE~U A~FACTOR
g |, Ke/cM? gy [ Ke/CM®2 50 0  Ke/cM® 4 o X ag9g  Ke/CMR

e ] ]
o]
o] . 1 3
-] = .=

- +] ] ]

: f |

I * ] ]
*] 3 ':
-] — 4
. 3 ?

8 3 ; :
o] ]

. PUSH INTERAUPTED TO ADD ROD
PORE PRESSURE DECAY DATA WAY BE AVAILABLE

rrw N

LOCAL FRICTION~F FRICTION RATIO-~ FR

10

| FILE #..... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE
SOUNDING # .... 14-P06
TEST DATE 14-07-1995 17:29: 26




.14-?06 CONTINUED ENSAFE

DEPTE  SOIL BEHAVIOR PT IF 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 70 CLAYEY F.5. 218.4  5.26 72 72 .929 »90 44-46 480 . T
32 SILTY T0 CLAYEY F.S. 127.3  2.56 42 42 .96 603-708  42-44 280 -- -
33 SILTY 10 CLAYEY F.S.  170.6  3.54 56 56  .991 703-808  42-44 375 -- T —
34 SILTY 10 CLAYEY F.S.  136.6  3.05 45 45  1.022  703-80%  42-44 300 - - - -
35 SILTY 10 CLAYEY F.S.  107.8  2.25 35 35  1.052  603-70%  40-42 237 -- S
36 CLAYEY FINE SAND 86.1  2.56 34 34  1.083  503-60%  38-40 189 -- .
37 CLAYEY FINE SAND 102.2  2.88 40 40 1114 503-603  40-42 224 -- S
38 SILTY 70 CLAYEY F.S.  148.4  3.41 49 49 1.5  703-803  42-44 326 - S —

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

* NORMALLY CONSOLIDATED SANDS

L FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

L FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 T0 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 THEE 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 T0 CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS
PUBLISEED RESEARCE AND LOCAL EXPERIENCE GROWS.




VOLUME OF WATER

ARGON GAS PRESSURE

(cc*s)

(FEET OF WATER)

1000

HYDROCONE

800-

600+

4004

2004

250

2004

150+

100+

50 -

HYDROSTATIC PRESSURE

—_—

- 50

Al o N m
ELAPSED TIME (MIN)

<

NS I
m

"
<

n

LOG (VOLUME OF WATER)

TEST
CONDUCTIVITY, (K) = .51 FEET PER DAY
1.81%10—~ 4 CM/SEC
—
To =1
l;, T ﬁ. T ﬁ. T ﬁ. A\ 4 ﬁ.
o N D R ® ¥« < 0
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... 14HO0545
TEST DATE
16: 41: 24 11-13-1995
SAMPLE DEPTH (FT) 45
GROUNDWATER DEPTH (FT) 11




VOLUME OF WATER

ARGON GAS PRESSURE

(CC’Ss)

(FEET OF WATER)

HYDROCONE

500

4004

300+

200-

100-

2580

200+

1504

1004

50

HYDROSTATIC PRESSURE

Ll V" L 77' - l'
o o <
(] ® -t -« -t

ELAPSED TIME (MIN)

T
o
-l

L
<]
-t

[~
[}

LOG (VOLUME OF WATER)

TEST

CONDUCTIVITY, (K) =

.07 FEET PER DAY
2.5%10—- 5 CM/SEC

T
T

o

=14
- 16.1

T L4 L] * v

o
o - « -« Lal

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... 14H0743

TEST DATE
17: 39:; 31

SAMPLE DEPTH (FT) 43
SAODUNDWATER DEPTH (FT)

11-14-1995

11




HYDROCONE TEST

500

400+

200+

VOLUME OF WATER
(cc’s)

100+

CONDUCTIVITY, (K) = .02 FEET PER DAY
7.36%10- 6 CM/SEC

Ty =19
TF'-EO.i

LOB (VOLUME OF WATER)

2350

Ly

200+

150+

4004

(FEET OF WATER)

ARGON GAS PRESSURE

HYDROSTATIC PRESSURE

- 50

T L] v LA L
o in ] o
/] -« - -t (']

ELAPSED TIME (MIN)

®* O
o o ™

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION.., 14HOB40
TEST DATE

12: 44: 58 11-415-1995

SAMPLE DEPTH (FT) 40
GROUNDWATER DEPTH (FT)

11




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

= 80

500

HYDROCONE

4004

' 300-

200-

4100+

250

200+
150J
400+

50 -

HYDROSTATIC PRESSURE

m A { n o ~

ELAPSED TIME (MIN)

LOG (VOLUME OF WATER)

TEST

CONDUCTIVITY, (K) = .17 FEET PER DAY

6.28%10- 5 CM/SEC

—_

To =2

—

S

v v LA L] LA L) L]

m ¥ W O N © O
ELAPSED TIME (MIN)

10

ENSAFE MEMPHIS NSA
LOCATION... 14H0943
TEST DATE

SAMPLE DEPTH (FT) 43
GRAOUNDWATER DEPTH (FT)

17: 08: 48 11—-15-1995

11




VOLUME OF WATER
(cc’s)

ARBON GAS PRESSURE
(FEET OF WATER)

HYDROCONE

1000

800-

400

2004

250

200-

4150+

100-

HYDROSTATIC PRESSURE

ﬁl ﬁ .“":

« 0w N o 2
ELAPSED TIME (MIN)

12 -

13.8

18

(VOLUME OF WATER)

Loe

TEST

CONDUCTIVITY, (K) = .07 FEET PER DAY
2.7%10—~ 5 CM/SEC

n

4.9

139

. o o n
'] ™~ 1] -« -« -l
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... 14H1043
TEST DATE
11: 23: 29 11-168-1995

SAMPLE DEPTH (FT) 43
GAOUNDWATER DEPTH (FT} 11




VOLUME OF WATER

ARGON GAS PRESSURE

(cc*s)

(FEET OF WATER)

500

HYDROCONE

400-

3004

200-

100+

280

2004

150-

100+

HYDROSTATIC PRESSURE

o N <
(] ] - ] -t

ELAPSED TIME (MIN)

T
]
-l

T
@
-«

LOG (VOLUME OF WATER)

TEST

CONDUCTIVITY, (K} = .03 FEET PER DAY

1.22%10—~ 5§ CM/SEC

T° =11.2
TF =42

N ¥ W @ o
o® - - « et - o
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... 14H1143
TEST DATE
16: 158: 32 11-168—-19985

SAMPLE DEPTH (FT) 43
GROUNDWATER DEPTH (FT) 1414




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

100

HYDROCONE

80 -
80 -
40 §

20 A

200-

150-

100-

50 -

HYDROSTATIC PRESSURE

- §0

v Y L] v L

@M ¥ © ! o
“« N B M w

ELAPSED TIME (MIN)

o
<

<
n

LOG (VOLUME OF WATER)

TEST

CONDUCTIVITY, (K) =

0 FEET PER DAY
6.39%10- 7 CM

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... 14H1239

TEST DATE
10: 28: 03

SAMPLE DEPTH (FT) 38
GROUNDWATER DEPTH (FT)

11-17-19895

11




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

- 50

1000

HYDROCONE TEST

800+

8004

400-

2004

250

CONDUCTIVITY, (K) =

.39 FEET PER DAY

200+

150+

100+

50 -

HYODROSTATIC PRESSURE

‘E 1.37%10— 4 CM/SEC
=

L To =9.7

w '['F = 10.

3

[=]

2

®

o

-4

ﬁ T T T ': T ':
© « o < w o o % 9 9

ELAPSED TIME (MI

<

)

ENSAFE MEMPHIS NSA

LOCATION... 14H1441
TEST DATE
15: 30: 41 11-17-1995

SAMPLE DEPTH (FT) 414
GROUNDWATER DEPTH (FT) 14

N

h
L]
-

ﬁ‘ 1 4 ﬁ. )
T © N O
ELAPSED TIME (MIN)

lo
O-
L,

12 1
135
18




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

HYDROCONE

DATA 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... 14H1513

DATA NOT AVAILABLE
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DPT SCREENING INVESTIGATION RESULTS



PIEZOCONE SOUNDING

POINT STRESS-GC POINT STRESS~QGC PORE PRESSURE~U A—~FACTOR LOCAL. FRICTION~F FAICTION RATIO- FR
0 Ke/cM® g0 ¢ Ke/cM® g Ke/cM® 4 ¢ x 200 0 Ka/CM® 49 ¢ x 10
°J [ ] i | 1 1 b ] 2 1 L 1 F) ad L I ] 9 i ] [l [l [} 5 1 1 % 2 A i I . L 2 [ 1 ']
. y ;
+ ] ]
* ] b
1 4
b d : L ; L
- * ] 4 )
m - I' :
w . 1
i e
- * ]
fa . ] :
o ] '- ]
u 4 b 4
DB - r 1‘ e :
L L - L
y4 ; 1 1 ; ’
B < : <
zg b p d 4 d
3
0 ; : b ] ]
) ]
1 ] ] : 3

[ o
« PUSH INTERRUPTED TO ADD ROD MILLINGTON TENNESSEE
PORE PRESSURE DECAY DATA MAY BE AVAILABLE SOUNDING # .... 65-P01

TEST DATE 11—09—1995 14: 28: 58




.55-?01 CONTINUED ENSAFE

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

31 SILTY FINE SAND 159.3 .76 39 39 .956 703-808  42-44 350 - -- - --
32 SILTY FINE SAND 248.2 3.7 62 62 .986 »90% 44-46 546 -- - -- -
33 SILTY FINE SAND 137.3 .22 % U 1.017 703-80%8  42-44 - 302 -- - -- --
34 FINE SAND 183.6 122 3 36 1.05 803-908  42-44 403 -- -- -- --

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

* NORMALLY CONSOLIDATED SANDS

¥ FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

L FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCE AS 3 TO 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 THE ELECTRONIC CONE PENETRATION TEST'

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




DEPTH

FEET

WO OO w3 O WU b ) B

) B BO B B BRI DD NI RO DD 2 b bt bk e
CO WD OO =~ O N e LW RO O OO0 ] O U e LD =)

JOB NAME

FILE NAME....

SOIL BEHAVIOR
TYPE

SILTY CLAY T0 CLAY
CLAY

SANDY CLAY

SANDY CLAY

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

SILTY FINE SAND
SILTY FINE SAND
SILTY FINE SAND
SILTY FINE SAND
SILTY FINE SAND
SILTY FINE SAND
SILTY FINE SAND
SILTY FINE SAND

SILTY T0 CLAYEY F.S.

SILTY FINE SAND
SILTY FINE SAND

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

SILTY FINE SAND
SILTY FINE SAND
FINE SAND _
SILTY FINE SAND

SILTY TO CLAYEY F.S.

FINE SAND
FINE SAND
FINE SAND

DENSE OR CEMENTED S.

PT

(KG/CH2) (KG/CMZ) VALUES

39.5
49.9
6.4
4.9
35
44.5
40.6
7.5
36
37.6
39.1
42
60.9
64.3
76.1
83

92
66.4
46.9
32.1
33.2
43.7
94.7
191.2
181.1
240.2
468.2
435.9
486.7
399.6

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

LF

LN
2.97
2.1
1.5%
.29
.8
.57

05
04
A1
.03
.26

.67
4
1.3
45
15
A7
.15
.02
1.03
.28
2.9
6.24
1.43
5.27
6.91
2.76

ENSAFE
MEMPHIS NSA

MILLINGTON TENNESSEE

65-P06

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

3 %

26 26 027 --

49 49 .052 --

4 U 079 --

2 2 106 --

11 137 60%-70%

4 Ui .168 603-70%

1313 199 603-70%

12 12 .23 50%-60%

9 9 .26 508-60%

9 9 .291 50%-60%

9 9 322 503-60%

10 10 .353 503-603

15 15 .383 603-70%

16 16 414 603-70%

19 19 445 703-80%

15 15 .476 603-70%

3 30 506 60%-70%

16 16 537 503-60%

n 1 .568 403-50%

10 10 .599 <40%

1mnu .629 <40%

10 10 .66 40%-50%

3 23 .691 603-70%

38 38 24 80%-90%

45 45 .755 80%-90%

80 80 .186 »90%

93 93 .819 »90%

87 87 .852 »90%

97 97 .B85 903

66 66 922 »90%

FRICTION
ANGLE
(DEGREES)

11

YOUNGS
MODULUS
(KG/CM2)

dkt

133
141
167
138
202
146
103
10
3
96
208
420
398
528
1030
954
1070
879

SHEAR
STRENGTH
(KG/CN2)

kkkk

2.46
3.1
4.26
.79

- .
OO e O

UNDRAINED  SENSITIVITY  COMP.

OCR
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Soil Boring/Monitoring Well Logs
Geophysical Logs
Geotechnical Analyses




SWMU 2

SOIL BORING/MONITORING WELL LOGS
AND
GEOTECHNICAL LABORATORY RESULTS



EnSafe/Allen & Hoshall Boring 00250029.

Project: NSA Memphis Location: Milington, TN. SWMUM2 — Southsicke Lanafi
Proiect No: 106-08420 Geologist: [l Ladd W. Parks
Started at 0750 an 2-6-96 Surface Elevation: 266.60 feet ms/
Completed at 0915 on 2-6-96 Driing Method: Rotasanc
Total Depth: 550 feet Oriing Company: Aliance Environmenta Inc.
o - p 1]
R 3 4 GEOLOGIC DESCRIPTION =
BB d .
ED EEi3 & 2 g
E Dolgw] o | »
{0-35') Upper Aliuvium (see descriptions below).
{0-3.5") Soil and roots.
oL
1 56
263.1
(3.5-16") Siit (see descriptions below).
5+ BG (3.5-8') Silt, moderate yellowish-brown mottied with light olive gray, with
considerable iron staining.
86 (6-18") Silt, olive gray to light olive gray mottled with moderate
1 yellowish=brown.
BG
10—~ ML
2 |70 |BG # Moist from 12* to 16",
H
B6 Contains iron-manganese nodules from 13’ to 16'.
154 B6 Mottled with dark yellowish-orange near 16'.
2508
No description available, collected Shelby tube from 18" to 19' for
1 3 |100 [BG geotechnical analysis.
86 hyy 2478
(18-30") Silt (see descriptions below).
20
(19-26') Silt, olive gray to greenish-gray, with a very few snail fragments,
4 BG moist.
With very fine sand below 22",
4 1100 |BG Contains roots below 23",
7 ML Contains iron-manganese nodules from 24’ to 26"
26— BG -
{28-30') Silt, sandy (very fine-grained), olive gray to greenish~gray
| 86 becoming light olive gray near 30°, contains snail shell fragments, moist.
Large piece of wood at 28’
86 Percentage of sand increases near 30"
30 M +236.6

Page tof 2



EnSafe/Allen & Hoshall

Boring 00250030

Project: NSA Memphys

Location: Mington, TN SWMM2 — Southside Landifil

Project No: 106~-08420

Geologist: [, Ladd W. Parks

Started at 1015 on 2-1-96 Surface Elevation: 26560 feet ms/
Completed at 150 on 2-+-96 Driing Method: Rotasanic
Total Depth: 500 feet Driling Company: Allance Environmenta Inc.
BB [¢]E g g g GEOLOGIC DESCRIPTION E
= w
> o
{3 HHE :
@ E Dolgn] o | » E ]
|: q (0-24") Upper Alluvium (see descriptions below).
- [+ i .
] l: d oL (0-4') Soil, gravel, and asphait.
h GW
] 1|40 |8 [li'G
|
. . 2616
(4-15") Silt, moderate yeliowish-brown mottied with light olive gray and
5 6 olive gray.,
A (4-10") Silt, moderate yellowish-brown mottied with light olive gray, with
i 8 iron-manganese nodules.
; ) 6
ML
10+ 2 |70 (10-15') Clayey silt, moderate yellowish—-brown mottied with olive gray,
i 6 becoming moist near 5.
1 8
15 8 2508
No recovery from 15 to 16'.
No description available, coliected Shelby tube sample from 18°' to 19
1 3 [100
1 7 2466
(18-24") Clay and siit, olive gray to greenish-gray, wet.
20 .
e 6 QL
. 4 | 87 ML
1 6
1 2416
9] &E. (24-48") Deeper Alluvium (see descriptions below).
25— 6
2 (24-25') Sand, fine to medium-grained, and siit, olive gray to 2408
R greenish—gray, with snail shell fragments, wet.
7 (25-28") Silt and sand, very fine-grained, olive~gray to greenish- gray,
#{ gp | ™ith snail shell fragments, moist.
6 ;
30

Page tof 2



EnSafe/Allen & Hoshall

Monitoring Well 002GO1UA

Project: NSA Mempivs

Locatior: Miington, TN SWMUM2 — Southside Landfd

Project No. 06-08420

Surtace Elevation: 26672 feet ms/

Started at 0800 on 2-15-96

TOC Elevation: 268.30 feet ms/

Completed at 0900 on 2-13-96 Depth to Groundwater: 152 feet Measured: <4/9/96
Driing Method: Rotasanic ~ 4" core barrel inside 6" casng Groundwater Elevation: 257.78 feet ms!
Drling Company: Aliance Environmental, Inc. Total Depth: 27.0 feet
Geologst: J Kingsbury wel Screenc 7 to 27 feet
e 13 |g|E|=|8|8 !
x E g wiE g g § g GEOLOGIC DESCRIPTION = WELL DIAGRAM
: g
g = :lg §m | E § 5
| 1 (0-27") Upper Alluvium (see descriptions »
below). -
Ciayey silt, moderate yeliowish brown to light C
| brown. .
5-—- . J ] g %
Some organics and iron staining (5'-6'). o . ®
4 o
Clayey silt, moderate yellowish brown, moist, o ) ﬁ
] abundant organic and iron specks from €' to 10 a ¢ =
becoming less frequent from 10" to 16°. =) : S
; 2 speckles. £ . &
[5] o F=1
10- @ .
: =] o
= -
~ -
-
] ML .
L
15 3 Clayey silt, olive green with dark yellowish = =
1 orange mottling.
Silt, light olive gray to greeenish-gray, wet at %L
20', some minor sand 25’ to 26", sulfur-like odor.
‘ g 2
20- -
_ g ]
(&) o
g a g
] - 0 e
-
| -
25~ 3Sel
Z I
) Same as above, shell and small snail fragments, l =j
\irganic debris 12387
Boring terminated at 27'. Note: No samples were
] collected for lithologic description. These
30 descriptions were transferred from the log of
adjacent monitoring well 002GO1DA.
*
35+
40—

Page 1 of |



EnSafe/Allen & Hoshall

Monitoring Well 002G0O1DA

Project: NSA Memphys

Location; Miington, TN  SWMMZ2 - Southside Landfd

Project No: 106-08420

Surface Elevation. 266.90 feet ms/

Started at MO0 on 2-12-96

TOC Elevation: 269.55 feet ms/

Completed at 1845 on 2-L2-96 Depth to Groundwater: 649 feet Measured: 4/K0/96
|_Driling Method: Rotasanic — 4" core barrel inside 6" casing Groundwater Elevation: 26306 feet ms/
Driing Company. Alance Envronmental Inc. Total Depth: 668.0 feet
Geologist: J Kingsbury Wel Screen: 48 to 58 feet
A INE ;
B BuylEuy| u 5 S GEOLOGIC DESCRIPTION € | WELL DIAGRAM
SAHEEHE: = 3
@ Z |OJnjcn| o | = g 3
3 z ~
l 5 13086 L. é (39-48') Sand and gravel, light FR P
1 yellowish-brown. Contact is approximate; 8 : LY
. a pQ location unceratin due to poor return in the core z o o
] 6:10| s | barrel. =4 X 5
1< &N < B 2
45+ o8 £ bl §
] R g
M) -
;'o . g " o 1) m
| O Sand, light yellowish-brown, grave! from 48" to
00 56",
50 0] s
] 6 |10 ] 86 [%° o
1o/ ° ” °
1 0::0 8 8
0: -0 3ok S
55 L % 21 e
Ry s Sl
S ome | © 9|
Sand and gravel, light yellowish brown. I a | .
O 2
o
1 M\ Gravel is up to 3" diameter. /12079
60 7 00 Cockfield Formation: Silty fine-grained sand, tan
1 ! to light brown at contact. Changes to F
1 medium~gray, silty and clayey fine-grained sand :
1 below, micaceous, mottied with light brown silt T
. and fine sand. "g
65— g
200.8 X
Soil boring terminated at 66'.
1
70+
l
75+
4
1
80-1

Page 2 of 2



EnSafe/Allen & Hoshall

Monitoring Well 002G02UA

Project: NGA Mempivs Location: Miington, TN  SWMUF2 - Southside Lanal
Project No: 106-08420 Surface Elevation: 267.43 feet ms!

Started at #50 on 2-12-96 TOC Elevatior: 26957 feet ms!

Completed at 230 on 2-2-96 Depth to Grounawater: 1064 feet Measwed 4/8/96

Drling Methodt Rotasanic — 4" core barrel inside 6" casng

Groundwater Elevation: 25893 feet ms/

Driing Company: Akance Enviranmental Inc.

Total Depthe 27.0 feet

Geologist: O Laad W, Parks

Wel Screen: 17 to 27 feet

o - 8 |
=} gg é § E 5 g 8 GEOLOGIC DESCRIPTION g WELL DIAGRAM
=
EE So gg | E 3
-—
%
ML (26-27') Same as above, becoming mottied with o
olive gray material. 04 g

30+

35+

454

50

Soil boring terminated at 27°. Note: No samples
were collected for lithologic description. These
descriptions were transferred from the iog of
adjacent monitoring well 002602DA.

Page 2 of2.



EnSafe/Allen & Hoshall

Monitoring Well 002G02DA

Project: NSA Memphis

Locatior: Miington, TN SWMUM2 — Southside Lanafl

Project No. 106-08420

Surface Elevation: 267.09 feet msi

Started at 0745 on 2-7-96

TOC Elevatior:_269.56 feet ms!

Completed at 0843 on 2-7-96

Depth to Groundwater: 274 feet

Measuwred 4/8/96

Driing Method Rotasonic — 4" core barrel inside 6" casing

Groundwater Elevation: 25282 feet ms/

Driing Company: Alance Environmenta Inc.

Total Depth: 560 feet

Geologst: O Ladd W. Parks

Wel Screen: 4/ to 5! feet

LITHOLOGIC
ANALYTICAL
SAWLE

PID fppm)
GRAPHIC LOG
SOIL CLASS

SAMPLE

1 7H

172 »n

DEPTH

GEOLOGIC DESCRIPTION

ELEV. (ft-ms)

WELL DIAGRAM

(26-27') Same as above, becoming mottled with
olive gray.

ML

(27-30') Sandy silt, olive gray, moist.

2374

30+
SM

ML

4 [100| BG

SM

.

(30-31) Silty sand; medium to coarse-grained,

olive gray, wet, wood at 30", 12381

{31-32') Sandy silt; olive gray, moist. ”~

35+
ML

\

(32-33') Silty sand; medium to coarse-grained
with small diameter gravel, olive gray, wet, wood /-
at 33\

g
fa

™\

(33-37.5") Silt (see descriptions below).

{33-386') Clayey silt, olive gray with some snail
shell fragments, moist.

Some greenish-gray color material at 33.5".

(36-37.5) Same as above, becoming slightly
sandy. -

5 1100

(38-53") Deeper Alluvium (see descriptions
below).

(38-40.5') Sand and gravel; sand is fine to
coarse-grained, grave! is up to 0.5" in longest
dimension, light olive gray to olive gray, with
olive gray clay seams, wet. Wood at 38.5' and
40'.

45+

n

Q

1
oD NO N0 1O 10 N0

\

©-.0..0:7.0./.0.7.0) ... 0
WO N0 NO N0
@
x

(40.5-45') Silty sand and gravel; sand is coarse
to very coarse- grained, gravel is up to 1.5" in
longest dimension; mostly olive gray at 40.5'
becoming moderate yellowish-brown mottied with
light gray below, wet. /-

Becoming lighter in color near 45,

(45-46") Sand, medium to coarse-grained, dark
yellowish-orange, with a few small pieces of
gravel, .

50

(48-50") Gravel and sand; gravel is up to 3.5" in
longest dimension; moderate yellowish-brown to
dark yellowish-orange, wet.

2341

2201

2201

2" 10, Sch. 40 PVC Casing

0.01 slot, PVC screen

grout

QAL L LTI

2

[ lriisrrr e

ole
»te

bentonite seal

B APPINIPIISIN 77777777777 7 A A A 7000 A o7 A0 70 77

le
e

10/20 sand

EENSREAN RSN AR AEN AR ENENNRNRRNNEN]

- .
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EnSafe/Allen & Hoshall Monitoring Well 002G03UA
Project: NSA Memphis Location: Milngton, TN  SWMU2 — Southside Landfi
Project No: 106-08420 Surface Elevation: 267.28 feet ms/
Started at MO0 on 2-6-96 TOC Elevation: 26973 feet ms/
Completed at 500 on 2-6-96 Depth to Groundwater: 13.09 feet Measured: 4/8/96
Driing Method: Rotasonic — 4" core barrel insige 6" casihng Groundwater Elevation: 25664 feet ms/
Driing Company. Allance Environmental Inc. Total Depthc 27.0 feet
Geologist: L1 Ladd W. Parks Wel Screen: 17 to 27 feet
B
218 |g|E|<|8 I
B =Ml 5 GEOLOGIC DESCRIPTION £ | WELL DIAGRAM
EC |ES §§ £ g 2 g il
g Z |Da|gn| oo | = E 3 KN n . x
1 :' ,V_ oL (0-27") Upper Alluvium (see descriptions =
'lf 4 GP | below). °
-268.3 o
(0-2') Soil, gravel and asphalt. [
1 ML (2-8') Clayey silt; olive gray to light olive gray o
54 to greenish—-gray. Contains some £
._iron-manganese nodules. _~+o813 8
(6-13.5') Silt, moderate yellowish-brown and E ®
mottied with light olive gray material. = :
] 2 £ =
10 ML én’ 2
ﬁ =] 3
] (11.5-13.5") Becoming moist with iron staining and N
iron-manganese nodules.
1 2538
{(13.5-27") Silt (see descriptions below). 5
15 3 (13.5-26') Silt, olive gray to greenish—-gray. =+
1 + ﬂ Moist.
i § .
20— H ML Iron-manganese nodules below 20’, becoming ‘g §
more moist with scattered shell fragments. o o
> ~N
Becoming slightly sandy below 22", & § )
22l
] . S Y|
25 Wood fragment at 25.5", c g I
a .
(26-27') Sandy and clayey silt with 0403 1 7k
\ iron-manganese nodules. /— ’
i Terminated soil boring at 27°. Note: No samples
304 were collected for lithologic description. These
descriptions were transferred from the log of
adjacent monitoring well 002G03DA.
35+
40+
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EnSafe/Allen & Hoshall

Monitoring Well 002GO3DA

Project: NSA Memphis

Location: Miington, TN  SWMUW2 - Southsioe Landiil

Project No: 106-08420

Surface Elevation: 267.16 feet ms!

Started at 1045 on 2-6-96 TOC Elevation: 26262 feet ms!
Completed at #50 on 2-6-96 Depth to Groundwater: 0.9/ feet Measuredt 4/8/96
Driing Method: Rotasonic — 4" core barrel inside 6 casing Groundwater Elevation: 2587 feet ms!
Driing Company: Alance Envronmental Inc. Total Depth: 620 feet
Geologist: O Ladd W. Parks Wel Screenc 38 to 48 feet
g2 13 | g <&l 8 ;
I gg £ g g 5 § 3 GEOLOGIC DESCRIPTION £ | WELL DIAGRAM
2 J0 gw w | » E § E
N
\
N
N
N
N
\
N
N
1\ \
N
N
N
\
N
N
N
N
&\
N
\
20 Iron-manganese nodules below 20', becoming Q
more moist with scattered shell fragments. %
N
3 |es|B6 §
\
N
\

25+

ML Becoming slightly sandy below 22'.

Wood fragment at 25.5,

7

\

2" 1D, Sch. 40 PVC Casing
grout

\
\
\
\
\
\
\

(L

28' to 20",

(26-30") Sandy and clayey silt with
iron-manganese nodules. Wood fragments from

ASTIHAY

Jrz7

-2
o 3 ©of SW below).

30

(20-48') Deeper Alluvium (see descriptions

2382

A T 7o 7 L P T Tl 7 7 7 7 A T L P T T T 7 rr PP o T T L e

ALY A A AT AN
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EnSafe/Allen & Hoshall

Monitoring Well 002G03DA

Project: NSA Memphis

Location: Miington, TN  SWMU2 — Southside Landil

Project No: 106-08420

Surface Elevation: 267.66 feet msl

Started at 1065 on 2-6-96

TOC Elevation: 26962 feet ms/

Completed at #50 on 2-6-96 Depth to Groundwater: .9/ feet Measured: 4/8/96
Oriing Method: Rotasanic — 4" core barrel inside 6" casng Groundwater Elevation: 25871 feet ms!
Driing Company: Alance Environmental, Inc. Total Depthe 600 feet
Geologist: [ Ladd, W, Parks Wel Screen: 38 to 48 feet
g 18 9|E|¢ ;
z E S %’ Euw g § GEOLOGIC DESCRIPTION = WELL DIAGRAM
@ Z |3 gg » E E
1 et
e -.' (] M7 E : : i
EEORt (45.5-46") Sand; fine to medium-grained, light 5 4=t
7 | 12186 [ \ gray with some pinkish-gray. Va P 8 Fi ¥
(46-46.5') Sand, medium to coarse-grained, and 12207 Z o “
gravel; moderate yellowish-brown, wet. [ ] ?, g
(48.5-48") Sand, medium to very 5 g e
coarse~-grained, and gravel; olive-gray color, o :‘ N et
wet. Bottom 3" is moderate yellowish-brown L2102 i_‘? Nl
sand and gravel, with grave! piece up to 3" in A —}[—
longest dimension. osers
(48-54') Cockfield Formation: Sand; :::::
fine-grained. otete
"oy s o%e’
sc (48’49-5) L.ght gray. ".‘.
LI
(49.5-50") Dusky yeliow. :::::
' oets
(50-54') Light gray. S
LI
....l
.:.:.
LJ
o
e & &
.:l:.
KR
.:..I -
. & 8
i ot 2
p 213 o 3
7 (54-80') Clay (see descriptions below), B2 :°::: g
U )
/ QO =
OOC [T
55 & [ 10|86 / (54-58') Silty and sandy clay; olive gray with ::::: N
sand seams, olive gray, dark yellowish~orange SO
sand at top. Lignite seam near 58" :.:.:
.:.:I
..Q..
/ s
/ cL eete
....I
....I
® o o
| . . .:.:l
(58-60') Clay; olive gray in color. Sooed
J .:.:I
] ‘....
i' Terminated soil boring at 80". 0
LILJ
R
60 Z 2072 K B
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EnSafe/Allen & Hoshall

Monitoring Well 002GOSUA

Project: NSA Memphis Location: Miington, TN  SWMUM2 - Southside Landfl
Project No: 106-08420 Surface Elevation: 267.44 feet msl
Started at 3% on 2-5-96 TOC Elevation: 269.39 feet ms/
Completed at 400 on 2-5-96 Depth to Groundwater: 145 feet Measuredt 4/8/96
Driling Method: Rotasanic ~ 4" core barrel inside 6" casng Groundwater Elevation: 257.94 feet ms/
Driing Company: Allance Enviranmental Inc. Total Depth: 27.0 feet
Geologist: 0. Ladd W. Parks wel Screen: 17 to 27 feet
g |3 |g - |8 E
_ gw ;g g - S GEOLOGIC DESCRIPTION € | WELL DIAGRAM
| e E
Rz :lg gtn S| | B ﬁ E I
i {0-27") Upper Alluvium (see descriptions %
below). %
(0-15.5") Silt; moderate yellowish-brown mottied
] with some light olive gray material. Contains
£ sattered iron-manganese nodules. 2
8
2 -
[]
ML e g
- [
2 £ z
. [ Q
Slightly moist near 1Y, = a
I |
Becoming mottied with some dark greenish-gray
15 3 i material near 14'. [ oe1g & —+
Increase in percentage of iron-manganese
nodules near 16.5". +
(15.5-286") Silt, dark greenish-gray, slightly
] moist. & o
20 g 2
] ML Becoming light olive gray to greenish gray with ] i ®
depth. Q S
Q. . ~
Snail shell fragments near 20'. = § : e
k1 © :
5 8|
25— o 9 |:
1 2411 I = |
No description available due to no sample 5401 ¥
\ recovery from 26’ to 27". ’
! Terminated soil boring at 27". Note: No samples
30 were collected for lithologic description. These
] descriptions were transferred from the log of
adjacent monitoring well 002G0SDA.
o
35+
40+
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EnSafe/Allen & Hoshall

Monitoring Well 002GO5DA

Project: NSA Memphis

Location: Miington, TN.  SWMUW2 - Southside Landfl

Project No. 106~05420

Surface Elevation: 267.66 feet ms/

Started at 0850 on 2-5-96

TOC Elevation: 269.33 feet ms/

30

(28-34’) Silt and very-fine grained sand with
rare snail shell fragments, moist.

Completed at 1030 on 2-5-96 Depth to Groundwater: 299 feet Measured: 4/8/96
Oriing Methodt Rotasanic - 4" core barrel inside 6" casng Groundwater Elevation: 256.34 feet ms/
Driing Company. Allance Environmental Inc. Total Depth: 550 feet
Geologist: O Ladd W, Parks Wel Screen: 405 to 50.5 feet
AR EEIEE: , !
|26 §§ s | & § < GEOLOGIC DESCRIPTION € | WELL DIAGRAM
EE S6 gm g » E ﬁ E SE
"IRCTEaSE I percentage of Ton~-manganese
. N N
_nodules near 15.5'. - tosi7 § §
“ (15.5-26") Silt (see descriptions below). § ‘§
N N
Dark greenish—-gray, slightly moist. § §
1 BG Becoming light olive gray to greenish-gray with %‘ §
depth. § §
N N
R
N N
N
BG § %
N N
N N
- N N
20+ Snail shell fragments near 20", N N
N N
ML % %
3|75 |86 2 NN
| 2 NN
& NN
N N
| N\
e NN 8
NN &
= NN
BG 3 NN
s NN
N
N \
WA
N N
25— BG § §
N N
2412 N N
ML]] No description available due to no sample N %
recovery. § %
0 N
N N
N N
N N
, NN
2302 % N
N
N
N
\
N
N
N

L s

e
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EnSafe/Allen & Hoshall Monitoring Well 002GOSDA
Project: NSA Memphis Location: Miington, TN  SWMU#2 ~ Southside Landfi
Project No: 106-08420 Surtace Elevation: 267.66 feet ms!
Started at 0850 on 2-5-96 TOC Elevation: 269.33 feet ms/
Completed at 1030 on 2-5-96 Depth to Groundwater: 299 feet Measwed 4/8/96
| Oriing Method: Rotasonic — 4" core barrel inside 6" casing Groundwater Elevation 25634 feet ms/
Driing Company: Allance Envronmental Inc. Total Depthc 55,0 feet
Geologst: 0. Ladd W. Parks Wel Screen: 40.5 to 50.5 feet
¢ 18 |g|B|-|8 ;
= g w|E g E § GEOLOGIC DESCRIPTION £ | WELL DIAGRAM
B =l
E = ‘J% gm g ” E 18 E
2 TF
b | G . _ J=f
1% | Sw| (44-48") Gravel and sand; gravel is up to 3" in =
fo B0 longest dimension and dark gray, sand is Lot =1
q ©-1 GH | \ moderate yellowish-brown to dark ‘E
Rt SH A\ yeliowish-orange, wet. 07 | o =t
BG DOC 6: (46-46.5') Gravel and sand; gravel is up to .75" s =
Q 6} in longest dimension, sand is coarse-grained and 8 1=t °
>O moderate yellowish-brown to dark yellowish— z 1=t §
C'O'E orange, wet. < =l g
510 | SW|  (46.5-50) Gravel and sand; grave! is up to 3" in - =k =]
s 6! longest dimension, sand is very coarse-grained g g FI=F
BG O '6': and moderate yellowish~brown to dark g i E 5
) - - yellowish-orange, wet. S FilzF
o.: u R : g
50~ 6 | o386 % o2 z [
{50-52.5") Cockfield Formation: clayey sand; A R |
fine-grained, stained moderate yellowish-brown -
86 to dark yeliowish-orange with some very light +
sC gray seams of material.
LJ
* ...:.
'...l -ﬁ
247 G
(52.5-55') Sand, fine-grained, very light gray sere] s
color mottied with some dark yellowish~orange eseed s
material, 0% E
wed 2
| -:.:-
LI IR
.:.:.
ooerd
§5 , 222
Soil boring terminated at 55'.
80~
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EnSafe/Allen & Hoshall

Monitoring Well 002GO6DA

Project: NSA Memph's

Location: Miington, TN SWMUR2 - Southside Lanafl

Project No: 10608420

Surtace Elevatior: 267.86 feet ms/

Started at 0925 on 2-2-96

TOC Elevation: 26268 feet ms/

Completed at 1030 on 2-2-86

Depth to Groundwater: B.52 feet Measured: 4/8/96

Drling Method: Rotasonic - 4" core barrel inside 6 casing

Groundwater Elevation: 25317 feet ms/

Driing Company: Alance Environmenta, Inc.

Total Depth: 550 feet

Geologist: O Ladd W. Parks

Wel Screen: 44.5 to 54.5 feet

DEPTH

PID fppm)

i

INFEET
LITHOLOGIC
SAMPLE

GEOLOGIC DESCRIPTION

WELL DIAGRAM

= [

ELEV. (H-ms))

| GRAPHIC LOG

@ SOIL CLASS

{0-32') Upper Alluvium ( see descriptions
below).
(0-.5") Soil, gravel, and asphalt.

= light olive gray.

(.5-15") Silt, mostly moderate yeliowish-brown to

{.5-6") Silt; moderate yellowish-brown mottied
with light olive gray material. Some iron staining
ML and rare iron-manganese nhodules.

{6-14'") Percentage of light olive gray-colored
material decreases down to 14'.

(14-15") Becoming mostly light olive gray to
greenish—gray mottied with moderate
vellowish—brown. Abundant iron staining and
\iron- manganese nodules just above 15

i

Wet from 18-18".

ML (15-19") Silt, olive gray to dark greenish—-gray.

20

ML

25— N\ 25'.

(19-25") Silt, dark greenish-gray mottied with
brownish-gray material. Some snail shell
fragments present.

Some iron-manganese nodules at 24'. Wood at

24890

2" 1D, Sch. 40 PVC Casing
grout

ML color.

(25-20') Silt, olive gray to greenish—gray in

Rare snail shell fragments and wet from 26-29'.

304 SM.

(20-32') Sand, very fine-grained, and silt;
greenish—gray, rare snail shell fragments, wet.

— Becoming olive gray in color near 32'. 2359

SWH [ below)

(=]
[92]
(@]

35+

(32-54") Deeper Alluvium (see descriptions

(32-36') Sand, fine to coarse-grained, with clay
seams. Olive-gray in color with rare snail shell
fragments, wet. Wood near 34’

/- 2319

SW

O[5 0. 0P 000
.. O Q. v
O[O0 .0-". 'O

SW

40 fragments, wet.

(36-39") Sand, fine to coarse-grained, olive
gray, with scattered gravel and snail shell

entonite seal

W /7 A A A 45 A A o A o A A A A A S o A A S A A A A A A A A 7 77 A v

W 7 A A A A 7 A A A o S A A A 2 o o o A o A A G o A A A A A oo e Ao 1 A e

/-—me

Page 1 of 2



EnSafe/Allen & Hoshall

Monitoring Well 002G0O7UA

Project. NSA Memphis

Location: Milington, TN SWMU#2 — Southside Lanaiil

Project No. 10608420

Surface Elevation: 266.0 feet ms/

Started at 405 on 2-1-96 TOC Elevation: 2682/ feet ms!
Completed at 1530 on 2-+96 Depth to Groundwater: 5.56 feet Measured: 4/8/96
Driling Methodt Rotasonic - 4" core barrel inside 6" casing Groundwater Elevation: 25265 feet ms/
Driing Company: Aliance Environmenta, Inc. Total Depthe 27.0 feet
Geologist: O Ladd, W. Parks Wel Screen: 17 to 27 feet
AHEIINE ;
= gg Eul i B g S GEOLOGIC DESCRIPTION € | WELL DIAGRAM
B g
Bz |52 §§ g « | B B - [
1 AL V (0-27") Upper Aliluvium (see descriptions .;.
i g oL | below 8
o) &p .
i 0 (0-4') Soil, gravel, and asphait.
ip -4
1 262.1
5 (4-15") Silt, moderate yellowish-brown mottied .g
with light olive gray and olive gray. 8
(4-10) Silt, moderate yellowish-brown mottied Q -
with light olive gray, with iron-manganese g o
nodules. - ]
1 2 £ T
ML & s
10 (10-15") Clayey silt, moderate yellowish—=brown o c
1 mottied with olive gray, becoming moist near 15" = o
o~
15 3 2511 ¥
| No recovery from 15' to 16",
No description available; collected a Shelby tube +
sample from 16' to 19"
] 2414 | §
204 (18-24") Clay and silt, olive gray to 3] ©
] o greenish-gray, wet. 8 §
Q (=]
1 ML i - S
- i !
ol 2421 E g C .
T JP— S :
25 i E{L (24~27') Fluvial Deposits (see descriptions oay | S 2 |
] o below). a |,
] SP (24-25") Sand, fine to medium-grained, and silt, o301 =L:] &
olive gray to greenish—gray, with snail shell
] fragments, wet.
30— (25-27') Silt and sand, very fine-grained,
] olive-gray to greenish—- gray, with snail shell
fragments, moist.
Terminated soil boring at 27'. Note: No samples
] were collected for fithologic description, These
descriptions were transferred from the log of
354 adjacent soil boring 002500300A.
40+
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EnSafe/Allen & Hoshall Monitoring Well 002GO8DA
Project: NSA Memphis Location: Miington, TN SWMUW2 — Southside Landfi
Project No. 106-08420 . Surface Elevation: 267.10 feet msl
Started at 0930 on -3+-96 TOC Elevation: 26933 feet ms/
Completed at 425 on -3+-96 Depth to Groundwater: 17.54 feet Measured: 4/8/96
Driing Method: Rotasonic — 4" core barrel inside 6" casing Groundwater Elevation: 25179 feet ms!
Oriing Company: Afiance Enviranmenta, Inc. Tota Depth: 515 feet
Geologist: 01 Ladd W, Parks Wel Screen: 35 to 45 feet
8 1819|8|z|2|8 !
b g £ .i, - 3 GEOLOGIC DESCRIPTION € | WELL DIAGRAM
z :g §§ AHE 3 g |
oL (0-22") Upper Alluvium {see descriptions oesi
below).
J 1 {100 (0-.5') Concrete. ]
J \ (5-1) Soil and gravel. | e
5 (-4') Silt and clay.
BG (+=2") Clayey silt, light olive gray to
greenish-gray and mottied with moderate
] 8 yeliowish~brown material.
1 6 . . -
10— 2 | 53 (2-4') Siity clay; dark greenish-gray.
86 ML (4-18") Silt, clayey (see descriptions below).
{4-5") Clayey silt, light olive gray mottied with
1 B6 moderate yellowish~ brown material. o
=
: {5-15') Moderate yellowish-brown mottled with ] -
15 BG olive gray material. Contains iron-manganese 3 §
nodules from §' to 18", z &
86 Becoming moist; more clay-rich with less olive b
B \ gray-colored material from 14-18". VaiaaR K-
B6 . (18-20") Silt and very fine—grained sand. Olive ‘g
20 3 |90 2 gray to greenish-gray in color. Contains snail =
BG i shell fragments. Top of Deeper Allyvium deposits ~
estimated at 22,
BG [[lIf-i] m_| Sand, lelly-like, lighter in color, wet at 22"
SP Wood fragments scattered throughout from 24’
25 | B8 (Hiff: to 41"
4 | 96 | BG ]
]
J BG foHnr 2381 %’
30— {20-33') Silt and sand; sand is fine to s
8s [ coarse-grained. + 5
4 108 ° ML Olive gray to greenish-gray with snai! shell <-j
BG ’g - fragments, wood scattered throughout, wet. Loy
5 (33-38") Sand, fine to very coarse-grained, and
35 BG 2,‘ siit, olive gray to greenish—-gray, with snail shell 1!%_ .
o: fragments, wood scattered throughout, wet. §
B6 ,éf" ML e
o W,
o e
: B6 |5 2281 —L
40 5 (100 ~ a"Ll P .
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EnSafe/Allen & Hoshall

Monitoring Well 002GOSUA

Project: NSA Memphis Locatior: Milngton, TN  SWMUe2 ~ Southside Landfi
Project No. 106-08420 Surface Elevation: 26568 feet msl

Started at 320 on 3096 TOC Elevation: 26809 feet ms/

Completed at 500 on +-30-96 Depth to Groundwater: 6.9 feet Measwed: 4/6/96

Orling Method: Rotasonic - 4" core barrel inside 6 casing

Groundwater Elevation: 25190 feet ms!

Driing Company: Abance Environmental, Inc.

Total Deptix 27 feet

Geologist: Ll Ladd, W. Parks

Wel Screen: 17 to 27 feet

OEPTH

g

ik

% RECOVERY

:
:

INFEET

&
B

LITHOLOGIC

GEOLOGIC DESCRIPTION WELL DIAGRAM

ELEV. (fi-ms)

below).

2P  |sonauass

'O D

(0-28') Upper Alluvium (see descriptions

(0-3.5") Soil and gravel (fill).

2002

1 W (3.5-8') Clayey silt; moderate yellowish-brown
6 mottied with light olive gray material containing
ML iron~manganese noduies.

groyt ———————>»

[\
d
Py

ML to 15'.

PR Y

(8-19") Siit, very clayey, moderate
yellowish=-brown to dark yellowish- brown
10+ mottied with medium gray material.

Abundant iron-manganese nodules from €' to 1f'.

Moist with some iron-manganese nodules from 13'

151 3 Less iron-manganese nodules, becoming more
h dark yellowish-orange from 15-10°.

2" 10D, Sch. 40 PVC Casing

/A A 7 7 A

ole
e
] |
entonite seal

248.7

20

{19-23') Silt, clayey, olive gray to
greenish-gray, becoming just olive gray from 22'
1 ML | o 23', containing snail shell fragments.

10/20 sand

2427

(23-27'} Silty sand; fine to medium-grained,
25 olive gray in color, with snail shell fragments,
SM [ moist to wet. Top of Deeper Alluvium deposits
T estimated at 26",

\ Wet below 25'. Vot

0.01 slot, PVC screen

" PVC end cap

L

30+
35+

40~

Terminated soil boring at 27°. Note: No samples
were coliected for lithologic description. These
descriptions were transferred from the fog of
adjacent monitoring well 002G0SDA.
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EnSafe/Allen & Hoshall Monitoring Well 002G0SDA
Project: NSA Memphis Location: Miington, TN.  SWMUM2 - Southside Lanaofl
Project No: 106-08420 Surface Elevation: 2655/ feet ms!
Started at 0830 on 1-30-96 TOC Elevation: 267.96 feet ms/
Completed at 0945 on 1-30-96 Depth to Groundwater: 17.15 feet Measwred: 4/8/96
Driing Method: Rotasonic - 4" core barrel inside 6 casing Groundwater Elevation: 250.8! feet ms/
Driing Company: Alance Environmenta, Inc. Total Depth: 550 feet
Geologist: 0. Laad, W. Parks wel Screen 36 to 46 feet
818 |2|E| |2 !
= gg £ g 5 g GEOLOGIC DESCRIPTION € | WELL DIAGRAM
= E _
E g |3v gg Z| x| B & &
)
. £ - o
3 M 2345 | ® g =
(31-34') Silty sand, very fine-grained becoming 3 ) %
progressively coarser near 34', olive gray to z —¥' ]
4 | 100 8 SM | jight olive gray near 34", with snail shell Q 3
fragments, wet. P v
" 2315 3] -
= - ‘géﬁ/ (34-34.5") Coarse to very coarse-grained sand 231 n 1
35 8 KFLTY\ SW A\ with gravel. Light olive gray to greenish-gray, 2305 | 2
containing snail shell fragments, wet, F
6 SM (34.5-35") Sand, very fine to medium~-grained,
light olive gray to greenish—gray, wet.
5 (35-38") Silty sand, very fine to very 2275
1 c
7 -‘;;‘b coarse~grained, with quartz and chert gravel up g ©
i to 1" in longest dimension, olive gray, wet. S §
40+ 5 |300 4G a >
SP (38-43') Sand and grave!; sand is fine to very o &
1O GW > ~
5 1 coarse-grained, gravel is up to 1“in longest a =]
o) dimension; moderate yellowish-brown mottled 2
1 with light gray material, wet. - 8
8 i 25 | 2 8
(43-44’) Coarse-grained sand, moderate g
(X yellowish-brown mottied with medium light gray 2215 o
45 6 lohY sw \material. wet. z
C,’. GW (44-46') Sand and gravel, gravel and sand 0s ; i
? (see descriptions below). 1 -+
LI
5 / (44-45') Sand and gravel; sand is very :::::
/ coarse-grained and gravel is up to 1.5" in (O
/ longest dimension; moderate yellowish-brown O
5 / mottied with medium light gray material, wet. (30X B
50 6 | 102 / (45-48") Gravel up to 1.5" in longest dimension, ;
CL and sand, dark yellowish-brown to moderate €
8 (=]
/ yeliowish-brown; becoming clayey near 46" E
/ (48-55') Cockfield Formation: Clay, dusky o
5 / yeliowish-brown to dark yellowish-brown. X
5 / With light olive gray sandy seams below 52°. :::::
55 22 \ With some lignite seams below 53'. Pa W%
Terminated soil boring at 55'.
60—

Page 2 of 2




EnSafe/Allen & Hoshall

Monitoring Well 002G10DA

Project: NSA Memphis

Location: Miington, TN  SWMUM2 — Southside Lanail

Project No: 106-08420

Surface Elevation 270.36 feet ms/

Started at £220 on 2-2-96

TOC Elevation: 27017 feet ms!

Completed at 400 an 2-12-96

Depth to Groundwater: Q36 feet Measued: 4/5/96

Oriing Method: Rotasonic — 4" core barrel inside 6" casing

Groundwater Elevation: 260.81 feet ms/

Driing Company: Aliance Environmental, Inc.

Total Depth: 560 feet

Wel Screen: 40 to 50 feet

Geologist: J Kingsbury
8 -|8ln ;
g g s
IE E Ey g § § ; GEOLOGIC DESCRIPTION = WELL DIAGRAM
z v
=
Rz 5§ gg » ?« g & E T H
] (0-36") Upper Alluvium (see descriptions N N
4 below). § §
1 ler!l 4 Silt and clay (fill material) from 0" to 6', § §
N
] moderate brown to moderate gray.in color. § %
- M
; 2 R
Moderate gray o light yellowish-brown, slightly 2644 N N
) N N
3 moist, N N
RN
3 MY
- N
ML N N
2|33 é W § §
N N
3 Z Mottling with dark yellowish~orange material with % §
: é some organic material from 13' to 16", § %
15+ 3 /A “ o § %
4 Silt, moderate brown to light gray with dark = ® .% § s
orangish~yellow mottling from 18' to 25'. Organic S % N s
R material present. Moist. z % '%
N
20 W . M % §
et at 20°. £ § §
- 3 |e0f 3 8 NN
g NN
3 ~ NN
Color change at 25' to light greenish-gray to § §
25 3 clive gray. Shell fragments present. Wet. % %
ML Silt with minor clay and sand. Moderate § §
2 greenish—gray with common snail shells, Wet. % §
4 1100
) N
1 4 |100) 2 % \\\
N N
| N
N N
2 N\
| N
NEN
35+ 3 %F
o - - 2344
2 [~ (36-50') Deeper Aliuvium (see descriptions
; below).
| Ji il
40 X _L§
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EnSafe/Allen & Hoshall

Monitoring Well 002G11UA

Project: NSA Memphis

Location: Miington, TN SWMU2 — Southside Lanafl

Project No. 106-08420

Surface Elevation 2652 feet ms!

Started at 500 on I-7-96

TOC Elevation: 266,91 feet ms/

Completed at 1300 on +18-96

Depth to Grouncdwater: 392 feet

Measwred: 4/6/96

Oriing Method: 4 I/4" ID Hollow-Stem Auger with 5™ Fights

Grounadwater Elevation: 26299 feet ms!

Driing Company: Alance Environmental Inc.

Total Depth: 2675 feet

Geologist: J Carmchael W. Parks, D, Ladd

Wel Screen: 875 to 2675 feet

ANALYTICAL
PID (ppm)
SOIL CLASS

HUHE

) QE 8

DEPTH
INFEET

GEOLOGIC DESCRIPTION

ELEV. (ft-ms)

WELL DIAGRAM
3 :

below).

{0-27") Upper Alluvium (see descriptions

-264.1
\ (0-1) Fill and skeet fragments. F

organic material.

57 Finely laminated and contains small
iron-manganese nodules from 4-6',

10 Increase in dark yeliowish-orange staining,
ML moisture content, and iron-manganese content

from 10-14".

15 3

advanced).

color. Moist.

20

1 (1-24'} Silt, clayey (see descriptions below).

(1-2') Clayey siit; yellowish—-brown to
1 brownish-gray in color.

{2-8") Silt, clayey, dark yellowish-brown with
dark yellowish~orange staining. Trace of

(6-8') Silt, decreasing clay content and
increasing iron-manganese nodule content.
Yellowish-brown to light olive gray color, moist.

{8-18") Silt, slightly clayey, yellowish-gray to
light olive gray color, moist.

1 Stained dark yellowish-orange in color from
14-18'. Very moist from 14-15".

4 Less staining from 16~18'. Very moist from 18-17'
(water came up the borehole when auger was

(18-10") Siit, slightly clayey, medium gray in

(19-20") Silt, slightly clafrey, yeliowish-gray to
light olive gray, moist.

2" 1D, Sch. 40 PVC Casing

lo.ot stot, Pvc screenfe

NI AP

77

gLz

grout

T T 77 L A 77 P T T T P T Pr AT L 2,

'———— 10/20 sand ———r|< bentonite seal :%:

RO R

Page 1 of 2



EnSafe/Allen & Hoshall

Monitoring Well 002G11DA

Project: NGA Memphs Location: Mington TN.  SWMU#2 — Southside Lanai
Project No: 106-08420 Surtace Elevation: 26517 feet ms/
Started at 1010 on +-6-86 TOC Elevation: 26877 feet ms!

Completed at 091 on 17-96

Depth to Grounawater: 417 feet Measured 4/8/96

Driing Methoct_4 /4" ID Holow=Stem Auger, 5 Fights

Groundwater Elevation: 26260 feet ms!

Driing Company: Allance Envirormental, Inc.

Total Depthc 46.0 feet

Geologist: . Carmichael W, Parks, D. Ladd

Wel Screen: 322 to 422 feet

-

g |8
1HEHE

LITHOLOGIC
ANALYTICAL
SAMPLE

SAMPLE

:

DEPTH

GEOLOGIC DESCRIPTION

WELL DIAGRAM
x

ELEV. (ft-msi)

1 | 42186 \belou).

(0-33') Upper Alluvium (see descriptions

(0-1) Fill and skeet fragments.

=

6 |100 | B6

ML

7 100} B6

15+ 8 | 100 | BG

o |100| BG

fl | 83186

12 1100 | BG

{1-24') Silt, clayey (see descriptions below).

(1-2') Clayey silt, yellowish-brown to
W brownish—-gray in color.

(2-6') Silt, clayey, dark yellowish-brown with
dark yellowish~orange staining. Trace of
organic material.

Finely laminated and contains small
iron-manganese nodules from 4-6".

, (6-8") Silt, decreasing clay content and
10 increasing iron-manganese nodule content.
Yellowish=brown to light olive gray, moist.

(8-18") Silt, slightly clayey yellowish—gray to
light olive gray color, moist.

Increase in dark yellowish-orange staining,
moisture content, and iron-manganese content
from 10-14",

Stained dark yellowish-orange in color from
14-18". Very moist from 14-15",

Less staining from 16-18". Very moist from 18’ to
i7" (water came up the borehole when auger was
advanced).

(18-18°) Silt, slightly clayey, medium gray in
20 color. Moist.

(19-20") Silt, slightly clayey, yellowish-gray to
light olive gray, moist.

(20-22'} Silt, slightly clayey, medium light gray
to light gray, stained moderate brown, moist.

l (22-24’) Silt, clayey, pale yellowish-brown to
pale brown color, moist.

77

2" 10, Sch. 40 PVC Casing

j 2412

25 13 1100 BG!

ML
1 14 | 100 | BG
Moist.

] 5 | 100 | BG Ji ML

(24-28") Silt {see descriptions below).

(24-2¢") Silt; medium gray to brownish—-gray with
patches of dark yellowish-orange material.

(28-28") Silt; light olive gray to medium gray.
Slightly moist.

2372
/ \
L
¢

30-1

(28-33') Silt, sandy (see descriptions below).

grout

| by

Page o
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EnSafe/Allen & Hoshall Monitoring Well 002G12UA
Project: NSA Memphis Location: Miington, TN  SWMU #2 - Southsice Landil
Project No: K06-08420 Surface Elevation: 26664 feet ms/
Started at 030 on -23~-96 TOC Elevation: 26863 feet ms!
Completed at 200 on 1-29-96 Depth to Groundwater: 267 feet Measured: 4/5/96
Driing Method: 4 /4" ID Holow-Stem Auger with 5 Fights Groundwater Elevation: 25576 feet ms!
Driing Company. Allance Enviranmental, Inc. Total Depth: 280 feet
Geologist: J Kingsbury Wel Screen: 17 to 27 feet
e 18 |gE|e|8 ;
=f g £ g o g g 3 GEOLOGIC DESCRIPTION € | WELL DIAGRAM
w W =
EE :Jg %m g = | B & E kB lnl
(0-28') Upper Allyvium (see descriptions
1 |58] 4 below).
Silt and clay; light brown to dark
2 | 751! 6 yellowish~brown color from 0’'-2".
Light brown to yellowish-brown color. Many small
iron-manganese nodules. Staining with orange
5 31601 65 rust-colored material. Dry. o
Grayish—brown to light brown color, stained dark '% ®
orange to rust- colored. Iron-manganese o ]
41751 4 nodules common. Dry. s %
Slightly moist. Q £
. @
S J100] 3 Fewer iron-manganese nodules, very slightly S 8
10 moist. 2.
8 |02 3 Increase in percentage of iron-manganese :
nodules; increase in moisture content from 1.5’
to 12",
7 1921 3 Yellowish-brown to light olive gray color.
ML Decreased staining and percentage of
CL iron-manganese nodules. Moist.
151 8 |9o6]| 3 Medium yellowish-brown to light olive gray, -
4 moist.
o o2l 3 Silt and clay, moist. Increased staining. '%F
Light olive gray.
0 |00l 4 Color change to medium gray at 18.5". Some
staining with black material (iron/manganese or
20 organics). & v
fl j100]| 4 J‘ ’ g A
[
) ]
z e
. 122 [100] 3 s
1 - 5§
Decreased moisture content. c o
25 13 |100] 4 ' 5
- g
Clay and silt; greenish-gray, dry. o
14 1100] 4 KN
J 7. .
Terminated soil boring at 28". Note: PID 2386
i response likely due to moisture content of soll.
30-{
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EnSafe/Allen & Hoshall Monitoring Well 002G12DA
Project: NSA Memphis Location: Milington TN  SWMUM2 - Southside Landfl
Project No. 106-08420 Surface Elevation 266.56 feet ms!

Started at 1300 on +-29-96 TOC Elevation: 26863 feet ms/
Compieted at 400 on -30-96 Depth to Groundwater: 802 feet Measured: 4/8/96
Driling Method:_Rotasonic Groundwater Elevation. 26261 feet ms/
Driing Company: Alance Driing Total Depth: 500 feet
Geologist: J Kingsbiry, R Thomas ‘ Wel Screen: 385 to 485 feet
3
2|9 gl g £
, Eul o - 3 GEOLOGIC DESCRIPTION £ | WELL DIAGRAM
=l 22|58 & 1E z
E Z §tl) Sl =B 2

75 | B6

ML Contains streaks of fine to medium-grained sand
83 | BG approximately 1 to 2 inches thick, light
olive~gray to medium gray.

SC | siit, sand, and clay, light olive gray.

| 100 | BG fEaRid SM 2316
0. SW (35-51') Deeper Alluvium (see descriptions

below). 2308

\ (35-38") Sand; fine to coarse-grained,

35+

LITHOLOGIC
SAMPLE
N w (V]
O
o [ 4
lé
2" 1D, Sch. 40 PVC Casing —
T V7777
V727777774
ol
e

yeliowish~gray to yellowish~ brown color.

Start tive-~foot split-spoon intervals.

404 , 288 2
[ BC Sand and gravel; gravel up to 1" in diameter. ]
4 § | 67 | B6 [o: > gﬁ- Yellowish-gray to yellowish-brown in color. € <
. N .
: O 2248 | & e
"
1 g
a.
1 2
454 - 286 | = &
=G Sand and gravel, yellowish-brown to 2 s -
1 6 |83 |B6 Jo E'H' yellowish—-gray. £ H
o o
: c 206 Q P
Q. €
J H - o
— [~4
_‘F o
1 Wy =
50- s 286 4
7T | 75186 .6 SW Sand with rare gravel, light olive gray, matrix .
1 0. O resembles reworked Cockfield Formation from 50' )

"""'i s_c] to 5. Cockfield Formation contact is at 5t'.
SM Sand, fine to medium-grained, finely lignitic and
micaceous, is present from 51’ to 51.5°.

\Sand with silt and clay. [

55 Terminated soil boring at 51.5'. Note: Sampie
lithology and PID readings from 0 to 28"
obtained during the advancement of 002G12UA.
] Lithology and PID readings from 28" to 51.5'
obtained during the advancement of 002G12DA.

601
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EnSafe/Allen & Hoshall Monitoring Well 002G13MA

Project: NAS Memphis Location: Miington, TN SWMUW2 — Southside Lanaifi

Project No: 106-08420 : Surface Elevation: 267.23 feet ms/

Started at 800 on 286 TOC Elevation: 26920 feet ms!

Completed at /145 on 1-22-86 Depth to Groundwater: 538 feet Measured 4/8/96

Driing Methodt 4 1/4" ID Holow-Stem Auger With 5" Fights Groundwater Elevation: 26382 feet ms/

Driing Company: Allance Lring Total Depthc 480 feet

Geologist: O Ladg J Kingsbury, A Choate Wel Screen: 36 to 46 feet

DEPTH

GEOLOGIC DESCRIPTION

LITHOLOGIC
PID {ppm)
SOIL CLASS
ELEV. (ft-ms)
=]
:

INFEET

A E 8
e w
SFHIHE
(0-34") Upper Alluvium (see descriptions

1
: oL below).

Clay and silt, dark yellowish-brown, moist, with -266.2
organic material and roots.

ML
CL

AN

Silty clay/ciayey silt, greenish-gray and a3 2
moderate yellowish=brown, slightly moist, soft to
57 slightly firm, with some dark iron staining.

4 Clayey silt, greenish-gray and moderate
yellowish-brown, with iron/manganese inclusions
and organic material, slightly moist.

Iron-manganese nodules increasing in
2 BG percentage and size (up to .5" in diameter).

10 4 Some staining with a dark yellowish-orange
material.

ML Increase in clay percentage.

Clayey silt, light olive gray color stained light
brown to dark yellowish-orange. Moisture
content increases and the percentage of
iron/manganese nodules decreases.

15 3 86 Very moist at 14° becoming less moist near 18",
rare iron/manganese nodules,

bentonite grout

Clayey silt, medium gray to light olive gray
stained light brown to dark yellowish-orange,
very moist.

2" ID, Sch. 40 PVC Casing

20 Silty clay, medium light to medium gray, wet. -
Dark greenish-gray to grayish-olive green color,

wet.

Very moist.

CL
Light olive gray to grayish—-olive green color.

254 Very moist and soft.

2302
Clayey silt, light olive gray to grayish~-olive

1 ML green color, slightly moist, soft.
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EnSafe/Allen & Hoshall Monitoring Well 002G13DA
Project: NGA Memphis Locatior: Miington, TN SWMU2 — Southside Lanafl
Project No: 106-08420 Surface Elevation: 267.05 feet ms!

Started at M0 on +-19-96 TOC Elevation: 269.2 feet ms/ .

Completed at /30 on 1-20-96 Depth to Groundwater: 536 feet Measwed: 4/58/96
Driing Method: 4 /4" ID Holow-Stem Auger, 5 Fights Groundwater Elevation: 26376 feet ms!

Driing Company: Allance Oriing Total Depth: 67.0 feet

Geologist: [ Ladg J Kingsbury, A Choste Wel Screen: 55 to 65 feet

DEPTH

FTHHEAE

5

WELL DIAGRAM

T [

GEOLOGIC DESCRIPTION

PID (om)
GRAPHIC L
SOIL CLASS
ELEV. (ft-ms)

;

INFEET
LITHOLOGIC
SAMPLE

»
KD {0-34") Upper Alluvium (see descriptions N R
(1M}
1 1 | 48 | 86 H: it oL | betow § §
1 L Clay and silt, dark yellowish-brown, moist, with -265 % %
2 | 83| BB % cL \organic material and roots. [ § §
@ ML Silty clay/clayey silt, greenish-gray and Loas % §
moderate yellowish-brown, slightly moist, soft to % %
5— 3188 3 slightly firm, with some dark iron staining. % %
Clayey silt, greenish-gray and moderate § §
yellowish-brown, with iron/ manganese inclusions % %
4 |18 }128 and organic material, slightly moist. % .
Iron-manganese nodules increasing in § . §
s 1ol 2 percentage and size (up to .5" in diameter). % %
10- Some staining with a dark yellowish-orange '% %
material. % §
6 110886 ML Increase in clay percentage. o § § "
Ciayey silt, light olive gray color stained light § % §
7 18| B6 brown to dark yeliowish—-orange. Moisture o % %
content increasing as iron/manganese nodules Q. % % 3
decrease in percentage. : % % 5
[ ]
15~ 8 |108| BG Very moist at 14’ becoming less moist near 16', :' § § z
rare iron/manganese nodules. 3 § % 2
s [
o |08 86 Clayey silt, medium gray to light olive gray =] Q % o
stained light brown to dark yellowish-orange, & NN
very moist. § §
N N
10 | 100 | BG 248 N N
/// Silty clay, medium light to medium gray, wet. § §
20+ % Dark greenish-gray to grayish-olive green color, § §
1 |e2(B6 wet. N
- N
/ Very moist. § §
1 12 {100 | B6 % § §
CL
/ Light olive gray to grayish—-olive green color. % %
25 13 o6 | BG % Very moist and soft. § §
/ N N
N N
/ N N
14 | 96 | BG / \ %
- 2% A
Clayey silt, light olive gray to grayish—-olive § §
N N
15 | 88 | BG ML | green color, slightly moist, soft. % %
30- 4 NN _L
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EnSafe/Allen & Hoshall

Monitoring Well 002G13DA

Location: Miington, TN  SWMU2 — Southside Landfl

Project No: 106-08420 Surface Elevation: 267.05 feet msl
Started at M0 on -19-96 TOC Elevation: 2692 feet ms/
Completed at #30 on 2096 Depth to Groundwater: 536 feet Measured: 4/8/96
| Oriing Methoct 4 ¥/4" ID Holow-Stem Auger, 5 Fights_ Groundwater Elevation: 26376 feet ms/
Driing Company: Allance Dring Tota Depth: 67.0 feet
Geologist: O Ladd J Kingsbury, A. Choate Wel Screen: 55 to 65 feet
o 13 |g|E| |88 E
=h g Eul o % E § 3 GEOLOGIC DESCRIPTION € | WELL DIAGRAM
(=S
g & :lg gg g = | B ﬁ g
&
4 2 °
24 | 141 | BB N (] sW.| Send and gravel, moderate yellowish-brown to S8
. D| GW | dark yellowish~brown color. QS
2048 | & € D
1 \COlor change to dusky yellow brown. Wet. ﬂ < o o
1 No sample collected from 62.5' to 65", g E %
85— - o1 | Se ] 2
=1 Q Sﬁ. Fine to coarse-grained sand and gravel, Lzm ‘j’
1 25 | 100 | BG = 6 olive-gray to light olive gray. Fining downward !
4 s and turning dark yellowish-orange to light brown ]
in color near B5.5". 200!
Cockfield Formation: Sand, fine-grained, dark
yeliowish-orange to light brown, wet.
70- Terminated soil boring at 87"
4
754
80-
85—
80
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EnSafe/Allen & Hoshall

Monitoring Well 002G14DA

Project; NSA Memphis

Location: Miington, TN  SWMM2 - Southsice Landfl

Project No.  106-08420

Surface Elevation. 26200 feet ms/

Started at 213 on 2-14-96

TOC Elevation: 27100 feet ms/

Completed at 00 an 2-14-96

Depth to Groundwater: 890 feet Measwed: 4/8/96

Driing Methodt Rotasanic - 4" core barrel inside 6" casing

Groundwater Elevation: 264.0 feet ms/

Driing Company: Alance Environmental Inc.

Total Depth: 780 feet

Geologist: J Kingsbury Wel Screen: 40 to 50 feet
218 | g E |8 E
L g £ &l B § GEOLOGIC DESCRIPTION € | WELL DIAGRAM
JREHFEE
@ Z |9n g »| ® g g ﬁ E KN ﬂ
{0~32") Uper Alluvium (see descriptions below). §‘
Clayey silt, dark yellowish-brown to \Q
1 83| 3 brownish-gray %
N
\
5 Some organic material between §' and 6'. §
N
| \
N
N
4 N
D
] | \
10— ML Silt, light yellowish-brown to yellowish-gray %
1 2 | 80|86 mottied with dark orangish-yellow material. ’g
Organic material (specks) common from 10' to N
16°. Very moist. %
\
Common iron staining from 18’ to 20", .g %
& NN =
2 N °
) > § &
20 20 | §
] 3 | 00|86 % Silt and clay, olive-gray to greenish-gray, wet. 5 % N
7 % N
% 2
N
25 Z ML Slightly moist between 25' and 29", §
N
Zkn N
% \
% Light olive gray color; mottled with brown to §
30~ % reddish-brown material. %
4 | 80 | BG % %
- Z 237 D -
| (32-66') Deeper Alluvium (see descriptions N o
] ML below). § :
35— SM Light olive gray silt to fine sand. No mottling. § N ‘_S-
Wet. 3 NN 3
More sand from 36' to 3Q'. E o <—j
- -+
] SRR 230 J
40 Ji1 8P . d €
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GAMMA RAY LOG CASING TYPE: 2 PC
EnSafe/Allen & Hoshall Monitoring Well 002GO9DA COUNTS PER SECOND TP OF0C =
DATE LOGGED: 05/23/96
Project: NSA Memphis Locotion:Milliington,TN.SWMU#2—Southside Londfiil
Project Now: 10608420 Surface Elevation: 265.51 fest mal NOTES
Started ot 0830 on 1-30-86 TOC Elevation: 267.86 feet msl
Completed ot 0945 on 1-30-96 Depth to Groundwoter:17.15 feet Meosured:  4/B/96
Drilling Method:  Rotosonio—4" oore borrel inside & ocoeing Groundwater Elevotion: 250.81 feet msi
Drilling Compony: _~ Alllance Environmental, Inc. Total Depth: 55.0 feet
Geologist: D. Lodd, W. Parks Well Screen: 36 to 46 feet=
E@ o § § § g GEOLOGIC DESCRIPTION E WELL DIAGRAM 9 2 3
z |53 w| B % § T
] R ,: q (0—26') Upper Alluvium (see descriptions \% § __Q_' 1 bl
iy below). N N
1] 78 :: q 8& (0-3.5') Soll and grovel (fI). § § -
s | % s — p
282 N N 3
(3.5—-8") Ciayey siit: moderate yeliowish—brown § § -
. mottied with light olive gray material containing § § - ]
e irol o dul N N
_ " W = —
N N
N R —_ —
L N N —
N N |
=78 | NN _ —
57, N N J—
(8—19°) Siit, very cloyey, moderote Q g -
5 yellowish—brown to dark yellowleh—~ brown N %_
18 2| o8 mottied with medium gray materiol. § g -_—
Abundant Ir dules from 9' to 11" N -t
1 8 ¢ rom 0 %o £ NN v ——1
8 NN & —
N N _
8 oL Molst with some fron. gonese nodules from E ) § § —
13 to 15" ? § § — =
- N B _
15 4 Less [ron g dul b ing more ﬁ % % —
dark yellowish—orange from 15—19°, N N —_
! . & NN — ]
v NN
N N — —_=§
2 248.5 § § — ]
o (19-23") Siit, cloyesy (see descriptions below). o § § _ IR ——
7 [ (19-22) S, clayey, ofve gray to N
1 5 ML | greenish--gray, containing snoil shell frogments. § § }
(22-2%") Same os above, but clive gray In color. § § - —m—
s pull -242.5) N N - s
o (23-27.5") Sand, fine to medium, silty, olive groy N N .
In color, with snall shell fragments, molst to wet, § § - ——
wet bslow 25". Top of Deeper Aluvium deposits N N —25 =
25 8 BN°1 SM| estimoted ot 26", N N ——
o Sw N —
4 | 100 (27.5-28") Sand, fine to very coarse—grained, 7.5 § § —
[N\olive gray, with snall shell fragments, wet. /1 237, § §
s ML| (28-31") Siit; olive gray In color with snall shell N N
N R
fragments. Wet. Vegetation neor 29". 4. N =30
Y e LocseD B
J NSA MEMPHIS SOUTHSIDE LANDFILL GEOLOGICAL LOGGING
MILLINGTON, TENNESSEE SYSTEMS
DWG DATE: 12/10/96 | DWG NAME: 84GL29




GAMMA RAY LOG

CASING TYPE: 2 AT

EnSafe/Allen & Hoshall Monitoring Well 002G11DA COUNTS PER SECOND e e
— — DATE LOGGED: 05/23/98
Project: NSA Memphis Locatlon: Millington, TN.SWMU#2—Southside Landfill
Project No.: 10608420 Surfoce Elevation: 265.17 feat mal NOTES
Started at 1010 on 1-16-96 TOC_Elevation: 266.77 feet msl
Completed ot 0915 on 1-17-96 Depth to Groundwaters.17 fest Measured: 4/8/96
Drilling Method: 4 1/4 © Hollow—Stem Auger, 5' Fiights Groundwater Elevotion:262.60 fest msl
Drilling Cornpany: Alliance Environmental, inc. Total Depth: 46.0 feet
Geologist: J. Carmichael, W. Parks, D. Ladd Well Screen: 32.2 to 42.2 fget
T g ;
&
E Eul W E GEOLOGIC DESCRIPTION = | WELL DIAGRAM
E 3 g g = o & ? 3
z 3 w| 8 2 X i ©
0~-33) Upper Alluvi descr N R T T 1 L LR |
1] 42] Bg I(:dow).) PR um (soe ptions -284.2 § § o L =
hoq ) Fil and skeet frogments. [ N — _%
2| 71| se (1-24") Sit, olayey (see descriptions befow). § N e
(1-2') Clayey »iit, yellowish—brown to § § — == s
—
s 3] 73! ee brownlsh—gray in color. § § | {
(2-8") Sit, cloyey, dark yellowish—brown with N N =
dark yellowish—orange staining. Trace of § § — g—
4| 83| B orgonie material. % s —
Finely laminated and contains small § 3 -
s | o8| 8o Iron 9 dules from 4—6 3 § [ —_— 4
W (-8 S, deorecsing cloy contont ond A =
g Mron: o N N - .
Yellowish—brown to fight ofive gray, molst. N N ———
8 | 100 BG g NN -«
| (8—18°) Siit, slightly cloyey yellowish—groy to - j .§ § 8 - -.g’
ML fight olive gray color, molst. § § [ —-?_
7 | too| BG Increase In dark yellowk ge staining s N A -
lsture content, and Iron—-mang content 2 NN - T
. N P from 10—14’, § § _ "_—-:_
S]I Stained dark ysllowish—orange In color from ﬁ s % -
1 14—18". Very molst from 14-15°. s NN = _——
9 | 100 BG Less stolning from 16-18". Very molet from 14" to | o N } —
17 (water come up the borshole when auger whs S % L
advanced). ‘S %
to| e2| BG (18-19") Sikt, sfightly claysy, medium gray In § § — T
20 color,  Molet. N N — | ————
11] s3] v (19-20") Siit, slightly claysy, yellowish—gray to § Q | — T =
fight ofive groy, molst. N N —
N - —
(20—22") sitt, elightly clayey, medium light groy % %
12} 100 BG to Night gray. stoined moderate brown, melst. N N - VE-
(22-24) S, cloysy, pale yell brown to /-—241.2 § §
25+ 13 wd 86 pale brown color, molet N % =251 F—
wi| @422 St (see descriptions below). 'IL N N %
3 to ish N N
14] 100 86 5244-:20 )ds'z moldf.l.lm‘qmy 'brmmA h~groy § § - _?—.
Molst. -2374 NN e
] (28-28") Siit; light ofive gray to medium groy, N N |
18] 100 8o ML \Sllghﬂy molst. [_ b1
S0 28-33") Siit, sondy (see descriptions below). ~
' FCRATIFAET'I%TJ SWMU 2 LOGGED BY:
) INVESTIG SOUTHSIDE LANDFILL GEOLOGICAL LOGGING
1 NSA MEMPHIS SYSTEMS
MILLINGTON, TENNESSEE
DWG DATE: 12/10/96 J OWG NAME: 94G0211




—
GAMMA RAY LOG UG TWE 7 P
EnSafe/Allen & Hoshall Monitoring Well 002G13DA COUNTS PER SECOND Roh 88 e
DATE LOGGED: 05/23/98
Project: NSA Memphis Locatlon: Millington, TN.SWMU§i2—Southside LondfHl
Project No.: 106-08420 Surfoce Elevation: 267.05 feet ms! NOTES
Started ot 1110 on 1~19-96 TOC Elevation: 269.12 feet msl
Completed at 1130 on 1-20-96 Depth to Groundwoter5.36 feet Meosured: 4/8/96
Drilling Method: 4 1/4 1 Hollow~Stem Auger, 5' Fiights Groundwater Elevation:263.76 feet msl
Drilling Company: Alllance Drilling Total Depth: 67.0 feet
Geologist: D. Ladd, J. Kingsbury, A. Choate Well Screen: 55 to 65 feeto
8 (3 ] é ]
£ .
REFLE GEOLOGIC DESCRIPTION | weL piacram
E % §§ & s -+~ ™ o & 4 8
= ® ‘l‘\
(0—-34") Upper Alluvium (ses deacriptions N N )
e 3 T T T T [T T T T T
Cloy and siit, dork yellowish—brown, molst, withy{-265 N % —
2| 83 organlo materiol and roots. .7- § § -
Sity cloy/clayey siit, greenish—groy ond 263 N N - —
moderate yellowish—brown, slightly moist, soft N N =
5 3| 88 slightly firm, with some dark iron stalning. N % | — —
N R —
Claysy silt, gresnish—groy and moderate N N —
yellowish—brown, with iron/ manganese Inclusiond ‘$ %
4|79 and organic materiof, slightly molst. N N -
. . NN n
Iron—mang ncreasing In N N
s | 100 percentage aond size (up to .5 in diometer). § § [ -_Za——-
16 Some staining with @ dark yellowish—orange N N - =
material, § §
¢ | 108 Increase In clay percentage. E' § § -
Clayey sii, fight ofive gray color stalned fight S NN — —
7 1 108 brown to dork yellowish 9 isture E N N —
content Increasing as iron/manganess nodules e % Q —J}
d In p tag § N — ——
N N
18] 8 | 108 Very molst at 14' becoming less molst near 186 ﬁ § § —
rare Iron/manganess nodules. g S L
¢ NN
Clayey siit, medium gray to light ofive groy e N N | ——
9 | tog) stained light brown to dark yellowish—orange, & NK ———
very molst. N N - -—
NN g ==
10| 100 248 N N o -
n Sty clay, medium fight to medium gray, wet N N wo | —_—
Dark greenish—gray to grayish—olive green color, % %
1) 92 wet, Y } — —_
Very molst. § § B —
12| 100] § § r"“ ——————e
Ny BN
Light ofive gray to groyish—ofive green color. § § — ;
25- 13| o8 Very molst and soft § § =25 —
N N —
N N
N N -
14| 96 & % =
239 N N ]
Cloyey silt, fight ofive gray to groyish—olive N N
15] 98 green color, slightly moist, soft. Q N [—
30 d. NN - ﬁ;—
R e o oy oo B
SOUTHSIDE LANDFILL GEOLOGICAL LOGGING
3 NSA MEMPHIS
L7/ MILLINGTON, TENNESSEE SYSTEMS
DWG DATE: 12/10/96 ] OWG NAME: 9461213




GAMMA RAY LOG

CASNG TWPE 7 PC

EnSafe /Allen & Hoshall  Monitoring Well 002G13DA COUNTS PER SECOND O I e
DATE LOGGED: 05/23/96
Project: NSA Memphis Location: Millingion, TN.SWMU§2-Southside Landfiil
Project No. 706-08420 Surface Elevation: 267.056 feet mal NOTES
Started at 1110 on 1-19-96 TOC Elevotlon: 269.12 fet msl
Completed ot 1730 on 1-20-96 Depth _to Groundwoter:5.36 feet Measured: 4,/8/96
Drilling Method: 4 1/47ID Bollow—Stem Auger. 5' Mights Groundwater Elevation: 263.76 feet msl
Drifling Company: Alltance Drilling Total Depth: 87.0 feet
Geologlst: D. Ladd, J. Kingsbury, A. Choate Well Screen: 65 to 66
] = £
g 1312|6|¢ ¢ o g
EE §§ §§ § g § § GEOLOGIC DESCRIPTION — | WELL DIAGRAM o N 3 ©
Bz 533 .| 8 g AERERNNEREEEN

24 | 141 Be 214

il
] ||

1008 ?
Sond and gravel, moderate yeliowish~brown to E g §
0 GW dark yeliowish—brown color. " i
\Cotof change to dusky yeilow brown. Wet. [ _‘“o’ L I
No sample collected from 62.5' to 85°. s > FHE
202.1 :°._’? ;
'] S| Fine to coorse—grained sand ond grovel, ’
86 GWi+ olive—gray to light olive gray. Fining downward[1201.1
A R \md tuming dark yelfowlsh—orange to light brof

In color neor 85.5.

H200.1

75

Cockfleld Formation: Sond, fine—grained, dark
yollowish—oronge to light brown, wet.
Terminated sok boring ot 67°.

-6

Feet

~-70

1

]

T

\ INVESTIGATION
3 NSA MEMPHIS
¥%/ MILUNGTON, TENNESSEE

SWMU 2
SOUTHSIDE LANDFILL

DWG DATE: 10/31/96 | DWG NAME: 94612138

LOGGED BY:
GEOLOGICAL LOGGING
SYSTEMS




LOGGING
SYSTEMS

REMARKS e .
ELECTIRIC LOG INTERPRETATION IS EMPIRICAL IN NATURE. EXTREME HOLE COND
WMILL MAKE COMPLETELY ACCURATE INTERPRETATIONS DIFFICULT.

ALL SERUVICES PROUIDED SUBJECT TO STANDARD TERMS AND COMDITIONS

' BEEEE  GEOLOGICAL
BB2GHA3 DA

COMPANY : ENSAFE, ALLEN & HOSHALL OTHER SERUICES:

WELL T @EZGA3DA 9511

LOCATIOMN/FIELD ¢ NAS MEMPHIS RUN ONE

COUNTY : SHELBY OPEN

STATE : TENMESSEE : I

SECTION : TOUNSHIP : RANGE

PATE © @5/22/96 PERMANENT DATHM @ GL ELEUAT I ONS l

DPEPTH DRILLER : 48 ELEU. PERM. DATHEM: KB 3 :

LOG HOTTOM . 45.58 LOG MEASURED FROM: GL DF E .

LOG TOP : -3.4@ DRL MEASURED FROM: GL CL : 267.2

CASING DRILLER : 48 LOGGIMG UNIT T @5

CASING TYPE . PUC FIELD OFFICE : BLUEFIELD

CASING THICKMESS: .25 RECORDED BY : J T GILBERT

BIT SIZE : 8 BOREHOLE FLUID : MWATER FILE : ORIGIN

MAGNETIC DECL. : - RM : TYPE : 95L1C

MATRIX DENSITY : 2.65 RM TEMPERATURE  : LOG 2 & :

FLUID DENSITY : 1.2 MATRIX DELTA T : PLOT : 9518C

NEUTRON MATRIX ~: SANDETOMNE FLUID DELTA T THRESH: 92600 i

‘ « AP-CORD :
@ | HHHOAH Gf |
BN e T LN (et e s ST | Tt N S
0 DS F 20 fo oA 200
DAICHATY . o COND i
g I 120 59 HHOAM 0
—— =

< 10N 4
| AP-COND
A02003bA 0S5.22996 275
AP-COKD
i1 MHHO/N 0
e R ] S e R e N T g i £ B g o e~ =7 0 S
¢ g R F 0] i TR i
GRHCHAT 0N
i RE &0 & M0 g
e sz ﬂ e
b 2
10
-
P
20
30
40
0 (PS 5 @) HHROM 0
GAMCHRT ! £ NG
W R . L, o e PETE s s o =l LEEE ¥R L e i SO
B TENp RES
56 MO 0
AP-COND

002G03D0A 05-22/96 1025




_GEOLOGICAL

LOGGING

@82GEe9DA

SYSTEMS

COMPRANY -
WELL 7
LOCATION/FIELD

COLUNTY :
ISTATE =
SECTION - : o

DATE :
PEPTH DPRILLER :
LOG BOTTOM :
LOG TOP :

CASING DRILLER
CASING TYFPE
CRSING THICKNESS

BIT SIZE =
MAGNETIC DECL.
MATRIX DENSITY
FLUID DENSITY 2
NEUTROM MATRIX
REMARKS

ENSAFE, ALLEN & HOEHaALL

BeZcE9 DA

HAS MEMPHIS

SHELEY
TENNESSEE

85/22/96
a6
43.60
-3.38

A6
PUcC
o T

8

.63
1 g

SAHDET OMNE

TOWNSHIP 2

PERMANENT DATUM

ELEY, PERM. DATUM:
LOG MEASURED FROM:
DRL. MEASURED FROM:

LOGGING HNIT
FIELD OFFICE ;
RECORDED BY -

BOREHOLE FLHUHID
RM -
RM TEMFERATURE '
MATRIX DELTa T
FLUID DELTO T

GLL SERVICES PROVIDED SUBJECT TO STAMDPARD

OTHER SERUVICES:
9511
RUN ONE
| OPEN
RANGE -
GL ELEUAT I ONS
KB -
GL DF : -
GL GL ! 265.5
oy
BLUEFIELD

J T GILBERT

HWATER FILE :
TYPE
LOG i
PLOT :
THRESH:

ORIGIN
8511C
4
9518C
S BaG

ELECTRIC LOG INTERUVRETATIONM IS EMPIRICAL IN NATUHRE., EXTREME HOLE COND
HILL MAKE COMPLETELY ACCUHHRATE INTERPRETATIONS PIFFICULT. G

TERMS - AND CONDITIONS

bAHCRAT)

0 [Ps

———

a——

e W

h-“-_--—ﬁ-ﬁkﬁﬁ- 1
i £rs 26
CAMNAT)
G0 55 = N sk o QERiE—~. .
TENF 1

hP-COND

tiHC, 1

anzGeoDa

DG 22790 9796

5, SN P LR 1R e
4l 0EG F 160
GRINAT)
- CPS 80
0
20
o
i Rl
g . o T
40
: 4
Cps 80
. LANNAT?
Bl TR e
TE i

o e o e e e e e e S S i et e . b o e e S G e S o o T oy . o e S e

00zZG0%DA D5.722-96
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GEOLOGICAL

LOGGING

SYSTEMS

COMPANY
WELL :
LOCATION/FIELD
COLNTY :

LSECTION

DATE
DEPTH DRILLER
LOG BOTTOM
LOG TOP

CASING
CRASINRG
CARING

DRILLER
TYPE
THI CKHNESS :

BIT SIZE
MAGNETIIC DECL.
MATRIX DENSITY
FLUID DENSITY :
NEUTRON MATRIX
REMARKS

ETATE 3

Uk2G11DA
ENSAFE, ALLEN & HOSHALL
B82G1L1DPA
NRS MEMPHIS
SHELBY
TENNESSERE
TOUNSHIFP >
B5/22/96 PERMANENT DATUM
42.2 " ELEU. PERM. DATUM:
49.468 LOG MEASURED FROM:
~2.88 DRL MEASURED FROM:
: az LOGGIMG UNIT
PUC FIELD OFFICE
v RECCRPEER BY
g BOREHOLE FLUID
- KM %i
2.65 RM TEMPERATURE
i MATRIX DELTA T

SAMDSTONE FLUID DELTA ¥

ELECTRIC LOG INTERPRETATION IS EMPIRICAL IN NATURE. EXTREME HOLE COND
WMILL MAKE COMPLETELY ACCURATE INTERPRETATIONS DI1FFICULT.
ALL SERVICES PROUJFDED SUBJECT TO

OTHER SERVICES:

9511

RUN ONE

"OPEN
RANGE

GL ELEUAT I ONS .
KB z X

GL 1133 : — ;

GL GL : 265_2

es

ELUEF IELD

J T GILBERT

WATER FILE ORIG1HN :
TYPE 9511C .
LOG . @ :
PLOT, : 951i8@C :
THRESH: 966G

STANDARD TERMS AND CONDITIONS |

AP-LOKE

ity

j (F3

0 £PS 0
BT KT
150 0t F M
R i i
NO2G1°DA  05-22.96 976
T
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GEOLOGICAL
LOGGING

- SYSTEMS
B82G1L2DA

COMPANY : ENSAFE,ALLEN & HOSHALL  OTHER SERUVICES:

HELL 1 B8B2G13DR 9511

LOCATION/FIELD : NAS MEMPHIS . | RUN ONFE

COLINTY : SHELBY ' OPEN

STATE : TENNESSEE
'|SECTION il TOWNSHIP , = = RANGE : .
IpATE :. @5/22/96 PERMANENT DATUM  GL ELEVATIONS
'{DEPTH .DRILLER : 659 ELEU. PERM. DATLM: ] KB :

LOG BOTTOM : 62.68 LOG MEASURED FROM: GL DF s

LOG TOP : -2.9@ DRL MEASURED FROM: CL GL : 267.0

CASING DRILLER : 65 LOGGING UNIT : @5

CASTMNG TYPE : PUC FIELD OFFICE - : BLUEFIELD

CASING THICKMESS: .25 RECORDED BY : J T GILBERT

BIT SIZE o BOREHOLE FLUID . UATER FILE : ORIGIN

MAGMETIC DECL. : - RM , 3’ TYPE : 9511icC

MATRIX DENSITY SR G RM TEMPERATURE <  LOG .

FLUID DENSTTY L e MaTHIY DELTHa T : PLOT T 851080

NEUTRON MATRIY : SANMDETONE FLUHID PELTA T i THRESH: 90Q0G6
REMARKS :
ELECTRIC LOG IMTERPRETATION IS EMPIRICAL 1IN NATURE. EXTREME HOLE COND
HILL MAKE COMPLETELY ACCURATE INTERPRETATIONS DIFFICHLT.
ALL SERVICES FROVIDED SUBJECT TO STANDARD TERMS AND COHDIT[QHS
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6756 Buckies COVE MemprrHis, TN 38133 901-385-1199

Measurement of Hydraulic Conductivity

Client: EnSafe/Allen & Hoshall

Date of Report: 02/28/96

Client’s Project No.: 0106090000

Sample

I.D.: 0028002919

Soil Description: Light Gray Clayey Silt

Test Media: City of Memphis Water

Tested

Lab No.

Wet Density (Lbs/ft?) 123.9
Dry Density (Lbs/ft3) 95.7
Moisture (% Dry wWt) 29.5
Porosity (n) .41
Degree of Saturation (%) 1.0

Specific Gravity (ASTM D-854) 2.58

Permeability

Temperature Correction, R, = 1.024

= 6.6 X J.o‘7 cm/sec
= 6.3 X 107 Ccm/sec
= 6.9 X 107 cu/sec
K, =6.4X 107 crn/sec

Project No.: E-3-157

121.3
96.0
26.4

.40
1.0

Coefficient of Permeability, K, = 6.8 X 107 cm/sec

in accordance with ASTM D-5084-90.

P-96-010 Reviewed By:

David D.‘McCr

Y

FAX 901-386-6614



U. 5. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
. 6 43 214 1+ 444 3 4 6 310 1416 20 0 40 S0 70 100 140 200
T B N B B T T T3
NG
901 10
%ol 20
X N
70 k)
§ 60} 40 é
: &
5 s 0 g
E o o5
' £
2| 7
1 N
N
-
ol _00
500 00 50 16 ] 35 oI 0.05 01 0005 oot
GRAIN SIZE IN MILLIMETERS
COBBLES COMRSE WF INE COARSE ‘ MEDIUM SO ] SILT OR CLAY
Semple No. |  Elev or Depth Classification Nat w X [ Pl
: et _EnSafe/ABH # 010609000
i 002 S0029 19 30
Area
 Boring No.
GRADATION CURVES Oote 02/28/96

TRISTATE TESTING SERV{, INC.



Heasuronent of Hydraulic Conductivity
Client: EnSafe/Allen & Hoshall
Date of Report: 02/26/96 Project No.: E-3-157
Client’s Project No.: 0106090000
Sample I.D.: 0028003019
Soil Description: Light Gray Clayey Silt
Test Media: City of Memphis Water

Pre-Test
Wet Density (Lbs/ft’) 119.1 119.4
Dry Density (Lbs/ft) 95.4 88.2
Moisture (% Dry Wt) 24.8 35.3
Porosity (n) .42 .46
Degree of Saturation (%) .91 1.0
: . Specific Gravity (ASTM D-854) 2.62 -
Permeability

Temperature Correction, R, = 1.009
= 3.3 X 10" cm/sec
= 1.1 X 10 cm/sec
= 2.3 X 107 cm/sec
K, =2.4X 10°¢ cm/sec

Coefficient of Permeability, K,y = 2.3 X 10 cm/sec

Tested in accordance with ASTM D-5084-90.

Lab No. P-96-007 Reviewed By: @Q ® W/M

David D. McCray

6756 BuckrLes CoOvE MEempPHIS, TN 38133 201-385-1199 FAX 901-386-6614



U. S. STANDARD SIEVE OPENING IN INCHES U. S. STANDARD SIEVE NUMBERS HYDROMETER
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PER CENT FINER BY WEIGHT
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PER CENT COARSER BY WEIGHT
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10}
Ol - - .hoo
500 100 50 10 5 05 01 005 001 0.005 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES COARSE WYEI. - cowse | mm T e SILY OR CLAY
Semple No__|  Ev or Deph Consifcation S ———t+——1—"—{rmea__EnSafe/ABH # 010609000
0025003019
Ares
Boring Wo.
GRADATION CURVES o 02/26/96

TRI-STATE TESTING ssn\.s, INC.




Measurement of Hydraulic Conductivity
Client: EnSafe/Allen & Hoshall
Date of Report: 02/26/96 Project No.: E-3-157
Client’s Project No.: 0106090000
Sample I.D.: 0028003043
Soil Description: Coarse Sand with gravel & some clay
Test Media: City of NMemphis Water

Wet Density (l’..bs/ft"') 123.5 126.6

Dry Density (Lbs/ft) 112.1 110.4

Moisture (% Dry Wwt) 10.2 14.7

Porosity (n) .33 .34

Degree of Saturation (%) .55 .96

. , Specific Gravity (ASTM D-854) 2.69 ——
Permeability

Temperature Correction, R, = 1.056

K, = 1.4 X 10"’ cm/sec
K, = 3.4 X 10" cm/sec
Ky = 4.2 X 10" cm/sec
K, =3.8X 10" cm/sec

Coefficient of Permeability, K,y = 3.4 X 10 cm/sec

Tested in accordance with ASTM D-5084~90.

Lab No. P-96-008 Reviewed By: & ~Wl

David D. McCray

4.. *

e

6756 BuckLes Cove MEmMPHIS, TN 38133 901-385-1199 FAX 901-386-6614



U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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COBBLES COARSE W\IIEL g coanst | mm | e S OR CLAY
Sample No. |  Elev or Depth Classification Nstwx | AL [ ]
0025003049% v 10 Poject EnSafe/A&H # 010609000
| Ares
| Boring No.
GRADATION CURVES o 02/26/96

TRI-STATE TESTING sen‘, INC.



R I SRR A

= SSTATE
TESTTNG SERVICES, nc.

Measurement of Hydraulic Conductivity

Client: EnSafe/Allen & Hoshall

Date of Report: 02/27/96 Project No.: E-3-157
Client’s Projéct No.": 0106090000 |
Sample I.D.: 002S03DA43

Soil Description: Clean Sand with some small gravel
Test Media: City of Memphis Water

Pre-Test
Wet Density (n:s/ft’) 127.6 130.4
Dry Density (Lbs/ft?) 115.3 115.9
Moisture (% Dry Wt) 10.7 12.5
Porosity (n) 29 .30
Degree of Saturation (%) .79 1.0
. Specific Gravity (ASTM D-854) 2.68 ——
Permeability

Temperature Correction, R, = 1.031

K, = 8.6 X 10" cm/sec
K, =8.4X 10 cm/sec

= 8,7 X 10 cm/sec
K, =8.2X 1074 cm/sec

Coefficient of Permeability, K, = 8.6 X 10™ cm/sec

Tested in accordance with ASTM D-5084-90.

Lab No. P-96-009 Reviewed By: ‘@Q (\ 777 =
>4

David D. McCray

6756 BuckLes Cove MempPHIs, TN 38133 201-385-1199 FAX 9201-386-6614



U. S. STANDARD SIEVE OPENING IN INCHES U. S. STANDARD SIEVE NUMBERS HYDROMETER
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SWMU 9

SOIL BORING/MONITORING WELL LOGS
AND
GEOTECHNICAL LABORATORY RESULTS






EnSafe/Allen & Hoshall

Monitoring Well 00SGO1DA

Project: NGA Memphis Locatior: Milngton, TN SWMU #9 (Sewage Lagoons)
Project No: O106-2211 Surface Elevation: 26969 feet ms!
Started at £30 on 2-£5-96 TOC Elevation: 27162 feet ms!
Completed at 500 on 2-15-96 Depth to Groundwater: 287 feet Measwred 4/6/96
Driing Method: Rotasanic — 4" inner core barrel/6” 0D casing Groundwater Elevation: 25175 feet ms/
Driing Company: Allance Enwonmental Inc Total Depth: 66 feet
Geologist: JA. Kingsbury Wel Screerc 46 to 56 feet
g 18 | g g I
@ g = |- § GEOLOGIC DESCRIPTION € | WELL DIAGRAM
A4 iEHERHE i lr A
) ‘ (0-39") Upper Alluvium (see descriptions N N
86 below). § §
y | 50|86 ML | (0-8 Silt and clay, brown to dark N N
CL | yellowish=brown in color with some organic % %\
] material. N N
N N
6 BG § §
' | | NN
] 86 (6-30') Siit (see descriptions below). % %
J (6-18) Medium brown in color, with some iron, § §
J 86 organic material and dark orangish~yeliow % S
n staining, moist. N N
10 N
] 2 | 40 | 86 § §
| NN
- 86 N N
' N N
Shelby Tube sample coliected from 16-18" for .g % %
9 86 geotechnical analysis. (18-24') Mottied 3 % %
: yellowish-brown and yellowish-gray in color with © % %
] 86 dark orangish-yellow to reddish-brown iron z NN
20~ staining. e § § 3
1 317/(8B6 “n-g § % &
| ¢ N
ML = N N
1 B6 5 NN
1 (24-26") Light olive gray to greenish-gray in § §
25— B6 color. Wet. % %
(26-20') Greenish-gray in color. § §
| . N
1 B6 (20-39") Sandy siit with common snail shells. % %
30— Greenish~gray to olive gray in color between 29’ \ §
1 4 |00 |B6 and 34", N N
N
' N N
1 Brownish—gray in color between 34’ and 39', § §
354 B6 Some snail sheils present. § §
1 N N
o5 R
R
g6 Ll . 2307 N N
40 4 sp (39—?6) Deeper Alluvium (see descriptions J NN %
below). :
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EnSafe/Allen & Hosh.a//

Monitoring Well 008GO1DA

Project: NSA Memphis

Location: Miington, TN SWMU #9 (Sewage Lagoons)

Project No: 006-2211

Surface Elevation: 26269 feet ms/

Started at 230 on 2-15-96

TOC Elevation: 27162 feet ms/

Completed at 1500 on 2-15~-66 Depth to Groundwater: Q.87 feet Measwred: 4/6/96
Driing Methodt Rotasanic — 4" inner core barrel/6” 0D casing Grouncdwater Elevatiorn: 25175 feet ms!
Driing Company: Afiance Environmental, Inc. Total Depth: 66 feet
Geologst: LA, Kingsbury wel Screerc 46 to 56 feet
= g § E
=f é 5 g GEOLOGIC DESCRIPTION € | WELLDIAGRM G
[
Ez § 5; § = | B 5 5 "z;
J (30-42') Coarse-grained sand, light olive gray T H
§ |60 | B6 sP i color. B j
86 g: [\ (42-42.5') Gravel lense. /A ﬁ%
1 ML (42.5-43") Coarse-grained sand. /- sl -+
459 BG - 9 {43-45’) Siit, very light gray to moderate gray /' 247 -
-2 )
6. 6| gy | \In color. =
BG o] - g= Y
0. -'0 (45-48") Sand with some gravel, yeliowish-gray \ =g
v e ki T8 FEE
50- k> (48-56") Sand and gravel. Gravel is up to 3" in 8 FEH %
10 511 G longest dimension. Dusky yeliow to o AR °
] 6 B6 ° ’o SH yellowish=gray in color. :-_ g F= 5 Q8
1 Q 6w 2ol ®
BG [0 b = % A=
e, Q ‘=i
4 6.: Q c 9 B
55— BG |g- b I “f
L. C 237 .‘- *
BG | Cocktield Formation: Fine-grained sand, light L 1+
[ olive gray, finely lignitic and micaceous. %o
: ....l
g BG | :o:o:
80 . .:.:I . g
X (20 a
1 7 190 ]|8B6 0,9 e
s ....I -E
N ..... -
BG | ::::: §
P o o &
) ....l
5 86 [ X _L
203.7
Terminated soil boring at 66'.
70~
75+
80-
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EnSafe/Allen & Hoshall Monitoring Well 009G02DA
Project: NSA Memphis Location: Miington, TN. SWMU #9 (Sewage Lagoons)
Project No: 0106-2211 Surface Elevation: 268.85 feet ms/
Started at 0930 on 2-16-96 TOC Elevation: 27080 feet ms/
Completed at 700 on 2-16-96 Depth to Grouncwater: 165 feet Measwed: 4/6/96
Driling Method: Rotasanic — 4" imner core barrel/6” 0D casing Groundwater Elevation: 259.%5 feet ms!
Driing Company: Aiance Envranmental, Inc. Tota Depth: 56 feet
Geologist: JA. Kingsbury Wel Screent 36 to 46 feet
g é g 8 E
zf g = |- é 3 GEOLOGIC DESCRIPTION € | WELL DIAGRAM
Bz :g §§ § %] 8 5 8| |
{0~-40') Upper Aliuvium (see descriptions '
BS beiow). §
1 | 83|88 (0-4') Fill material. Silt, moderate brown in color %
] with some iron-staining. Wood fragments that %
appear to be burnt. %
5~ BG - \
(4-40') Silt (see descriptions below). %
1 BG (4-8") Light olive gray to light brown in color. §
; Dry. N
N
1 86 Clayey silt. Moderate yellowish-brown to light §
10 gray in color, mottied with some dark §
] 2 | 80|86 orangish-yellow-colored material. Moist. %
| Organic material present from €' to 18", %
] B6 N
. N
£ NN =
15 86 Increased iron staining from 15’ to 16", A § g
o N .
>
; B6 & §
1 Siit, greenish-gray to olive gray in color from 18’ : %
1 BG6 to 28'. Wet, with snail shelis throughout. 3 %
- | N
20 ML g §
1 3 ]170]8B6 g, §
1 N
1 BG §
' N
25+ 86 §
' N
\
1 B6 % -
1 Color change to brownish-gray. Thin sand % 8
1 86 lenses, occasionally as thick as 8", are present % %
30 from 28' to 40", N X5
1 4 |90 |B6 X j
{/ 86 . 4'
35 BG [
Shelby Tube collected from 36-38", %F §
1 B6
..... &
* S
' » 1
40 SP 10289 | ~d—
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EnSafe/Allen & Hoshall Monitoring Well 009G02DA
Project: NGA Mempiis Location: Mington, TN SWMU #9 (Sewage Lagoons)
Project No: 0106-22M Surface Elevatior: 26885 feet ms/
Started at 0930 on 2-K6-96 TOC Elevation: 270,80 feet ms/
Completed at 700 on 2-6-96 Depth to Groundwater: 1165 feet Measured: 4/58/96
Oriing Method: Aotasonic - 4" inner core barrel/6" 0D casing Groundwater Elevation: 25215 feet ms/
Driing Company: Alance Enviranmental Inc. Total Depth: 56 reet
Geologist: JA. Kingsbury Wel Screen: 36 to 46 feet
MERE : !
B g £ | § § g GEOLOGIC DESCRIPTION € | WELL DIAGRAM
A EHHAHE i
_ s |00 B8 [ (40-46.5') Deeper Alluvium (see descriptions |
. below). g
86 | (40~46") Coarse~grained sand, yellowish-gray ®
] - to dusky yellow. Some gravel (< 1" in longest &
4« . dimension) is present from 45 to 48.5. e
B6 SM M\ (46-48.5') Siit and sand, olive-gray in color. /"%
Cockfield Formation: Clay, dark brown in color,
] BG hard. Fine-grained sand streaks are present
50 CL from 46.5' to 56',
E
1 6 | 0 | BG x
289 2
86 The percentage of sand incresases to greater
] sc than §0 percent from 52" to §6'.
55 B6
209
Soil boring terminated at §6°.
60
85~
70—
75+
80—
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EnSafe/Allen & Hoshall

Monitoring Well 00SGO3DA

Project: NSA Memphis Location: Miington, TN SWMU #9 (Sewage Lagoons)
Project No. 006-08420 Surtace Elevation: 267.18 feet ms!

Started at 300 on -3-86 TOC Elevation: 26205 feet ms/

Completed at 200 on 2-+-96 Depth to Groundwater: 579 feet Measwred: 4/8/96

Driing Method: Holow-Stem Auger/3" dameter spit spoon

Grounawater Elevation: 25326 feet ms/

Driing Company: Alliance Enviranmental Inc.

Total Depthc 62 feet

Geologist: JA. Kingsbury

Wel Screen: 45 to 55 feet

g 13 |¢ g I
=l g £ g 5 GEOLOGIC DESCRIPTION € | WELL DIAGRAM
E & :Is §§ g a E g 5 KB
(0-34') Upper Alluvium (see descriptions
i 175|686 below).
1 ML | (0-2") Clayey silt. Light brown to fight
1 2 | 82|86 yeliowish-brown and brownish— orange in color.
] (2-4") Siit, light brown in color. Some debris 2632
5= 3 |67 |BG with burnt wood are aiso present. Appears to
be fill.
4 4 | 83|86 (4-6') Silt and clay, light gray to moderate gray
CL | color with black plant debris. Organic odor.
s | 06|86 From 6' to 10°, silt and clay is light gray to
Z greenish-gray in color with moderate brown
10~ specks of material. Slightly moist from &' to &', 2512
1 86 | 79| B6 \ and moist from 8’ to 10",
ML (10-14") Silt, greenish~gray to light gray/brown
7 71 | BG color. Moist.
252 | 2
5 s | o2 |86 (14-34") Siit and clay, greenish-gray in color. §
Moist. Prevalent iron staining from 18’ to 20" 8 =
> ©
o | 7|86 S 5
< 2
Abundant organic debris from 18° to 19", 5 _zg
10 | 1001 B6G 2 §
20+ Greenish—gray to olive gray in color from 20" to ;
1 f 7| B6G 22",
Light olive gray to light greenish-gray from 22
1 12 |83 ]|B6 to 34'. Moist. Some organic specks of material
| ML present.
CL
25+ 13 | 67 | BG
14 | 83 | BG
5 | 100 | BG
30
186 | 82 | BG
17 | 100 | BG With minor amount of sand near 34",
I . o2
.o SW Contact with Deeper Alluvium deposits estimated
35+ 18 ]|83]B6 at 34' —t .
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EnSafe/Allen & Hoshall Monitoring Well 008G03DA
Project: NSA Memphis Locatior: Miington, TN SWMU/ #9 (Sewage Lagoons) .
Project No.  0106-08420 Surface Elevation: 267.18 feet ms!
Started at 1300 on 396 TOC Elevation: 26905 feet ms!
Completed at 200 on 2-1-96 Depth to Groundwater: £5.79 feet Measwed: 4/5/96
Driing Method: Holow-Stem Auger/3" diameter spit spoon Groundwater Elevation: 25326 feet ms/
Driing Company. Aliance Environmental Inc. Total Depthe 62 feet
Geologist: JA. Kingsbury Wel Screerc 45 to 55 feet
g 13 |s g I
E E Syl § § GEOLOGIC DESCRIPTION = WELL DIAGRAM
24 HEHEBNE :
> - 0 [33=377 S8NT, TINE (0 COSISE-Yrainedy, meEaium I o -
6| SW | olive gray in color. Some sit lenses present. < g
10 {100 | 86 fi¥y - ex2 | € <
(37-38") Siit, light olive gray. | ] 2 :-E;
» .’ >
40+ a1 | 100 -\ (39.5-40" Sit. /121 ¢ AFE -+
(40-42") Sand, fine to coarse-grained, light S
22 | 100 olive gray in color at 40’ changing to yeliowish /—-252 el
brown/gray near 42, 0242 ;‘:
23 | 92 (42-43") Sand and gravel, light olive gray to [
45- yellowlst'\-gray.
24 | 100 | 86 \ (43~45") Coarse~grained sand, yellowish~gray. /-
sC {45-40") Sand and gravel in a clay matrix,
6C :
26 | 100 | 85 ;:l:w g;avel. ﬁs:ht‘ ::ay clay. g ‘
and gravel with some clay, light olive gray o
o d -\ to yellowish-gray in color. /- ren2 (;) .
80 26 | 100 | B6 |-
©: qu | (48-53) Sand and gravel. Yellowish-brown to el & §
1 o:| ] GW | reddish-brown. 2 8 g
1 27 | 100 | BG '° s % [ ; 3
iz | S8 F
281 0 |86 No sample recovery from 53’ to 60'. ?
55-
“MT || | = SP | Cocktield Formation: very fine-grained sand 202
S : (7 ,
1 I 20 | 100 | BG ML | \ light gray in color, finely lignitic. V2 ksl B 62
] L -\ Silt and clay, light brown to light gray. /- 2052 -
Terminated soil boring at 62"
65—
70—
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EnSafe/Allen & Hoshall

Monitoring Well 009GO4DA

Project: NSA Memphis Location: Miington, TN. SWMU #9 (Sewage Lagoons)
Project No: 0106-08420 Surface Elevation: 26865 feet msl
Started at 0745 on 2~15-96 TOC Elevation: 27009 feet ms!
Completed at 1000 on 2-15-86 Depth to Groundwater: 1289 feet Measwed: 4/8/96
Driing Methodt Rotasanic — 4" inner core barrel/6” 0D casing Groundwater Elevation: 25020 feet ms!
Driing Company: Allance Enwonmenta, Inc. Total Depth: 76 feet
Geologist: JA. Kingsbury wel Screer: 62 to 72 feet
2 3 g ‘ g E
B g g £ E § § GEOLOGIC DESCRIPTION € | wWeLL DIAGRAM
Ez 53 §§ § = | B 5 E X
] 86 (0-41') Upper Alluvium (see descriptions below). § §
(0-8') Clayey siit, brown in color. Appears to % %
BG ML | De fill material used during levee construction. § §
N
5 B N
1 | 50 ) 2621 N N
] 85 F Sligf;fhtly silty clay, brownish-gray in color. Very § §
sti
] ’ N N
M
| o N
10+ Increasing silt fraction. Mottiing with olive § %
1 2 | 8 |B6 CL | gray-colored siit. Dark greenish-yellow staining N Q
; is present with iron/organic specks. § %
) 86 N N
N N
I R
= 86 N X
f 22 | 2 NN
) 86 (16-42") Silt (see descriptions below). - % %
1 (16-22") Yeliowish-brown to yellowish—gray in 8 § §
] B8G color with dark orangish-yellow staining. Moist 2 NN
20~ to wet. =] § § -é
- 3 |w0] 86 £ § § 5
] (22-26') Color change to predominantly gray. o s §
; BG Wet. ~ NN
J N N
N
25~ 86 § §
(26-34') Olive gray to greenish~gray in color, % %
86 with common snail shels. Wet. N N
1 ML % %
] B N N
30~ § §
1 4 120 B6 % \
N N
N N
1 Increasing clay fraction from 34° to 36’ % %
354 B6 Brownish~gray in color. % %
86 {38-38') Brownish-gray in color, dry. § §
N N
J (38-42") Contains some scattered gravel and a § §
BG few sand lenses. Contact with Deeper Aliuvium N N
40 deposits (41-72") estimated at 4f. 4 NN L
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EnSafe/Allen & Hoshall Monitoring Well 009G04DA
Project: NGA Memphis Location: Miington, TN SWMU #9 (Sewage Lagoans) ‘
Project No: 0106-08420 - Surtace Elevation: 2685 feet ms/

Started at 0745 on 2-5-96 TOC Elevation: 270.09 feet ms/
Completed at 1000 on 2-15-86 Depth to Groundwater: 289 feet Measwredt 4/8/96
Driing Method: Rotasonic — 4" inner core barrel/6” 00 casing Groundwater Elevation: 250.20 feet ms/
Driling Company: Alisnce Environmental Inc. Total Depth: 76 reet
Geologist: JA. Kingsbury Wel Screen: 62 to 72 feet
8 ¥
<5 g 2, ¢ E : g g GEOLOGIC DESCRIPTION € | WELL DIAGRAM
i HHEHE :
N N
5 |e0 |86 ML § §
2264 N N
BG 9_' Q (42-55") Sand and gravel; gravelis up to 2" in § §
o >0 longest dimension. Yellowish-gray to light olive % §
| N N
o:1 Q gray in color. N N
45+ B6 [~ N \ %
° 14 Minor clay fraction in sand and grave! from 46 N N
: 86 ['B5 to 52'. Yeliowish- gray to very light gray in 2 ‘Q % 3
] o color. 2 N N &
. )C SW © § §

- BG |¢:[O] GW ¢ NN
50~ )G z NN

: 6 |00 |86} C% € § D

1 L > Sand and gravel, yeillowish-gray to light £ § §

1 86 > q yellowish-brown from 52° to §6". 2. % %

o ‘.' D 1
55 B6 210 ony | & % \ -

- 44
Sg. Sand and grave! with intersitial siit and clay. o ®
o & Dark orangish~yellow to reddish-brown from 55° 8
1 B6G |.. . ]
o to §6°. 3
| 86 é,'-' Sand and gravel with minor clay, gravel is up to £
o 3" in longest dimension, dark yellowish-brown to §
60+ reddish-brown from 56" to 72", -k %

1 7 | 90|86 e

1 _°:_f %F

' B6 Jo: :

a [ H
65 6 [ g
o ¥

o | £ glEl 3
Ch s O

86 Ls: 3 Bl 8

1 o 3 9| )

704 o: e Q|
a |
] 8 |80 86 o I . |
: Cockfield Formation: Fine to medium-grained e
] sand, very light gray to very light olive gray,
- micaceous and finely lignitic.
021 X
Soil boring terminated at 76",
80—
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EnSafe/Allen & Hoshall

Monitoring Well 009G04DA

GAMMA RAY LOG

CASING YZWE: 7 PV

COUNTS PER SECOND

Project: NSA Memphis

Location: Millington, TN.  SWMU §#9 (Sewage Lagoo|

B A
GROUND SURFACE

DATE LOGGED: 05/22/98

Project No.: 0106—-08420

Surface Elevation: 268.15 feet mal

Storted ot 0745 on 2—-15-96

TOC Elevotion: 270.08 feet msi

Completed at 1000 on 2—-15-86

Depth to Groundwater: 19.89 feetM od: 4/8/9

Drilling Method: Rotesonio—s" inner core borrel/€°0D _cosing

Groundwoter Elevation: 250.20 feet msi

Driling Company:  Alllance Envir

tal, Inc. Total Depth: 76 feet

Geologist: J.A. Kingsbury

Well Screen:62 to 72 feet =

NOTES

3 INVESTIGATION
i NSA MEMPHIS

MILLINGTON, TENNESSEE

SEWAGE LAGOONS

S8 e
E g; és 5 g 5 GEOLOGIC DESCRIPTION = WELL DIAGRAM
EE i » E s < oo ] ?
8 (0~41°) Upper Alluvium (wee desoriptions below). BREEREEREES=ENERENRN
(08") Cloyey siit, brown in color. Appeors to L
BG be il matericl used during leves construction. |
e 8 = 4
. 1% e Slightly sty clay, brownieh—gray In color. Very [ - ' -
otiff, _ ]
4 | |- : S
18 Increasing sfit frootion. Mottling with ofive — ——]
283866 gray—colored siit. Dork greenish—ysllow steining B
is present with iron/organic specks. -
86 -
\ o Lr -
2821 =
] 8 (16—42") St (see desoriptions below). [~ =
(16—-22") Yeliowish—brown to yellowish—gray In s . L
8 ocolor with dark orangish—yellow stoining. Molst g | f—
20+ to wet. 5 - —_—
3 | 100] 86 d | B
(22~26") Color change to predominantly gray. -] - —;__g-
254 [ -9 i __S___
(26-34') Ollve groy to gresnish—gray In color, — S
BG with common snoil: shells. Wet. — g
86 -
30 L
4] 120 B0 L
- - =1
Increasing clay froction from 34° to 36'. — o
35~ [ Brownlsh~gray In oolor. — P~
Be (36—38") Brownish—gray In color, dry. E :
(3&—42’) Contoins some scottered gravel and o P~
86 eand # tact with Deeper Alfluviu —
w© dcpodh (41-72') estimoted at 41, " A -4 %
RCRA_FACILITY SWMU 9 LOGGED BY:

SYSTEMS

DWG DATE: 12/10/96 | OWG NAME: 94GL904

GEOLOGICAL LOGGING




GAMMA RAY LOG oahG WE 7 PR
EnSafe/Allen & Hoshall Monitoring Well 009G04DA COUNTS PER SECOND % Srace
_ : — _ DATE LOGGED: 05/22/06
Project: NSA Memphis Location: Miifington, TN. SWMU §#9 (Sewage Lagoons)) =/
Project No.: 0106—08420 Surfoce Elevotion: 268.15 foet mal NOTES
Started ot 0745 on 2-15-96 TOC Elevation: 270.09 feet msl
Completed ot 7000 on 2-15—06 Depth to_Groundwater: 19.89 feot Meosured: _ 4/8/96
Driliing Method: re 4 _lnner_core barvel/8> OD easing Groundwater Elevation: 250.20 feet msi
Drilling Company: ___ Alllance_Envir tol, Inc. Total Depth: 76 feet
Geologiat: TA. Klnq-bugL Well Screen: 62 to 72 ftn?
AHEHEHE ' <
] s s s 1 § GEOLOGIC DESCRIPTION > | WELL DIAGRAM
Ez ; w| B 3 a
] e e ML § §
o0 (4255 Sand ond grovet grovel e wp o Z W N N
fongest dimension. Yellowleh—groy to ight ofive N R
pre 8¢ groy In oolor. § §
N BN
Minor clay frootion In sond ond gravel from 46° N R
86 to 82°. Yeflowish— gray to very fight gray In §$
Be £ NK
801 g NK
¢ | 00| 8 5 N R
8 yellowish—brown from 52° to 56, s NN
« NN
e ) 213.1
a Sand and grovel with Intersitiol oiit ond cloy. 124 L
o br -\M orangish—yeliow o reddish—brown from T"ﬂ P
6 to 56" !
o I Sond ond grovel with minor clay. grovel is up Y
g I in longest dimension, dark yellowish—brown td
60+ R reddish—brown from 56 to 72°. 1 F;
7| 90| 8o s ;
86 fs: bl 3%
7 5 SEL
o] oofeef: ;
196.1 h
Cockfleld Formation: Fine to medium-—gruined
eand, very light groy to very Hght ofive groy.
SP{ micoosous and finely Mgnitic.
7 )
192.1
Soll boring terminated ot 76
&%‘E‘sn%‘iﬁ%ﬂ . SWMU 9 LOGGED BY:
NSA MEMPHIS SEWAGE LAGOONS GEOLOGICAL LOGGING
MILLINGTON, TENNESSEE SYSTEMS

NG DATE: 12/10/98 ] ows NAME‘M




GEOLOGICAL

LOGGING

SYSTEMS

COMPANY

HELL
LOCATIONAFIELD
COIINTY

STATE

SECTION

DATE

PEFTH DRYLLER
LOG BOTTOM
1L.OG- TOF

CASING DRILLER
CASING TYPE

BIT SIZE
MAGNET IC DECL.
MATRIX DPENSITY
AFLUID DENSITY
CINEUTRON MATRIX
REMARKS

ALL

-
-

ICASING THICKHNESS:

-
-

WILL MARE COMPLETELY

BBR2GCA4ADA
ENSAFE, ALLEN & HOSHALL
BB9GUADA '
NAS MEMPHIS
SHELBY
TEMHES S EE
TOWNSHIP
8523796 PERMANENT DATUM
7% ELEV. PERM. DATUM:
69.7@ LOG MEASURED FROM:
~-1.68 DRL MEASURED FROM:
?2 LOGGING UNIT -
PUC FI1ELD OFFICE :
.25 . RECORDED BY :
8 BOREHOLE FLUID
- RM :
2.65 RM TEMPERATURE :
§.2 MATRIX DELEA T :
SANDSTONE FLUID DELTA T

OTHER SERVICES:

FELFCTRIC LOG INTERFPRETATION IS EMPIRICAL IN NATURE.
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Tes’i‘TWc SERVICES, inc.
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.

Pre-Test
Wet Density (Lbs/ft’) 122.1 120.5
Dry Density (Lbs/ft3) 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 10'7 cm/sec
Kz = 8.5 X 10 cm/sec
K; = 9.4 X 107 cm/sec
K, =9.9X 107 cm/sec

Coefficient of Permeability, K,, = 9.6 X 10”7 cm/sec

Tested in accordance with ASTM D-5084-90.

Lab No. P-96-011 Reviewed By: Q 777&44
id

. Hcéray

6756 BuckLEs CovE MempPHIS, TN 38133 901-385-1199 FAX 901-386—661'4



U.S. STANDARD SIEVE OPENING IN INCHES - U. S. STANDARD SIEVE NUMBERS HYDROMETER
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Sample No. |  Elev or Depth Classification Natwx | L Pl
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- Project
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AND
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EnSafre/Allen & Hoshall

Monitoring Well O14GOILS

Project: NSA Memphis

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

Project No: 006-08420

Surtace Elevation: 267.37 feet ms/

Started at 0030 on -29-96

TOC Elevation: 26917 feet ms!

Completed at 245 on -29-96

Depth to Grouxiwater: 6879 feet

Measwed 4/8/96

Orling Method: Rotasanic — 4" inner core barrel/6” 00 casing

Groundwater Elevatiorx 262.38 feet ms/

Orling Company. Alance Enwonmental Inc.

Total Depth: 2059 feet

Wel Screen: 10.34 to 20.34 feet

UTHOLOGIC
SAMPLE
PID (ppm)

AL

n

¥
GEOLOGIC DESCRIPTION S

WELL DIAGRAM

Geologist: 0 Ladd, . Parks
1

:
:

) &

ML

@
x

| (0-1) Soil and gravel.

(1-2') Clayey siit. Dark yellowish-brown to

CL

722,

-\ (1-3.5) Silt and clay (see descriptions beiow).

dusky yellowish-brown in in color.

(2~3.5") Silty clay. Dark yeliowish-brown to
dusky yellowish~brown in in color,

(3.5-T') Clay, siity, pale yellowish-brown, 2004

mottled with light olive gray-colored material.
Collected Sheiby Tube from 7° to 10°. No sample

10—

CL

15

NN

-257.4

~N B T

\for description.
(10~18") Clay and siit (see descriptions below).

(10-15.5") Clay, silty, moderate yellowish~brown
in color, mottied with light olive gray-colored
silt. Iron-staining and iron-manganese nodules
present near 15°.

ML

2514
{15.5-18°) Clayey silt, moderate yellowish-brown
in color mottied with light olive gray to
greenish-gray. Iron-manganese nodules and
iron staining present.

25-.
30—:

40+

-246.8
with moderate yellowish-brown material near 16’

(18-20.5°) Clayey silt, greenish-gray mottied
\lvon staining increases with depth.

—

Solil boring terminated at approximately 20.5'.
Note: No samples were coliected for kithologic
description. These descriptions were
transferred from the log of adjacent monitoring
well 014GOILF,

PVC end cap

t— 0.01 slot, PVC screen —sje— 2° 0, Sch. 40 PVC Casing 5|

[ A e
- laoa e @ VA

10/20 sand ——+—t°

entonite seal
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EnSafe/Allen & Hoshall Monitoring Well 014GOILF
Project: NSA Memphis Location: Miington, TN SWMU #14 (S-140/7th Ave, Ditch) Q
Project No. 006-08420 Surface Elevation: 26724 feet ms/
Started at 320 on +-29-96 TOC Elevation: 2621 feet ms/
Completed at 530 on -29-96 Depth to Groundwater. 7.46 feet Measuret 4/8/96
Oriing Methodt_Rotasonic - 4" inner core barrel/6” 0D casing Groundwater Elevation: 26165 feet ms/
Driing Company. Allance Enwonmental Inc. Total Depth: 5/ feet
Geologist: [ Laad W Parks Wel Screen: 37 to 47 feet
2 I3 |¢ 8 .
E §§ .;§ § g % - GEOLOGIC DESCRIPTION € |  WELL DIAGRAM
Ez 5 3 e 5 5 5
T N ¥ 0
85 I\ 8{7 | (0=1) Soll and gravel. J P § §
ML (1-3.5") Siit and clay (see descriptions below). % %
1 v | 100 BG {1-2') Clayey siit. Dark yeliowish-brown to oaa7 § §
9 dusky yellowish—-brown in color. % ‘%
§- s cL | | (2-35) sty clay. Dark yellowish-brown to § §
4 dusky yellowish—-brown in color. % %
(3.5-7') Clay, silty, pale yellowish-brown, 0602 § §
2 | 83 mottied with light olive gray~colored material, § §
] 3 No description avallable; coliected a Sheiby tube o572 % %
10 - \ sample from 7' to 10’ for geotechnical analysis. § §
(10-16") Clay and siit (see descriptions below). § §
3|8 846 CL (10-15.5) Clay, silty, moderate yellowish~brown § §
] in color, mottled with light olive gray-colored % %
15 86 silt. Iron-staining and iron-manganese nodules E \\\ Q -
present near 15", 52 é § § §.
86 (15.6-18") Clayey silt, moderate yeliowish-brown L % %
in color mottied with light olive gray to > % ‘\\
greenish-gray. Iron-manganese nodules and i % %
2 1 B6 iron staining present. g § §
] 4 | 97 | BG (18-26) Clayey siit, greenish-gray mottied with a % %
86 ML moderate yellowish-brown material near 16". Iron 5, % %
staining increases with depth. N N
8 N N
N N
N N
- R
N
Iron-manganese noduies present near 26°, % %
BG 2402 N N
(27-32') Silt, clayey, moderate yellowish—~brown % %
86 in color, mottled with light olive gray to very light N N B
] ML gray-colored material, with some hard siliceous % S 8
30 clayey material, contains a large siliceous clay % ‘Q 2
5 |135 | B6 concretion at 27", NN +5
2362
BG {32-35') Clayey siit, moderate yeliowish-brown j
ML mottied slightly with light olive gray to very light
gray-colored material.
35+ BG f 2322 ;
(35-47") Fluvial Deposits (see descriptions ; g
beiow). :
1 86 ML . + | *
! 6 | n3 sSC (35-40’) Silt, clay, and sand, with some . <
) 86 scattered gravel, dusky yeliow color mottied with _I_ " S
light olive gray to very light gray material, .
40 moist. 2212 -
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EnSafe/Allen & Hoshall

Monitoring Well 014GOILF

Project: NSA Memphis

Locatior: Miington, TN. SWMU #14 (S-140/7th Ave. Oitch)

Project No: 006-08420

Surface Elevation: 267.24 feet ms/

Started at 1320 on -29-86 TOC Elevation: 2691 feet ms!
Completed at 530 on +-29-96 Depth to Grounawater: 7.46 feet Measwred: 4/5/96
Oriing Method: Rotasanic — 4" inner core barrel/6” 00 casing Groundwater Elevation: 26165 feet ms!
Oriing Company: Allance Environmental Inc. Total Depthc 51 feet
Geologist: 2 Ladd W. Parks Wel Screen: 37 to 47 feet
g 13 |¢ 8 !
= g = | § GEOLOGIC DESCRIPTION € | WELL DIAGRAM
i EHIBBE g
+ No description available; cotiected a Shelby tube g = I
7 |03 sample from 40' to 43' for geotechnical 5 =
analysis. 5 8 izt g
" o _zi; S Skt @
(43-43.5") Siit, sand, and gravel (up to 1" in a B LR °o
8 | 126 > O [z &
45 -\ longest dimension), very light gray, wet. f 2 o =k S
v " » ==
(43.5-47') Sand and gravel. Sand is fine to a2 e
very coarse~grained, and gravel {(up to 1.5" in © =¥
longest dimension) from 44° to 45', Moderate 202 | = ‘i—
8 | w42 yellowish-brown to light gray, wet. Longest £
1 dimension of gravel increases to up to 3.5" at §
50 47, [
. — 82 £
(47-51') Cockfield F ormation: Very fine-grained
sand, silt, and clay. Dusky yellowish~brown
mottied with light olive gray near 47,
1 Soil boring terminated at 5.
55~
60+
.
1
65+
70+
1
75+
-{
80
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EnSafe/Allen & Hoshall

Monitoring Well 014G02LS

Locatiorc Miington, TN SWMU #14 (S-140/7th Ave. Oitch) '

Project No. 0106-08420

Surface Elevations 26844 feet ms/

Started at 0850 on 2-14-96

TOC Elevation: 270.L2 feet ms/

Completed at 0915 on 2-14-96 Depth to Groundwater: 7.61 feet Measwed 4/8/96
Oriing Method: Rotasanic — 4" inner core barrel/6™ 0D casing Groundwater Elevation: 26251 feet ms/
Oriing Company. Allance Enwonmental, Inc. Total Depth: 20.25 feet
Geologist: A Chaste, C. Ivey Wel Screen: 10 to 20 feet
GEOLOGIC DESCRIPTION WELL DIAGRAM

A rHHE

X RECOVERY
 RapHIC LOG

ELEV. (ft-msd

:
:

s G

(]

(0-3') Gravel, siit, clay, and bricks from 0°' to 3"
(fin).

A\

(3-8°) Clay, brownish-gray in color

CL
5 1 1100 B6
. % 2624
% Silt and clay, light olive gray to dark
Z yellowish—brown in color from 8° to 0.
% Silt and clay, yellowish-gray to yellowish-brown
10 % in color from ©° to 20", Moist, with iron-staining
% and specks of organic material.
2
om
_ g ct
15— 2 | 120 | BG é
i 7
7
7
7
20 1117 2484
] Soil boring terminated at 20°. Note: Thisis a
replacement well. The original well was installed
a few feet away on 1/23/96 but was
subsequently abandoned due to faulty
1 construction. Analytical samples indicated on
25 this boring log were coliected from the soil
| boring associated with the original well,
30
35+
40+

PVC end cap

t— 0.01 stot, PVC screen —sje— 2 ID, Sch. 40 PVC casing 15|

10/20 ‘——4-— bentonite seal —»
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EnSafe/Allen & Hoshall

Monitoring Well 014G0O3LS

Project: NSA Memphis Location: Miington, TN SWMU #14 (S-140/7th Ave. Ditch)
Project No: 006-08420 Surtace Elevation 26864 feet ms/
Started at 0745 on 2-14-96 TOC Elevation: 27109 feet ms/
Completed at 085 on 2-14-96 Depth to Groundwater: 8.39 feet Measwred: 4/8/96
Driling Method: Rotasanic — 4" inner core barrel/6™ 0D casng Groundwater Elevation: 26270 feet ms/
Driing Company: Allance Envwonmental, Inc. Tota Depth: 2025 feet
Geologist: JA. Kingsbury Wel Screer: 10 to 20 feet
g 13 |¢g 8 ' E
=l § £ - % GEOLOGIC DESCRIPTION € |  WELL DIAGRAM
=
Bz :§ §§ ‘§ | B ? g -
86 {0-8') Clay with some silt, dark brown to g T
brownish-gray in color. o %
o
) Q 8
; CL a %
5 1701 s ML ¢ £
5 :
< e 9:
2806 g, -
6 (8~20") Silt, light yellowish-brown to
yeliowish~gray in color with dark orangish-yeliow :
10 6 mottling and specks of organic material, Moist.
§ |
1 ML g | 8
15+ 2 [00}] S Small concretion present at 15'. & § : S
5 “el
3 [ Y
c 9}
_ 5 s F
20 2488 -_L.'] 5
] Soil boring terminated at 20",
25-
30
35+
40~
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EnSafe/Allen & Hoshall

Monitoring Well 014GO4LF

Project: NSA Memphis

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

Project No: 0106-08420

Surtace Elevation: 268.82 feet ms!

Started at 330 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/
Driing Company: Alance Environmental, Inc. Total Depth: 55 feet
Geologist: [, Ladkd W. Parks Wel Screerc 39 to 49 feet
8,18, ¢ - I
= 5§ § g | g GEOLOGIC DESCRIPTION € | WELL DIAGRAM
E Z |3 g a E 5 g - ﬂ
I (0-2.5") Soil, gravel, brick, grass and roots (fil N N
[
86 |, : N 8‘% material). § §
! N N
il C N N
1 | 48 2683 § §
BG , (2.5-5') Siity clay. Dark yellowish=brown in N N
color. N N
+ cL N N
5 86 H Z 2638 § §
) (5-20.5') Ciayey siit. Moderate yeliowish-brown § §
to light olive gray in color. Mottied with light N N
86 olive gray and olive gray~-colored material. % %
Iron-manganese nodules near 5’ § §
Moist near 7.5", § §
o R
N N
109 2 | 10786 (10-12') Very moist. § §
8 Iron-manganese nodules near 1", § §
2 NN
N N
8 ML g § §
g NN
: NN .
i a NN
> NN
g NN
6 =~ NK
, N
; N
20- N
3| 2483 N R
6 {20.5-23") Clayey silt is light olive gray in color N N
ML with considerable dark yellowish-orange to % %
moderate yellowish-brown colored iron staining. % %
. Some fron/manganese nodules are present 12458 % §
(23-30°) Silty clay, greenish-gray in color with § §
some dark yeliowish- orange to moderate N N
25 yellowish-brown iron-staining near 23'. % %
Iron-staining and mottied light olive brown in N N
color near 30°. § §
N A
N N
R
Fiuvial Deposits (30-50°) contact estimated at S §
30', N N
30 LOSRE | ~dee NN -t
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EnSafe/A//en & Hoshall

Monitoring Well 014G04LF

Project: NSA Memphis

Location: Milington, TN SWMU #14 (S~140/7th Ave. Oitch)

Project No. 0106-08420

Surface Elevation: 26882 feet ms/

Started at 1330 on +-23-96

TOC Blevation: 27088 feet ms/

Completed at 530 on +-23-96

Depth to Grounciwater: 879 feet

Measued 4/8/96

Drling Method: Rotasonic — 4" imner core barrel/6” 00 casing

Groundwater Elevatiorr 26209 feet ms/

Driing Company: Aflance Enwonmental, Inc.

Total Depth: 55 feet

Geologst: 0 Ladq . Parks

Wel Screen: 39 to 49 feet

DEPTH

B 18 |¢
1" H

»n

GEOLOGIC DESCRIPTION

WELL DIAGRAM

4 |7

(30-32') Sand, very fine-grained, moderate
yellowish=brown in color mottied light
. gray-colored material.

"\ near 35"

{32-35') Sand (very fine to coarse~grained),
silt, and clay. Moderate yellowish-brown in color
mottied with light gray material. Moist near 34°.
Becomes mostly very fine-grained sand and silt

™ N——

(35-37') Silt and clay, greenish-gray in color
mottied with moderate yellowish-brown material.

2318

(37-38') Sand, silt, and clay. Olive gray to light
brownish~gray in color.

2308

40+
color. Wet.

Light olive gray to moderate yellowish=brown in

§ | 13

(39-42.5') Grave), sand, and clay. Light olive

gray in color, mottied with moderate
yellowish-brown and dark
yellowish-orange—-colored material. Very

A
/--229.8

(38-39') Silty and clayey sand and gravel. /

cohesive and moist. /-

45

and gravel

{42.5~46.5') Sand (medium to coarse-grained)

gray in color mottied with moderate
yeliowish=-brown material. Wet.

{48.5-48') Sand is medium to very
coarse~grained. Moderate yeliowish-brown to
dark yeliowish~orange, wet.

(up to 1" in longest dimension. Light

dimension) with sand. Moderate yellowish=brown
in color. Wet.

\ (48-49.5') Gravel (up to 4" in longest /‘ 288

7 1183
SM below).

K&
v

(50-55') Cockfield Formation (see description

Very fine-grained siity sand, moderate
yellowish=-brown to dusky yellowish brown with
\ fight olive gray laminations.

60+

Soil boring terminated at 55°'.

o s ®
£ 3 &
[ [ ]
o z
14 *s
e &
o
-
£ -
» a
9: '
&
&
v
(%]
"
2 g
4 8
- ~
2 =]
5 8
o v
o
[ 1)
(&)
2
2
R
4
a
L
z
[}
e
@
-
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EnSafe/Allen & Hoshall

Monitoring Well 014G0O5LS

Project. NSA Memphis

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

Project No. 006-08420

Surface Elevation: 26824 feet ms/

Sterted at 1445 on +-2-86

TOC Elevation: 270.L2 feet ms/

Completed at 605 on 2196

Depth to Groundwater: 284 feet Measwed: 4/8/96

| Driing Method: Rotasonic - 4" inner core barrel/6” 00 casing

Groundwater Elevation: 260.28 feet ms/

Orling Company: Alance Envronmental Inc.

Total Depth: 20.25 feet

Geologist: A Chaate, C Ivey

Wel Screerc 10 to 20 feet

OEPTH
INFEET

n

GEOLOGIC DESCRIPTION

ELEV. (ft-ms)

WELL DIAGRAM

MEAE :
HHBHE

(0-1.5") Soll and grass.

2 | u8 | BG i

(L5-20°) Silt and clay (see descriptions below).

(L5-6") Silt and clay, dark yeliowish-brown in
color, becoming dark yellowish-brown to pale
5+ yellowish~brown in color near 6'. Ory.

Clayey silt, dark yellowish-brown to dark
yellowish-orange in color mottied with medium
1 light gray-colored material. Slightly moist.
10 Contains iron-manganese nodules.

Wet from 15’ to 8. The percentage of
iron-manganese nodules increases near 16",

(18-20°} Very clayey silt, light olive gray in color
3 | 142 B6 mottied with dark yellowish-brown to dark
1 yeliowish-orange material. The percentage of
20 mottied material decreases with depth. Very L0482
) moist. Contains iron-manganese nodules. /-

v o 9w
T OOV

ke e aane

I .

VC end cap

t— 0.01 slot, PVC screen —sje— 2* ID, Sch. 40 PVC Casing 1+|
" p

25+

30+

35+

Terminated soil boring at 20",

o .hesssmse

—-'4- { -»
t-benlonlleg‘ :d
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EnSafe/Allen & Hoshall

Monitoring Well 014GOBLF

Project: NSA Mermphrs Location: Miington, TN SWMU #14 (S—140/7th Ave. Oitch)
Project No. 0106-08420 Surface Elevation: 268.62 feet ms|
Started at 450 on -20-96 TOC Elevation: 27057 feet ms/
Compieted at 0850 on +-2+-96 Depth to Grounawater: 10.32 feet Measwed 4/5/96
Driing Method Rotasanic - 4" inner core barrel/6” 0D casing Groundwater Elevation: 26025 feet ms/
Driing Company. Allance Environmental Inc. Total Depth: 56 feet
Geologist: A Choate, C. Ivey Wel Screerc 39 to 49 feet
AR IR !
EE g £ 5 § GEOLOGIC DESCRIPTION £ | WELL DIAGRAM
A EHHEHE 3 |7
W (0-2') Soil, roots, and brick fragments. Soil is i Q i
BG |,'}/'l{ OL | dark yeliowish-brown to moderate % %
L ! , . Yellowish—-brown. Loss 6 § §
86 (2-17") Clayey silt and silty clay (see Q %
N
1|72 descriptions below). § %
(2-6.5") Very clayey silt. Moderate % \Q
5 86 yeliowish-brown to dark yellowish- brown in N N
color, Color becomes lighter near 8.5'. § §
N N
] 86 (6.5-17") Siity clay. Moderate yellowish-brown N N
in color mottied with yeliowish-gray-colored % %
4 material. Contains iron-manganese nodules. % %
Slightly moist, becoming more moist, oxidized, and % Q
1 BG ML stained dark yellowish-orange near f'. § §
10 CL N N
, N N
] 86 N N
2 | 8e 2 N N
2 N
i B S NXN
o N N
N N
] z NN
e NN =
15 86 > NN @
£ NN &
O N N
2 AR
1 BG Z 2516 :‘E § §
{17-37') Silt, clayey (see descriptions below). ~ % %
| (17-26') Ciayey silt. Light olive gray to § §
1 86 greenish-gray in color. Skghtly moist. Becoming % %
20 stiff near 26" N N
N N
y 3 |95]|86 % %
! N R
R
| o6 R
| " N
N
25— 86 § §
(26-32") Clayey silt, moderate yellowish~brown § §
BG in color mottled with light olive-gray material. % %‘
The percentage of light olive gray material % %
1 progressively decreases from 26' to 32'. Iron % %
86 concretions are present near 268'. Slightly moist % %
at 26' becoming more moist near 32", % Q
30 4 NN O _L
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EnSafe/Allen & Hoshall

Monitoring Well 014GO6LF

Project: NSGA Memphis

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

@

Project No: 006-08420

Surface Blevation: 268.62 feet msl

Started at 1450 an -20~-96

TOC Elevation: 27057 feet ms/

Completed at 0850 on -2-96 Depth to Grounawater: Q32 feet Measwred: 4/8/96
DOriling Method: Rotasanic ~ 4" imer core barrel/6” 0D casng Groundwater Elevation: 260.25 feet ms!
Oriing Company: Alance Environmentsl, Inc. Total Depthc 56 feet
Geologist: A Choate, C. Ivey Wel Screen: 39 to 49 feet
g ¥
-l
. g é g % g § 3 GEOLOGIC DESCRIPTION € | WELL DIAGRAM
Ez :l§ §§ ; w | B § E
4 13 | BG |
(32-38") Siit, clayey, moderate yeliowish-brown §,’ g B
in color and slightly moist 8 »
86 ' o L
(=] c
3
35+ BG .
g L5
{36-37') Clayey siit, moderate yeliowish-brown g ‘
86 in color mottied with light olive gray material, owe | © :
q \ stightly moist. /- & +
(37-49') Fluvial Deposits (see descriptions
B6 q below). (37~49") Sand and gravel (see
40 descriptions below).
5 |e7 q (37-38") Fine-grained sand and silt with gravel
] 66 q (up to 2" in longest dimension). Moderate c
yellowish=brown,
[7]
86 (Q SM| (38-42") Sand, fine, and grave! (up to 2" in &
GW |  iongest dimension), siity, moderate brown mottied o
>
C with pale yellowish-brown material. e
45 86 (42-45') Sand (fine to coarse~grained) and 2 8
q gravel (up to 2" in iongest dimension). Moderate & ol g
¢ brown to dark yeliowish~orange in color. Wet. Set é
o |
86 (45-49") Sand, medium to coarse, and gravel o E
(up to 2" in longest dimension), moderate &t
86 3 yellowish-brown to dark yeiiowish-orange. Wet.
50 (49-56°) Cockfield Formation (see description
7 below).
6 | 14
1 BG Silty, very fine-grained sand with silty clay
laminations. Sand is dusky yeflowish brown in
EIE. color; clay laminations are light gray in color.
B6
56 86 Becoming waxy near 56",
“ 2086 X
Soil boring terminated at 56'.
80
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EnSafe/Allen & Hoshall Monitoring Well 014GO7LF

Project: NGA Memphis Location: Miington, TN SWMU #14 (S-140/7th Ave, Oitch)
Project No: 0106-08420 Surtace Elevation: 26888 feet ms/
Started at 1000 on -22-96 TOC Elevation: 27063 feet ms/
Completed at 145 on -22-96 Depth to Groundwater: 930 feet Measwed 4/8/96
Orling Methodt Rotasanic — 4" inner core barrel/6” 0D casng Groundwater Elevation: 26133 feet ms/
Oriing Company: Allance Environmental Inc. Total Depthe 50 feet
Geologist: 0. Ladd W. Parks Wel Screen: 38 to 48 feet
g 13 |g -| 8|38 1]
zh g £ g g |- g 3 GEOLOGIC DESCRIPTION € | WELL DIAGRAM
=
E Z |3 § g HIEIRERS ] g "
J 86 |t : ) :|| (0-5") Soii, concrete, and mbbl.e (fill). Note: § §
ik Concrete was encountered at 2' below ground \ §
t[So|86Y it oL | surtace. N N
86 |1 it % %
| il R
5~ 86 2630 N N
(5-22°) Clay and siit (see descriptions below). § §
1 BG {5-12') Silty clay. Dark yellowish=brown in color % %
, mottied with moderate yeliowish-brown to dark N N
] 86 yellowish~orange~colored material. Mottling % %
increases in content progressively near 12, % %
10 ’ 85 Hard from 4 to 7°. § §
] Silt content increases near If'. § §
1 BG cL {12-18') Siity clay, olive gray to light olive gray § §
] ML | i color mottied with moderate yellowish-brown N R
5 86 to dark yellowish-orange~-colored material. e N %
Contains iron-manganese nodules, increasing in & § N =
86 percentage around 16'. 8 % § 4
: (18-22') Clayey siit. Moderate yellowish=-brown 2 § %
in color mottled with light olive gray-colored e % %
1 B6 material. Contains scattered iron- manganese & Q %
20— 3 | 139 % nodules. 3 % i\
) 86 % Dark yellowish-orange staining near 21'. 2488 =] § §
, 86 (22-32.5) Siit (see descriptions beiow). ~ NK
] (22-25") Silt, medium dark gray to medium gray, % %
. mottied with some moderate yeliowish~brown N N
25 86 material near 22' where a few scattered % %
1 iron-manganese nhodules are located. § §
] 86 ML (25-31.5") Silt, olive gray to greenish-gray in % %
1 color, mottied with moderate yellowish—-brown % \Q
. 86 near 32.5'. Contains iron staining and iron- %\ %
30~ o e manganese nodules mostly near 29", § § 'g
| BG (31.5-32.5") Silt, moderate yellowish~brown § § g}
- | mottled with light gray. i Iy NN +§
] 86 (32.5-38') Clayey silt, moderate yetlowish-brown j
] ML in color. Mottled with light gray material near
35 B6 34, -L
v, - 2320
86 Q (36-48") Fiyvial Deposits (see descriptions g
SM below). (38-43.5') Sand, silty, with gravel (see s
se ki J ¥ descriptions below). + a <3
40 (36-37.5") Siity sand (very fine-grained) with 4 E
| gravel. Moderate yeliowish-brown in color.
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EnSarfe/Allen & Hoshall

Monitoring Well 014GO7LF

Locatiore Miington, TN SWMU #14 (5~140/7th Ave. Ditc) 1

Project: NSA Memplvs
Project No: 0106~08420 Surface Elevation: 26888 feet msl
Started at 1000 on F22-96 TOC Elevation: 27063 feet ms/
Completed at 45 on 1-22-86 Depth to Grounawater: 830 feet Measured: 4/8/96
Driing Method: Rotasanic — 4" inner core barrel/6™ 00 casing Groundwater Elevation 26133 feet ms/
Driing Company: Alance Enviranmental, Inc. Tota Depth: 50 feet
Geologist: [0 Ladd W, Parks Wel Screer: 38 to 48 feet
2 g 8 I
z E g |- 5 GEOLOGIC DESCRIPTION £ | WELL DIAGRAM
g = |3 g § ; § a E g S
' | q Very siity sand (fine to coarse~grained) and ) ot
§ | 107 | BG § J=l.
SM | gravel (up to 2" in longest dimension) subangular 4 =1
q W | torounded Moderate yellowish-brown in color I = |
86 mottied with light olive gray and some dark oxa | © B[
1 3_‘ Q yellowish- orange~-colored material. From 37.5' & § 1= %
45 B6 085l gy | \L10415'. sample is very ditficult to spit. 3 s [ 2
oL Q GW |  (43.5-48") Sand and gravel, gravel and sand 5 2 1=l S
1 86 o ) (see descriptions beiow). =
] 6 |10 (43.5-46") Sand (medium to coarse-grained) 200 |t
86 SM | | and gravel (up to 2" in longest dimension). Dark '
50 yellowish-orange to moderate yeliowish- brown 280 | 0 b
J in color. Wet.
) (46-48') Gravel and sand, dark
yellowish-orange to moderate yeliowish— brown.
4 Wet. :
55+ (48-50") Cockfield Formation (see description
1 below).
1 Very fine-grained silty sand. Mottied with gray
1 to light gray-colored very fine-grained sand,
1 which decreases with depth. Becomes clayey
604 near §0'.
1 Soil boring terminated at 50°.
85+
704
75—
80
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EnSafe/Allen & Hoshall

Monitoring Well 014G08LS

Location: Miington, TN SWMU #14 (S—140/7th Ave. Oitch)

Project No: 0106-08420

Surface Elevationt 26852 feet msl

Started at 500 on -22-96 TOC Elevation: 26844 feet ms!
Completed at 530 on 1-22-96 Depth to Groundwater: 648 feet Measuedt 4/8/96
Oriing Method: Rotasanic — 4" inner core barrel/6” 0D casng Groundwater Elevatiorc 26166 feet ms/
Oriling Company: Aliance Enviranmental Inc. ‘ Total Depth: 2025 feet
Geologist: 0. Laad K. Parks Wel Screerc 10 to 20 feet
GEOLOGIC DESCRIPTION

Hi;

gl

UTHOLOGIC
SAMPLE

3

WELL DIAGRAM

ELEV. (ft-msl)

a x
1 1 b ! (0-5') Fill material: Soil, with bits of concrete E *
] i : ) : and grass and roots. é 3 g
i
it > 2
(AN & £
5 86 [ o635 | ¢ P B $
(5-17') Clay and siit (see descriptions below). £ [de §
7] L 'l
B6 {5-7') Silty clay. Moderate yellowish-brown to g :: %
dark yeliowish-orange in color and mottied with . Pt Pe 1\&_
] 86 light olive gray~colored material, Slightly moist, o A F
10 cL (7-18') Clayey siit. Moderate yellowish=brown to g
86 ML dark yeliowish~ orange in color mottied with light
] 2 | 82 olive gray and some dark yeliowish- orange
material. Shightly moist. §
; BG v g
8 -
W Q g
15+ 86 Moisture content increases near 16". Sparse & 8| S
\, fon-manganese nodules are present near 16'. /--252.5 2 é :
()
86 {16-17°) Clayey siit moderate yeliowish-brown to S5
3175 ML dark yellowish-orange in color and mottled with 3
1 BG olive gray to light olive gray-colored material. 3
20 l Considerable iron staining. Contains L0485

25+

iron-manganese nodules. Moist.

1 ‘ {17-20°) Silt, ciayey, olive gray to light olive

] gray in color slightly mottied with dark

+ yellowish-orange~colored material. Contains
iron~manganese nodules, moist.

4 Terminated soil boring at 20'.

Page 1 of 1



EnSafe/Allen & Hoshall

Monitoring Well 014GO4LF

GAMMA RAY LOG

CASNG TWE: 7 M

COUNTS PER SECOND

s
TOP OF LOG =
SURFACE

GROUND
_ - DATE LOGGED: 05/22/98
Project: NSA_Memphis Locotion:Millington, TN.SWMU_§14(5—140/7th_Ave. Ditch
Project No.:  0106—08420 Surfoce Elevation: 268.82 fest msl NOTES
Started at 1330 on 1—-23-86 TOC Elevotion: 270.88 fest msl
Compleled ot 1830 on 1—23—96 Depth to Groundwater:8.79 feet Mecsured: 4/8/96
Drilling Method: nok 4 Inner core borrel/8" OD ocasing Groundwater Elevation: 262.09 feet msl
Driling Compony: __ Ailance Envir tal, Inc. Total Depth: 55 feet
Geologist: ___ D. Lodd, W. Parks Well Screen: 30 to_49 feste
$ = I
E s ; ; § GEOLOGIC DESCRIPTION = WELL DIAGRAM
F § w8 5 K3 ° ] < 8
k (0-2.5") Sofl, grovel, briok, grase ond roots (Ml NN FTrrrPrTrrrErred
ec | matertal). § § ot =y
J N N -
1] 48 268.3 N N
86 (2.5-8") Sty cloy. Dork yellowish—brown In N K |
oolor. § § L
N N
283, N N _ -%
*] 8 (5-205) Clayey s Woderate yeliowieh—brown| | N N =
to fight ofive groy In color. Mottied with light N R —
ror o dules neor S°, g S
Molet neor 7.5 N N —
N N
1 N N e -
Ly 2 | 1071 86 (10—-12") Very molet. § § —
8 Iron dules necr 11°. f N N —
N N |
N — é——
% $ —d
] s N N |— I
1 z NA —
N K -‘ B ——
18; e 5 NK 2
NN
g NN —
s N N - N
v NN %
N NS F
N N -
N N
s NN -
20- ' 2 § N — T
3112 ) (zo.s—w)m-nummmhm‘m §§ - —
with ~orange to $ s | -
fmoderate yellowish—bro lored iron staining. J N N F
(X} L Some iron/mang dules are p t ot N R - a
(25-30°) Sity clay, greenish—groy In with § § | —
some yolk h ge to derat N f
25 es yoliowleh—brown iron—-stolning neor § § -25 L é__
fron—staining and mottied fight clive brown In N N - - P
ccler e 30 K - =
[ 2] N N
n =
Fuvicl Deposits (30-50°) contoct eetimoted ot N N B
s 30 N N —
30 2380 — NN -
R o BUILDIS‘(';IMg 11:0 AND LOGGED BY:
INVESTIGATION -
B NSA MEMPHIS SEVENTH AVENUE DRAINAGE DITCH GEOLOGICAL LOGGING
MILLINGTON, TENNESSEE SYSTEMS

OWG DATE: 12/10/98 | o w%wu




EnSafe/Allen & HoshalJ

Monitoring Well 014G0O4LF

GAMMA RAY LOG

CASING TWPE 2 PVC

Project:

NS4 Memphis

Project No.:

010808420

Location: Millington, TN.SW MU {14(3—140/7»; Ave.
Surface Elevation: 268.82 et msi .

Started ot

1330 on 1—-23—-96

TOC _Elevation: 270.88 et msi

Completed at

1530 on 1-23-96

Depth to Groundwoter.7?9 Met Measured: 4/8/96

Driliing M

thod: B

4°_tnner core darvel/B” OD eaving

Groundwater Elevation:262.09 et msi

Driliing Company:

Alltance Environmenial, Ino.

Totol Depth: 55 fet

Geologlst:

D. Ladd, W. Parks

03 g
i

Hk

% RECOVERY)

:

GEOLOGIC DESCRIPTION

WELL DIAGRAM

h)

COUNTS PER SECOND

8 g 8
Prrretrrriettd

OF LOG =
SURFACE

DATE LOGGED: 05/22/96

Q
N

13

163

*  |PD (ppm)

4.5

8

YR

(30-32") Sond, very fine—groined, moderate
yoltowish—brown In color mottied light
. gray—colored material.

32 ER\0K| °F | 8K

*

-~

(32-35") Sand (very fine to coarse—grained),

ofit, ond oloy. Moderate yelfowish—brown In colof]
mottied with light gray material. Molst neor 34'
Becomes mostly very fine—groined sond ond siit
"\ neor 35", f
(35--37") Sit ond cloy. greenish—gray in oolor

- _mottied with moderate yellowish~brown material

-\bﬂwnbh-wy In ocolor.

(38-30") Sty ond eloy.y sond ond gravel.
uy-t olive wy to moderate ysilowish--brown

(.'59-42.5') Gravel, sond, ond cloy. Light olive

(42.5-46.5") Sond (medium to cocrse—grained)
and gravel (up to 1" In longest dimension. Ligh{
gray In color mottied with moderate
yollowish—brown materfal. Wet.

(46.5~48") Sond Is medium to very

(48-40.5") Grovel (up to 4" In longest
dimenesion) with sond. Modercte yellowish.
In color. Wet.

(50—55') Cookfleld Formation (see description

Very !ho-mod ity sond, moderate
yollowish—brown to dusky yellowish brown with
"\ fight olive gray lominations.

Soft boring terminated ot 55°.

(37--38") Sond, -lt. ond oloy. Ollve gray to ﬂrx_ua_a

1226.3

o]

218.8

213.8

2 W

t——o.m slot, PVC soresr———sle— 2° 1D, Sch. 40 PVC cosing—]
PVC ond cop

Fost

NOTES

RCRA FACILITY
3 INVESTIGATION
¥ NSA MEMPHIS
MILLINGTON, TENNESSEE

SWMU 14
BUILDING S—140 AND
SEVENTH AVENUE DRAINAGE DITCH -

DWG DATE: 12/10/96

J DWG NAME: 94GL144A

LOGGED BY:
GEOLOGICAL LOGGING
SYSTEMS




GEOLOGICAL

LOGGING

B14GB4LF

- SYSTEMS

COMPANY ENSAFE, ALLEN & HOSHALL
HELL . @14CB4LF '
LOCATION/FIELD NQS.HEH*HIS
COUNTY SHELBY
STATE TENNESSEF
ISECTION Y TOUNSHIP
DATE : @5/22/96 PERMANENTI DATUM
PEPTH DRILLER 51.5 | ELEU. PERM. Datium:
LOG BOTTOM 46 .38 LOG MEASURED FROM:
LOGC TOP. : _z.sé‘ DRL MEASURED FROM:
CASING DRILLER : 51.5 | LOCGING UNIT
CASING TYPE FUC " FI1ELD OFFICE
CASING THICKMESS: .25 RECORDED BY

|
BIT SIZE  H, BOREHOLE FLUID
MOGMETIC DECL. : - RM
MATRIXY DENSITY TR AP e K TEMPERGTURE
FLUID DENSITY 2 A MATRIX DELTA T :
NEUTRON MATRIX snnnﬁTOTE FLUID DELIA T :
REMARKS . .

OTHER E£ERVICES:

29511

RUN ONE

OFPEN
RANGE

GL ELEVATIONS :
KB = 3

GL DF — .

GL GL 268.8

85

BLUHEF I ELD

4 T GILBERT

HUNTER FI1LE ORIGIH
TYPE 9511C
LOG q
FLOT ! 9518C
THRESH: 90Q88

ELECTRIC LOG INTERFRETATION IS EMPIRICAL IN NATURE. EXTREME HOLE COND
WILL MAKE COMPLETELY RCCQRQTE INTERFRETATIONS DIFFICULT.

\'m - - - ne

1o
B IR T
BATONAT ¢
0 P 120

ALIL SERVICES PROVIDED | SHBJECT

TO STANDARD TERMS AND CONDITIONS
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I
e - DN
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|
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TEsT‘ﬁqc SERVICES INC.

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.: 014SO1LF10

Soil Description: Light Gray Clayey Silt

Test Media: City of Memphis Water

Wet Density (Lbs/ft’) 120.0 117.8
Dry Density (Lbs/ft?) 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
= 3.9
= 4.0

K, = 4.3

X 10‘7 cn/sec
X 10 cm/secC
X 10 cm/sec
X 107 cm/sec

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

6756 BuckLes Cove

Reviewed By: !

MEeEmpPHIS, TN 38133

9201-385-1199

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 4 6 810 1416 20 30 40 50 70 100 140 200
T YT U LR L Ui T 1

“"l T T TTI

Lo N

e L

10

7
]

P

—8
3

PER CENT FINER BY WEIGHT
.
g

PER CENT COARSER BY WEIGHT

10

ol 1 d_ J100
500 100 50 10 5 0.1 005 001 0.005 0.001
GRAIN SIZE IN MILLIMETERS
ComeLes Coanse GMY& e comse | mmJ e SILT OR CLAY
. Cosicaton mexl w1 R 1N ] e EnSafe/ASH # 010609000
OW SOLLFI0
Ares
 Boring No.
GRADATION CURVES o 02/23/96

TRI-STATE TESTING senv‘, INC.

P



Fuoio®

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.: 014SO01LF43

Soil Description: Light Gray & Tan Silty Clay with sand
and small gravel

Test Media: City of Memphis Water

Wet Density (Lbs/ft3) 127.0 133.4
Dry Density (Lbs/ft3) 105.2 113.5
Moisture (% Dry Wt) 20.7 17.5
Porosity (n) 32 .26
. Degree of Saturation (%) 1.0 1.20
: = Specific Gravity (ASTM D-854) 2.47 ——
Permeability

Temperature Correction, R, = 1.010
K, = 3.7 X 107 cm/sec |
= 4.0 X 10”7 cm/sec
= 4.2 X 107 cm/sec
K, = 4.1 X 107 cm/sec

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: @_@ @ ; a:& -
David D. McCray

6756 BuckLEs Cove MemprHis, TN 38133 901-385-1199 FAX 901-386-6614



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

. 6 43 21 1 3+ 4+ 4 3 4 6 810 1416 20 30 40 5 70 100 140 200 _
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\\\ .
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g 50| S ~ #m g
8 i 5
40 - =] 7]
B ) ~_| &
~
w' 7
:)l 180
o o
ol 1 Jioo
500 100 50 10 5 85 Y] 005 001 0005 0.001
GRAIN SIZE IN MILLIMETERS
— em;n — T mwl — SILT OR CLAY
Sarph Wo | Eev or Depth Clessication Muvrl- ~ i EnSafe/A&H # 010609000
30-43" - —= | —-  Jeoee thoate
014 SOILFY3 2l
Ares
| Boring No.
GRADATION CURVES Dote 02/23/96

TRI-STATE TESTING sem.s,- INC.



SWMU 59

SOIL BORING/MONITORING WELL LOGS
AND
GEOTECHNICAL LABORATORY RESULTS
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EnSare/Allen & Hoshall

Monitoring Well 059GO1ILS

Project: NSA Memphi's

Location: Miinglon TN SMU #59 (OKd Pesticide Shap)

Project No. 006-08420

Surface Elevation: 26340 feet msl

Started at 000 on 3-4-96

TOC Elevation: 26324 feet ms!

Completed at 1046 on 3-4-96 Depth to Groundwater: 7.55 feet Measured: 4/8/96
Oriing Method: Rotasanic -~ 4" inner core barrey/6™ 00 casing Groundwater Elevation: 25569 feet ms/
Oriling Company. Alance Environmental, Inc. Total Depth: 20.25 feet
Geologist: O Ladd W, Parks Wel Screen: 10 to 20 feet
213 |¢|B|q|82 ;
B g Eul i 5 § GEOLOGIC DESCRIPTION £ | WELL DIAGRAM
=
3 :|§ gg g £l e ? E
0 -t -
; :gg GW |  (0-1) Asphalt and gravel fill. PRI Y _:_ T
A QL L, (1-2) Soil and gravel fil. oma | S T
1 3 100 (2-7') Clayey silt, olive gray in color, moist, with 8 o
a trace of organic material. z z
5 18 ML e 2
. e =
[ ]
£ a
[
4 | 83|18 258, a
(7-11') Silty clay, olive gray in color. Contains =]
] 24 oL organic material, _ 5,
10 Iron-staining from ©' to 1",
1 ‘ 20 2524
] {(11-20") Clay, olive gray to light olive gray in
16 color with dark yellowish-orange iron-staining. § °
Contains abundant iron-manganese nodules. § §
4 (%] [~
15— 5 | 120} 18 / Z g g
4 / CL - O =]
/ Less dark yellowish-orange iron—-staining from 16’ .g o
18 / to 17", 5 &
/ S¢
A 2.0 / Y
20 2 2434 =L3
| Terminated soil boring at 20",
254
30—
354
40+

Page 1 of 1
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EnSafe/Allen & Hoshall

Monitoring Well 059G02LS

.|

Project: NGA Memphis Locatiorc Milington, TN. ShMU #59 (Oid Pesticide Shap)
Project No: OK06-08420 Surface Elevatior: 263 /6 feet ms!
Started at 0822 on 3-2-96

TOC Elevation: 26548 feet ms!

Completed at 0900 on 3-2-96

Depth to Groundwater: Q. feet

Measured: 4/8/96

Orling Method: Rotasanic — 4" inner core barrel/6* 0D casng

Groundwater Elevation: 255.04 feet ms/

Driing Company: Akance Enwonmental Inc.

Total Depthc 2025 feet

Geologist: O Laag C Ivey

Wel Screen: 0 to 20 feet

DEPTH

Q

5

3

g

:
1 §

INFEET
% RECOVERY

PID (ppm)

:
;

GEOLOGIC DESCRIPTION

WELL DIAGRAM

20

154 » 2 {75

25

30—

oL

(0~2") Soil, moderate yellowish-brown in color
with roots.

ML

(2-4.5") Siit, moderate yeliowish-brown mottied
with olive gray material, predominantly near 4.5

ML

\

(4.5-9') Clayey silt, olive gray in color.
Contains iron-manganese noduies. Mottled with
moderate yellowish-brown colored material near
9

Moist from §' to 6.
Dry and crumbly from 7° to 8'.

r

N
MNNNNINININNNN

CL

(6-18.5") Silt and siity caly (see descriptions
below).

(8-10°) Siit. Moderate yellowish~brown in color
mottied with olive gray-colored material. Very
common iron-manganese nodules.

{10-18") Silty clay. Olive gray in color and
mottied with moderate yelowish-brown—colored
material, mosily moderate yeilowish-brown near
10' and again at 18'. Very common
iron-manganese nodules.

(18-18.5") Silt. Moderate yellowish~brown in
color mottled with olive gray-colored material.
Dry. Contains common iron-manganese nodules,

244.7
2432

(18.5-20°) Ciay, olive gray in color, moist.

Terminated soil boring at 20°. Note: Oue to the
potential for significant contamination in this soil
boring, no sampies were field screened for
organic vapors so that the well could be
compieted in minimal time,

VC end cap

t— 0.01 slot, PVC screen —je— 2" ID, Sch. 40 PVC Casing i
" p

I IAAAAPAA

10/2

o

Page 1 of 1



EnSafe/Allen & Hoshall

Monitoring Well 059GO3LS

Project: NSA Memphis

Locatior: Miington, TN SWMU #59 (Od Pesticide Shap)

Project No: 0106-08420

Surface Elevation: 26354 feet ms/

Started at 237 on 3~4-96

TOC Elevation: 26335 feet ms/

* Completed at 1330 an 3-4-96 Depth to Groundwater: 250 feet Measured: 4/8/96
Oriing Method: Rotasanic - 4" imner core barrel/6” 0D casing Groundwater Elevatior: 25385 feet ms/
Oriing Company. Afance Environmental, Inc. Total Depth: 20.25 feet
Geologist: £ Ladd, W, Parks Wel Screent 10 to 10 feet
2 3 g _ |8 E
g GEOLOGIC DESCRIPTION £ |  WELL DIAGRAM
AR | '
a: 53|32 £le 5 g
| | i QL 1__(0-1) Asphait, soi, and gravel fil I _; 3
(1-12') Sit. Moderate yeilowish-brown in color £ 5
mottied with light olive gray material. Organic 8 X
| material and less light olive gray material from 2’ e 2 -§
. Q. p
5 » to 12°. s <
] : o €
ML . 5 -
Moist from 7' to 10" i 3
= =
10+ Very moist from 10° to 12", T
1 3
2515 g
No description available; coliected a Shelby tube o %
| sample from 12° to 15", 8 -
(&)
5 o435 | 2 g g
] ML (15-16°) Silt, moderate yellowish=brown in color oars | £ © e
\ mottied with light olive gray material. /- - :g’
ML (16-20°) Siit, light oiive gray in color, mottied 8 9
] with a light moderate yellowish-brown material. o
20 suss | T
Terminated soil boring at 20°. Note: No samples
were coliected for lithologic description. These
descriptions were transferred from the tog for -
adjacent monitoring well 056GO3UF.
25+
30+
35+
40+

Page 1 of |
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EnSafe/Allen & Hoshall Monitoring Well 059G03UF
Projlect: NGA Memphis Location: Miington, TN SWMU #59 (0kd Pesticide Shap) .
Project No: 0106-08420 Surface Elevatiorr 2635/ feet ms/

Started at 1337 on 3-4-96 TOC Elevation: 26332 feet ms/
Completed at 457 on 3-4-96 Depth to Groundwater: 14.63 feet Measwed 4/6/96
Driing Method: Rotasontc - 4 inner core barrel/6” 00 casing Groundwater Elevation: 24869 feet ms/
Driling Company: Allance Environmental Inc. Total Depth: 56 feet
Geologist: [ Laod W. Parks Wel Screen: 44 to 54 feet
18 l2|E||8 ¥
EE E Euwl w § % GEOLOGIC DESCRIPTION = WELL DIAGRAM
QE 5§ gg g a® E g ‘ 5
] (0-1) Asphalt, soil, and grave! fill -— N™N
v |oo| b9 o N A
i N
s . 2025 N
(1=12°) Silt, moderate yellowish—-brown in color D N
2 | 100 mottied with light olive gray-colored material. g g
Contains organic and iess light olive gray % %
material from 2° to 12", % %
N
N N
L0 N N
N
N
N N
N R
N
5- 10 § §
N N
N
RN
NN
g NN
. i NN
3 |85 fa2 Moist from 7° to 10, Q § §
n. -~
¢ NN 3
NN ¢
& NN
s NN
= NN
10 & NNK
N
N R
N N
10 Very moist from 10' to 12" % §
N N
N N
N N
N N
2515 N N
No description available; collected Shelby tube N % %
sampie from 12° to 15", % %
N
N
4 | 83 § §
N N
N R
N N
N |
15+ 8 L Loags | - N N

Page | of 4



EnSafe/Allen & Hoshall

Monitoring Well 058GO3UF

Project: NSA Memphis

Location: Milington, TN SwMU #58 (Oid Pesticide Shap)

Project No: 0106-08420

Surface Elevation: 2635/ feet ms/

Started at 1337 on 3-4-96

TOC Elevation: 26332 feet ms!

Completed at 1457 on 3-4~96 Depth to Groundwater: 14,63 feet Measwred: 4/8/96
Oriing Method: Rotasonic — "4 imer core barrel/6" 0D casing Groundwater Elevation: 24869 feet ms/
Orling Company: Allance Environmental, Inc. Total Depth: 56 feet
Geologist: 0 Laad W. Parks Wel Screen: 44 to 54 feet
218 |¢|E|<|82 ;
B g 3 | g GEOLOGIC DESCRIPTION € | WELL DIAGRAM
=
A4 EHEHBE 5|
) (15-18") Silt, moderate yellowish-brown in color % %
ML |  mottied with light clive gray~colored material. § §
2415 N N
(18-22") Silt, light olive gray in color, mottied § §
with a light moderate yeliowish-brown-colored % %
1.4 material from 18° to around 20", § §
N N
N
N
N N
N N
16 ML % %
N N
N R
N N
2o f N
N N
5 | 82 § §
2.0 =4 &\ %
2 NN
2 NN
8 NAX
s | 2 NN
(22-26") Silt, moderate yeliowish-brown to a Q % -
dusky yellow in color. Contains iron-staining and =4 % % g
14 iron-manganese nodules. £ § §
“ NN
2 NN
ML ~ NN
N N
R
25— . |os N N
N
N
(26-31") Silt, moderate yellowish-brown to dark “ % %
yellowish-orange in color mottled with dark % %
12 yeliowish-brown-colored material. § §
N N
M
N N
N N
M. N\
N X
N R
1.4 N N
N N
30 A NN L

Page 2 of 4



EnSafe/Allen & Hoshall Monitoring Well 058GO3UF

Project: NGA Mempris Locatio: Mington, TN SMU #59 (Okd Pesticide Shap) .
Project No: 0106-08420 Surface Elevatiore 26351 feet msl

Started at 8337 an 3-4-96 TOC Elevation: 26332 feet ms/

Completed at 457 on 3-4~96 Depth to Groundwater: /.63 feet Measured: 4/8/96

Oriing Method: Rotasanic - 4 inner core barrel/6" 0D casing Groundwater Elevation: 24869 feet ms/

Driing Company. Alance Envrormenta, Inc. Total Depth: 56 feet

Geologist: O Ladd W. Parks Wel Screen: 44 to 54 feet

GEOLOGIC DESCRIPTION WELL DIAGRAM

ELEV. (ft-msh

LITHOLOGIC
SAMPLE
PID (ppm)

DEPTH

SOR. CLASS

1 HUHE

(31-35°) Silt, moderate yellowish-brown in color
mottied with very fine, very light gray colored
sand. Dark yellowish-orange staining and
iron~manganese nodules are present near 35'.

14 ML

grout

35 ' 14

o] (35-36.5") Sand, very fine-grained, very light
gray in color mottied with dark yellowish~orange
SW| material. wWet.

Contains some coarse dark yellowish-orange L oo7
SH. |\ sand from 36 to 36.5" /]

(38.5-37') Sand (medium to very 2285
coarse-grained) and gravel. Moderate
yellowish-brown to dark yellowish-orange in
color.

(37-39°) Sandy clay, moderate yellowish-brown
to dark yellowish- orange in color mottied with L0245

26
very light gray-colored material. Becomes
SM mostly pale yellowish-brown in color near 39'.

40 Top of Fiuvial Oeposits estimated at 39", 12238

(39-40°) Siity sand, medium to coarse-grained,
with scattered gravel. Moderate
yellowish=brown to dark yeilowish-orange. Wet.

No description available; collected a Shelby tube
sample from 40° to 43",

.90 0.0
S0 0
NY.. 0.0

7T 1100 CcL

2" 10, Sch. 40 PVC Casing

bentonite seal

SAPPPMWMSPPPPPPMPSPSIINININIS 1707070055 74007 /A SIS A A7 790 70/ S A 7 A
SOPMPPPPPPOPPPINPIPINRINI 7771777777757/ 1 SIS S A S A AL S A S Ao S S S A7/ 4 A7

(43-44.5") Sand, fine to very coarse-grained,
moderate yeliowish-brown to dark
yellowish-orange, and grave!, up to .75" in _%_
longest dimension, angular to rounded, composed

\ Of quartz and chert, wet. /128

9 | 125

|———.10/20 send - sfe

45+
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EnSarfe/Allen & Hoshall

Monitoring Well 058GO3UF

Project. NSA Memplivs

Location: Miington, TN SWMU #59 (OKd Pesticide Shap)

Project No: 0K06-08420

Surface Elevation: 26351 feet ms/

Started at 337 on 3-4-96

TOC Elevation: 26332 feet ms/

Completed at 457 on 3-4-96 Depth to Groundwater: .63 feet Measwed: 4/8/96
Oriling Method: Rotasanc - 4 inner core barrey/6” 00D casng Groundwater Elevation: 24869 feet ms/
Oriing Company: Alance Environmental, Inc. Total Depth: 56 feet
Geologist: 0. Ladd W. Parks Wel Screen: 44 to 54 feet
e 3 g g E
E g £ | g GEOLOGIC DESCRIPTION £ | WELL DIAGRAM
Z :1; gg § Py E § g
° C St
©: >C (44.5-47.5') Sand, coarse to very 1=t
. SW . =
CH O GW coarse-grained, moderate yellowish- brown to i o 5
s , C dark yeliowish-orange, and gravel, up to 2.5" in 1=l
12 [0 longest dimension, composed mostly of angular A=
o1 G chert, wet. I P 1=}
O T - - - et §
Is"g‘ GW (47.5-48') Sand, fine to coarse-grained, very oS =
APy light gray and mottied with dark -
6:-6| W | | vellowish-orange, and gravel, up to 15" in § 1=f
"0 longest dimension, composed mostly of angular S E
10 I5: 7 to rounded quartz and chert, wet. ous | = =t
Q =i
e (48-48") Sand, fine to medium-grained, with a [l
50— 6 q rare quartz gravel. Yellowish~gray in color ° E g
kol 24| | mottled with dark yeliowish-orange material, = 1=l 8
1 " | |signtly micaceous, wet. e =f S
) = S
10 {130 1.8 ° O (48-51.5") Sand (fine to coarse-grained) and 1=k e
o-{ C gravel (mostly quartz and chert); dark op 4=k
?,: q yellowish-orange in color mottied with E
5. )o yellowish~gray material; micaceous; wet. o bl §
6: QS| (515-53.5) Sand, fine to very coarse-grained, 8 =
5:fo| G| and gravel (quartz and chert) is up to 75" in B [
\ 16 {2 Q longest dimension; yellowish~gray and wet. o -t
O > Fi=F
ra-aﬁ‘. 20
._~:~°-3 (53.5-56') Sand, fine to medium-grained, with g
o '.9 rare gravel. Yellowish— gray color, micacous, jﬂ
6':?',6 wet. I
..'.o ."
55— 08 i?.;‘éi?. SW
0.0
— 2075 X
Terminated soil boring at 56°.
60—
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EnSafe/Allen & Hoshall

Monitoring Well 059GO3UF

GAMMA RAY LOG

CANNG TYZPE Z P

COUNTS PER SECOND

TOP OF LOG =
GROUND SURFACE

Project: NSA_Memphis Location: Millington,TN.SWMU 50 (Old_Pesticide Shop)
Project No.: 0106-08420 Surfoce Elevotion: 263.51 feet msl
Storted ot 1337 on 3—-4-96 TOC Elevotion: 263.32 feet mel

Completed ot 1457 on 3—4-98

Drilling Method: Rrok 4 inner core borrel/8" OD easing

Depth to_Groundwater:14.63 feet Mecsured: 4/8/96
Gr I

Elovation:248.69 feet msl

Drilling Compony: Alllonce Environmental, inc.

Total Depth: 56 fest

DATE LOGGED: 05/22/96

NOTES

Geologist: D. Lodd, W. Parks Well Screen: 44 to 54 fest=
$(B| < g 3 .
B ; ; ; § § GEOLOGIC DESCRIPTION = | WELL DIAGRAM
z § w| 8 5 a i ° Aa i ,8
f 0—1) Asphalt, ond grovel . N'R
o] ] 7 N SN
O] GW N B
8 oy ————————— o 12929 N N —
2 | 100 mottied with fight ofive groy—oolored matetlat. N N
Contains orgonio ond lese lght ofive gray §§ f— l
materiol from 2° to 12°. §§ _é
N N
N N =
1 10 §§ {
N K —
N N L —
N N =
N N —
N S |
& 1.0 N N
Ny BN _—
Ny BN
NN
3198)22 Molst from 7* to 10" £ N N —
2 N G |
N -
i NX - —
N
s NN 3
1.0 v NRK =
o NN
N N
R
10 Very molst from 10° to 12" N R — I
4 =
1.2 §§ - I
N
SEN —
251.5| NN — I
No description ovolloble; coliected Shelby tube N N S
sample from 12° to 15% N N E-
+fes N
N N
N N -
N N
N N
N N
. . 2eas - S5 s -
RCRA FACILITY SWMU 59 LOGGED BY:
) INVESTIGATION OLD PESTICIDE SHOP GEOLOGICAL LOGGING
MILLINGTON, TENNESSEE

OWG DATE: 12/10/96 Jowe Nms:fgs




GAMMA RAY LOG

CASNG TYPE: 7 PC

DWG DATE: 12/10/96 | OWG NAME: 94GLS93A

EnSafe/Allen & Hoshall Monitoring Well 059GO3UF COUNTS PER SECOND e e e
DATE LOGGED: 05/22/96
Project: NSA Memphis Location:Millington, TN.SWMU §59(0ld Pesticide Shop)
[ _Project No.t 0106-08420 Surfoce_Elevation: 263.51 feet msi NOTES
Started at 1337 on 3—-4—98 TOC Elevation: 263.32 feet mal
Completed ot 1457 on 3-4—-96 Depth_to Groundwater:14.63 fest Measured:  4/8/96
Drilling Method: Rotesonio—4" tnner core bormel/8° OD oosing Groundwater Elevation: 248,69 feet ms|
Drflling Compony: Alllance Envir tal, Inc. Total Depth: 58 feet
Geologist: D. Lodd, W. Parks Well Screen: 44 to 54 feet
é e E ° ] < 8
E § §§ GEOLOGIC DESCRIPTION = WELL DIAGRAM Hll HH IHI
HEEHE k|
(15—16°) Sit, moderate yeliowlsh—brown in colof N R 18 i
mottied with light olive groy—colorsd materiol. § N
247 N N — ——
i %nmmomwmm.mm”? NN :>
-] moderate Mwhh—btwn-oolo N AN
' material from 16° to eround 20°, § § | T —
N N [ =il
N S —
N N o
N o -
N L
N g
N N B
2] R -
s ] &2 N N
E NN
N N | .
N N e
% S —
a8 & NN —_
- — PRI ErEPY 241.8] N N f—
(22-26") Sht, modercte y brown to dusid ? S N é
~ N N —
g NN =]
N N
W N B -
N
1 N N
i N N
§ § =]
N N S—
237.9 N N . | =]
(26-31°) SM. moderate yellowlsh—brown to dork| N N =] |
yeollowish—orange In color mottied with dark N N
yellowleh—b lored materiol. N K B __gi
N N
N ~
— =
N K o
N N
N
N N -
N R
N N
N N
30 4 NN -3 |-
FCRA '-—(';AAC‘I"IL(;TNY SWMU 59 LOGGED BY:
g NSA MI EMPHIS OLD PESTICIDE SHOP GEOLOGICAL LOGGING
MILLINGTON, TENNESSEE SYSTEMS




GAMMA RAY LOG CASNG TPE: 7 PVC
EnSafe/Allen & Hoshall Monitoring Well 059G03UF COUNTS PER SECOND e Desce
DATE LOGGED: 05/23/96
Project: NSA Memphis Location: Millington, TN.SWMU §#59(0id Pesticide Shop)
Project No.: 0106-08420 Surfoce Elevotion: 263.51 feet msl NOTES
Storted at 1337 on 3-4-86 TOC_Elevation: 263.32_feet msl
Completed ot 1457 on 3—4-86 Depth to Groundwoter:14.63 feet Megsured: _4/8/96
Drilling Method: Ret £ loner_core barrel/€" OD oosing Groundwater Elevation:248.69 feet msi
Drilllnq Compony Alfiance_Environmental, Inc. Yotal Depth: 56 feet
D. Lodd, W. Parks Well Screen: “b“foot%
] ]

L — ) ITIT

:
'-.i
7

R

-30
ML
[ 1.4 2
* o (31-35) SWt. moderate ¥ h—brown In colod] 2329
’ mottied with very fine, very fight groy colored
sond. . Dark yel orange etaining ond
Iror - dules are p t near 35°.
1.4 ML
35+ 1.4 151 »
o (35-38.5") Sand, very fine—grolned, very light
groy In color mottied with dark yellowish—orunge

i p
24 Con dark yellowtst ge g
3 g'\mmwnur /T | ¢ é
24 (36.5-37") Sond (medium to very 42‘-5'5 -
ooorse—grained) and gravel, Moderate <L
21 o | | 2otovie—tbrow to dork y vge in :- I
gﬂm-ww i b %;——
2.6 . orcnge in oo [ 224. - —
SM mostly pale yellowish—~brown in oolor neor 39° g
40 Top of Fluviol Deposits estimated ot 39°. [/al.] -‘°L-
(30-40") Siity sond, medium to in

with scottered grovel. Moderate i
poRovtetronr & dork youtehorong

s | 100 Mo desiBon ovolobler ooected o Shety bl
somple from 40° to 43'.

4 . (‘3"‘“»5') Sand, fine to very coarse~grained, 2208
: % yolwhh-m and Mdu:*h 7% In +
o] SRA——1 of quartz and chert, wet. " tere
- 7T —T"|L
RCRA_FACILITY SWMU 59 LOGGED BY:
VS TicATION OLD PESTICIDE SHOP GEOLOGICAL LOGGING
MILLINGTON, TENNESSEE SYSTEMS

DWG DATE: 12/10/86 § owe NME.‘!HSB




GAMMA RAY LOG

CASING TWZE: 7 PVC

EnSafe/Allen & Hoshall Monitoring Well 059GO3UF COUNTS PER SECOND o 08 e
— ) DATE LOGGED: 05/23/96
Project: NSA_Memphi Location: Millington, TN.SWMU #58(0ld Pesticide Shop)
Project No.: 0106—-08420 Surfoce Elevation: 263.51 feet fash NOTES
Started at 1337 on 3-4—86 TOC Elevation: 263.32 feet msi
Completed ot 1457 on 3-4-96 Depth_to Groundwoter:14.63 feet M od: 4/8/96
Drilling Method: rok 4 _Inner core borrel/€ OD ocosing Groundwater Elevation:248.69 feet msl

Driliing Compony: Alllonce Environmentol, Inc.

Totol Depth: 56 feet

Geologiet: D. Lodd, W. Parks Well Screen: 44 to 54 feetz
g. o~
E gs é; 5 § § g GEOLOGIC DESCRIPTION et WELL DIAGRAM
Ez i w| B g s ,
3% S| (4047.5) Sand, course to ey
: ooares: moderate yetlowish— brown to o
1.2'-."( dark yellowish—orange, and grovel, up to 2.5 in
h 5: c-——-—\d‘;‘!' wet. i V . 1218 .
&ﬂw (47.6—48") Sand, fine to coarse-—grained, very 215 | 2
fight groy ond mottied with dark 3 =R
326l sw yollowbh—m.ondgnvd.upbib‘ln 1 ¥
07 atly of AN
10k 'c 1o rounded quorts ond chert, wet. . - J[T21 g IE
o (48—-49) Sond, fine to medium—groined, with § F =
804 5:1 rore quartz gravel. Yellowish—gray in oolor ."5
Ne EW mottied with dark yellowish—orange materiol, 5 =8
14 slightly micaceous, wet. s [H
10| 130 16§58 (49—61.5") Sand (fine to coarse—grained) ond
’} gravel (moetly quortz and chert); dork 212
TEd [\ fotomhoranae o clor mokied it /1 N
'oc&ﬂw (51.5—-83.5") Sond, fine to very coorse—groined, 3
15'3% mm(mma.n)hupbn'm
g 2 ¥ gray and wet. 2 "
s, (53.5-56) Sond, fine to medim—groined, with | 2
jo: -6 rore gravel. Yellowlsh— gray oolor, micocous, féj i
sod |
55-l l o8 b:::.' swW
6.
1 B
Terminated sofl boring ot 66", 207 T
60
RCRA_FACILITY SWMU 59 LOGGED BY:
S oaTion OLD PESTICIDE SHOP GEOLOGICAL LOGGING
MILLINGTON, TENNESSEE SYSTEMS
DWG DATE: 12/10/96 ] DWG NAME: 94GL593C







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.: 0059S03UF15

Soil Description: Brown & Gray Clayey Silt
Test Media: City of Memphis Water

Wet Density (Lbs/ft?) 139.4

Dry Density (Lbs/ft3) 107.6

Moisture (% Dry wt) 29.5

Porosity (n) .36

Degree of Saturation (%) .99

. Specific Gravity (ASTM D-854) 2.66
Permeability

Temperature Correction, R, = 1.008

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

139.9
107.7
29.9
.34
1.0

Coefficient of Permeability, K,y = 5.7 X 10" cm/sec

Tested in accordance with ASTM D-5084-90.

é 0

David D. McCray

6756 BuckiLes Cove MempPris, TN 38133 201-385-1199

Lab No. P-96-017 Reviewed By: @ @Q @/

FAX Q01-386-6614



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

. 6 4 3 214 14 4+ 4 3 4 6 810 1416 20 30 40 % 70 100 140 200 .

T ML *l LN LR IR I L L L T BB '!L v
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J AN !

| 2
é 6o} A\ 0 §
[
& e
g Soj— —Jso g
] 5

160
£ g

8 A .

AN
20} 180
\\
10 \m
% 100 % ) 5 o1 008 T 3001
GRAIN SIZE IN MILUMETERS
U COARSE m‘[n NE comst | weDUN WT = ST OR CLAY
. Sarvie No._| __Oev or Dupth Costhcaton et EnSafe/ASH # 010609000
059 SO3UFIS _
Ao
o,
GRADATION CURVES owe 03/22/96

TRISTATE TESTING SFRVICFR INC



GEOLOGICAL

LOGGING

[959693UF

o

SYSTEMS

COMPANY ENSAFE, ALLEN & HOSHALL OTHER SFERUICES:
WELL : @59G@3UF 9511 _1
LOCATION/FIELD : NAS MEMPHIS RUN ONE
COUNTY SHELBY OPEN I
STATE TENNESSEE
SECTION TOMNSHIF RANGE
DATE ¥5/22/96 PERMANENT DATUM GL ELEVAT I ONS
DEPTH DRILLER Su ELEV. PERM. DATUM: KB . :
LOG BOTTOM 52.88 LOG MEASURED FROM: GL DF S .
LOC 1OP -2.5@ DRL MEASURED FROM: GL GL : 263.5
CASING DRILLER 59 LOGGING UNIT as
CASING TYPE . PUC F1ELDP OFFICE BLUEF I ELD
CASTHG THICKNESS: .25 RECORDED BY J T GILBERT
BIT SIZE . 8 BOREHOLE FLUID MATER FILE ORIGIN
MAGHETIC DECL. : - RM TYPE 9511¢C :
MATRIX DENSITY : 2.69 . KM 1EMPERATURE LOG 8
FLUID DENSITY 3.5 MATRIY DELTA T PLOT 951 BL :
HEUTRON MATRI X SANDETONE FILUID DPELTA T THRESH: 980
REMARKS :
FLECTRIC LOG| INTERPRETATION 1S EMPIRICAL IN NATHRE. EXTREME HOLE COHP
MILL MAKE COMPLETELY ACCHRATE INTERPRETATIONS DIFFICULT.

ALL SERUICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS
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6756 BUCK}_E‘S Cove MempPHis, TN 38133 201-385-1199

Measurement of Hydraulic Conductivity

Client: EnSafe/Allen & Hoshall

Date of Report: 03/22/96

Client’s Project No.: 0106090000

Sample

I.D.: 059503UF43

Soil Description: Brown Sandy Gravel

Test Media: City of Memphis Water

Tested

Lab No.

Wet Density (Lbs/ft’) 136.7
Dry Density (Lbs/ft3) 115.7
Moisture (% Dry Wt) 18.2
Porosity (n) .30
Degree of Saturation (%) .97

Specific Gravity (ASTM D-854) 2.65

Permeability

Temperature Correction, R, = 1.043

K, = 1.4 X 10" cm/sec
= 2,7 X 10" cm/sec
= 4.3 X 107 cm/sec

K, =1.5X 10 cm/sec

Project No.: E-3-157

148.7
130.0
14.4
22
1.0

Coefficient of Permeability, Ky = 2.6 X 10 cm/sec

in accordance with ASTM D-5084-90.

P-96-018 Reviewed By:

FAX 901-386-6614



U. S. STANDARD SIEVE OPENING IN INCHES U. S. STANDARD SIEVE NUMBERS HYDROMETER
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e
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ol N A 100
500 1 % 10 5 a1 008 001 001
GRAIN SIZE IN MRUMETERS
cosmes I —T ] — ST OR CLAY
Semple No. | Elev or Depth Clessification Ntwx| L a8 [
30-33" 18 T ——] e EnSafe/ASH # 010609000
059S03UFY3
Ares
| Boring M.
GRADATION CURVES o 03/22/96

TRI-STATE TESTING SERVIQ. INC.



NAVY CLEAN CHAIN OF CUSTODY RECORD
ENSAFE/ALLEN & HOSHALL

(901> 303-911% l

OF

T

CUENT ; {\SQ ‘F‘e . PROJECT MANAGER A_Lhm&___ ANALYSIS REQUIRED
sooress 5124 Summmor TAgge Dr.  veeprone vo._ G011 30137902 p

éﬁ' @
prosect name/numeer (U0l OF000D e ro. [ (4(“
MEDIA STATUS: (A, B, OR C) SAMPLERS: (SIGNATURE) <9$ A} REMARKS
& S e,
FIELD SAMPLE TVPE/SIZE PRESERVATION 1 /..
SAMPLE NUMBER DATE TME " TvpE OF CONTANER  [TEwr T cremical V< AZC (AN %)
59sMwozIs NeBC WD Lo 13710 Shelbald - | ~ Y I I [xix e Y
0 Mwisﬂmam = = eyl [ xl ) K
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SHIPMENT NO. ransport i o DsiTs::EsDED( O &om&u;u. FEE) -
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SWMU 65

SOIL BORING/MONITORING WELL LOGS
AND
GEOTECHNICAL LABORATORY RESULTS






EnSafe/Allen & Hoshall

Monitoring Well 065GOSUA

Project. NGA Memphis

Location: Miington, TN SWMU #85 (Training Mock-Lp Site)

Project No. O006-08420

Surface Elevation 264.10 feet ms/

Started at £30 on 2-177-96

TOC Elevation: 26804 feet ms/

Completed at 320 on 2-17-86 Depth to Groundwater: 3.99 feet Measwed: 4/8/96
Driing Method: Rotasonic — 4" inner core barrel/6” 00 casng Groundwater Elevation: 26205 feet ms/
Orling Company. Alance Environmental Inc. Total Depth: 2025 feet
Geologist: 4 Kingsbury ) Wel Screen: 10 to 20 feet
2 5 g g E
=l 8yl | § GEOLOGIC DESCRIPTION € | WELL DIAGRAM
Bz :g gg § = | 8 § 5 i ull
* 86 ' (0-20") Upper Alluvium (see descriptions 2 i
beiow). 2 5
J CL | ctay, brownish—gray in color, hard and dry. o 8
B6 © °
J < t
5- 1 |100] 86 g5ar | ¥ <
| Silt. From §° to 8', is very light brown in color £ s
and moist. 0
BG S
From 8' to 18', silt is yeliowish-brown to i 3
1 BG yellowish—gray in color, with specks of organic 3
10 material and some orangish—colored staining. —*— 3
BG 3
g :
86 ML ¢ 4
- hid Lo
4 8
15— 2 |70 ]| BG a gl ~
- O e
J |
B6 5 0
At 18", color changes to greenish-gray/oive S 2
1 BG gray. Very moist to wet with some snail shells H
20 \ Present. sl -_-Lj
Terminated soii boring at 20",
]
25—
304
35+
L
]
40+

Page 1 of |



EnSafe/Allen & Hoshall

Monitoring Well 065GOBUA

Project: NSA Memphis

Location: Miington, TN. SWMU #65 (Traning Mock-Up Site)

Project No: 0I06-08420

Surface Elevation: 264.25 feet ms/

Started at 0230 on 2-17-86

TOC Elevation: 266.28 feet ms/

Completed at 1045 on 2-17-96 Depth to Groundwater: 4.80 feet Measured: 4/5/96
Driling Method: Rotasanic - 4" inner core barrel/6™ 0D casng Grounawater Elevation: 26138 feet ms/
Driing Comparny: Aiance Enwanmental Inc. Total Depthc 2025 feet
Geologist: J Kingsbury Wel Screen: 10 to 20 feet
g 13 1¢ g !
E gyl 3 GEOLOGIC DESCRIPTION £ | WELL DIAGRAM
B2 1E5/35 § : :
g & |3 w| B 3 ?
(0-20°) Upper Aliuvium (see descriptions X T
: 1 ML 2 b
. below). r o
'2&2 ] '. ®
-\ Silt. Light brown to yellowish-brown in color. [ o b 8
L
1 CL Clay. Brownish~gray to light brown in color. z :: %
5 Hard. b £
] 7 2682 | § b 3
2 Silt. Yellowish-gray to yeliowish~brown in color. A
Rare organics with iron~stained haloes around e L9
them from ' to 12°, &
1
10 ML -f
From 12' to 14', increase in orange-colored iron § °
3 staining and mottling. Silt is yellowish-brown to 5 o
. \ With some gray, and moist. 02 | S é
15+ No description available; collected Shelby tube :_ 3 e
1 \ $ample from 14’ to 18' in B5MWOBDA. 82| 3 St
” N
Silt, yeliowish=brown with some gray, with 3 E
ML orange-colored iron staining and mottling, moist e &
. to wet. | g fF
204 2442
] Terminated soil boring at 20°. Note: No samples
were coliected for Bthologic description. These
descriptions were transferred from the log of
1 adjacent monitoring well 65MWOBDA.
25+
30-
35
40

Page 1 of |



EnSafe/Allen & Hoshall

Monitoring Well 065G0O6DA

Project: NSA Memphis

Location: Miington, TN SWMU #65 (Training Mock-Lp Site)

Project No: 0106-08420

Surface Elevation: 264.18 feet ms!

Started at 085 on 2-17-96

TOC Elevation: 2662 feet ms/

Completed at 0930 on 2-17-86 Depth to Groundwater: 862 feet Measured 4/8/96
Driing Method: Rotasonic — 4" inner core barrel/6” 00 casing _ Groundwater Elevation: 25650 feet ms!
Driing Company: Aliance Envronmentay Inc. Total Depth: 48 feet
Geologist: J Kingsbury Wel Screen: 32 to 42 feet
g é g g E
. E 8yl|E § § 3 GEOLOGIC DESCRIPTION E | WELL DIAGRAM
. (0-20") Upper Aliuvium (see descriptions N
' 86 ML | peiow). N
26822 %
J 1t 125|886 .\ Silt. Light brown to yeliowish-brown in color. /— §
1 CL Clay. Brownish—-gray to light brown in color. %
. Hard. N
5 BG §
’ 2582 N
86 Siit. Yeliowish-gray to yellowish-brown in color, %
Rare organics with iron-stained haloes around %
them from 6' to 12', N
; BG N
N
10- 2 | 120 ML Q
. 86 \
1 From 12' to 14", increase in orange-colored iron g § 3
1 B6 staining and mottiing. Silt is yellowish~brown to & % &
\ "ith some gray, and moist. 42502 o %
15+ 3 | 100 No description available; coliected Shelby tube p §
\ sampie from 14’ to 16", 2| S §
£
86 Silt, yellowish-brown with some gray, with g N
orange-colored iron staining and mottling, moist g Q
: 86 to wet. 5 §
20+ From 20’ to 34°, clayey silt, olive gray to %
1 4 | 80| BG brownish—-gray, with some snail sheils, moist. §
\
86 %
' \
25~ 86 ML N J_;..
8
T 86 %
X With ienses of sand from 28’ to 34", -]
30_' B6 Top of Deeper Alluvium deposits estimated at |
28",
1 B6
s | & 1+ [k
1 86 § [
- o oz | & OFE B
_ .0 ] Sand, dusky yellow to olive gray, with gravel up * 1=t »
35 BG [. 9 . o - o
] C- 0 to 1" in iongest dimension. Percentage of grave! S A=} 1
56| SW | increases with depth to 38" a  bE )
BG o k] =)
Q.- O 22682 s 1=f
6 | 100 No description available; coliected Sheiby tube g =t
40 sample from 38' to 40'. L224.2 . i =
SH
Ll
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EnSafe/Allen & Hoshall

Monitoring Well 065GO6DA

Locatior: Miington, TN SWMU #65 (Training Mock-Lp Site)

Project No: 0106-08420

Surface Elevation: 264.18 feet ms!

®

Sterted at 085 an 2~17-86

T0C Elevation: 2682 feet ms/

Completed at 0830 on 2-/7-96

Depth to Groundwater: 862 feet

Meassured 4/8/96

|_Oriing Methoct Rotasanic ~ 4" inney core barrel/6” 0D casing

Grounawater Elevation: 2568.50 feet ms/

Driing Compeny:_Aliance Environmental, Inc.

Total Depth: 46 feet

Geologist: o Kin Wel Screen: 32 to 42 feet
8 ¥
: § AE g 3 § g GEOLOGIC DESCRIPTION € | whLomeram
ST 2049 2
) 86 ;5.': G ga_ Sand and gravel, | ©
. . g
7 |51 B8 Cockfield Formation; Brown stiff clay with 22 %
' oL | fine-orained sand interbeds. j
45- BG _L ‘
282

554
60
85+

70

80

Terminated soil boring at 46'.

o

¢
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EnSafe/Allen & Hoshall

Monitoring Well 065GO7UA

Project: NSA Memphis

Location: Mington TN. SWMU #85 (Training Mock~Lp Site)

Project No: 0106-08420

Surface Elevation: 26285 feet ms/

Started at 700 on 2-17-96

TOC Elevation: 264.86 feet ms/

Completed at on 2-17-96 Depth to Groundwater: 4.0 feet Measured: 4/8/96
Driing Methodt_Rotasonic ~ 4" imer core barrel/6" 0D casng Groundwater Elevation: 26073 feet ms/
Oriing Company. Alance Environmental Inc. Total Depth: 20.25 feet
Geologist: L Kingsbury Wel Screen: 10 to 20 feet
g g g ;
B g § B § 3 GEOLOGIC DESCRIPTION € |  weL DlaGRaM
A HHHEUE g |
] BG ML {0-20') Upper Aliuvium (see descriptions 2 : ; T
] below). " e oo Lo 2
] 86 Fill material is present from 0' to 2. Silt with o ¢ . &
] some gravel, brown in color. z b : %
»
5 t {100} B6 Clay, brown in color, hard and dry. = P f -g-
- c g pIb 2
- 86 o kP
- 3 .
{ B8G 2530 & AL
10 Siit, yellowish—-gray to yeliowish-brown in color, i
] BG moist. A 1=
] Some mottling with dark yellowish-orange g -
; BG stained material from 10° to 20°. ® 3
. s JEH| ®
(&)
|5J+ 2 | 7086 ML Z g g
- O
2 o
- B6 =3
Siit exhibits a color change near 20' to olive S :5: F
1 B6 gray/greenish-gray. l =j
20 2428
1 Terminated soil boring at 20'.
4
25+
1
30
1
35—
4
40+
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GEOLOGICAL

LOGGING

B65GB6DA

SYSTEMS

COMPANY
WELL
LOCATIOH/FIELD
COUNTY

STATE :
SECTION :

PATE

DEFTH DRILLER
LOG DOTTOM
LOG TOP

CASING DRILLER
CRSINC TYPE :
CASIHNG THICHEMESS:

BIT SIZE
MAOGNETIC DECL.
MATRIX PINSITY
FEUTD DENSITY
NEUTROM MATRIX
REHARKS

ENSAFE, ALLEN & HOSHALL OTHEK SERUICES:
B656GR6DhA 9511 ~
NAS MEMPHIS RUN TWO
SHELBY OPEN
TEMMESSEE
TOWNSHI P RANGE
85723796 PERMANENT DPATUM GL ELEUAT I OHS
a2 ELEV. PERM. DATUM: KB :
39.88 LOG MEASURED FROM: GL DF ¢ - .
~3.28 DRL MEASURED FROM: GL (6% & Y 264.2
42 LOGGING HUNIT 85
PUC FIELD OFFICE BLUEFIELD
A RECORDEY BY J T GILBERT
8 BOREHOLE FLUID M. TER FILE ORIGIN
= RM ; TYPE 9511C
2.65 RM TEMPERATURE LOG 2
1.2 MATRIX DELTA T PLOT 9518C
SANDSTOME FLUID DELTA T THREEH: 9RGQ

FLECTRIC LOG INTERPHETATION IS EM?IHICRL IMN NATURE., EXTREME HOLE COHD
HILL MAKE COMPLETELY ACCURATE INTERFRETATIONS DIFFICULT.
ALL SERVICES FROVIDED SUBJECT TO STANDARD TERMS aHD CONDITIONE

TN R

AP-L TR Mol
joll R {
LI LRSI, e R T -
p A= i
L OHh
1l HEHH
-0 E===========mﬂwﬂ.ﬁw.wwjﬁ. rmm e o sms
: . . E
Y
————— o - —_——— 40
4 (k3 120
LA ARG
N I L N [ |
ich
Oescuehba 05723 796 976
AP-LONE
G HHRO N ]
g L I Ly | PERS e CROTRRE R T | N, LR N ol T
40 hEG F 10 0 . Hn-H 6
CARCHAT COND
g £es 6 0 bl HHG 0
o “mﬁjEzi.
Al
.’,'#gy._.“ 10 ——
: "E§;:::=- o
q::j 20
=
FA..; 4 deeviss.n muwr q_—-—.-:.‘__;’_
f :
:égz.li A | o i
CPs 60 bl oA ]
GRHCHATY (oKD :
8 DEG F ____foq] RS CNE S i N LS i
__________ e RES
£0 M0 f
AP-COND
N6SL0&ELAE 05723736 1025




Brgy = ©

Environmental & Safety Designs, Inc.

Monitoring Well B6-02—-UF
OB UF . .

Project: NAS Memphis

Locatiorr Miington, TN  Background Site #2

Started at 0745 on -17-95 TOC Elevatiore _feet ms/
Completed at 0845 on +-17-95 Depth to Groundwater: _feet Measured

Orling Method: Rotasankc

Groaundwater Elevatione  feet ms/

Oriing Company: North Star Driing

Total Depthc 460 feet

Geologist: Jack Carmichael and Wiiam

Wel Screerc 36 to 46 feet

50

65+

60

70+

75

80~

i g é g. g ¥ 2 3 N GEOLOGIC DESCRIPTION }‘; WELL DIAGRAM
E'E :lg gg g | B § § E
V.9 [
| )s | :
9 9 6P FEH 2
] _ L Same as above but dark yeliowish orange. l o= g
45- D¢ | | -]
T8 Log information taken form the boring for the -L

lower fluvial well B6-2.
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£ ®
775 | Monitoring Well BG—64—S5-
Environmental & Safety Designs, Inc. ORGG@U S
Project NAS Memphs ' Tocatiore Memphs, TN .
Project No: NOOB4 Surface Blevatiore _feet sl
Started at 000 on F-#-85 TOC Elevatior:_feet ms/
. Completed at M5 on -85 Depth to Groundwater. feet Measured
Oriing Company: Narth Star Oriing ' Total Deptix 200 feet
Geologist: Jock Carmichael Wel Screenc 0 to 20 feet
p _ 7
Eg é Egggg GEOLOGIC DESCRIPTION E | WELL DIAGRAM
SE §§§§ = | B ﬁ . s ¥ !
u R
‘N
WRE
{ |00} BG Silty clay, pale olive with reddish brown mottiing, % Q %
5 : stiff. N N -Lg
10 , ML | Ciayey sit, yetow gray to yesiow brown, mottied -+
1 with reddish brown.
2 |00} 86 Clayey silt, yellow gray to yellow brown mottied £
yellowish orange, lasinated, low plasticity. § ‘
) Q &
5 & P
) -
g l
S
4 o
20 3 |wo]e6 -L
‘ Log information taken from the boring for the
‘ fower fiavial well- bg-4.
25-
30-
4
35-
40-
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Monitoring Well B6-04-UF

OBGGEQHU~ |
Tocationr_Mington TN Background Site #4

Surface Elevationt  feet ms/
TOC Elevation:  feet ms/

Depth to Groundwater: feet

Graundwater Elevatiorr  feet ms/

Total Depth: 500 reet

e Rl (LU L LA LLL I Y
[ l

no8 v__ |R3s ayuoiuay ~ |._
777 2 7 7 L 7 A i A ]
LA e i iz

B 77 7 A A 2 A A 7 AN

Wel Screert 40 to 50 feet

Environmental & Safety Designs, Inc.

Project: NAS Mamphis
Project No: NDOS4

Started at 000 on -6-85

Completed at 75 on 1-6-85

Driing Methott Rotasanic

Oriing Company. North Star Driing

Geologist_Jack Camichael

ﬂ A A e i L e S A SIS 7T S S AISS AT SA TS LS
__n Bujsea |33)s ..c pue JAd OF .._um c— e w__
Su-3) A3
= 3 b ] K]
e € 83 s § c &
Z § £ §9 z H : > g
8 s % g i 3 2
a 5 bw @ 5 5
ucu. w x x m ° ® P
K %5
3 ¢ 88 z £ 8 iz
s e 2% g = 2 38
= © 2 > > ©
Q 3 Z &¢ 2 5 o T2
3 v 5, 5§ g 5 %=
P £ € x-. . . § = N e
. m.wu m-. > d g w
© o @ c It -
E .m ] V.M & 52 &3S > W.W
] a o8 =8 mm V...W »* =5
) 48 S g 3 3 L -
il »0 »% o c 82y Q %8
m ) g = WW ES cm 3] Qm
- = £ - -l - -
2 5% 3% 8¢ 5% 55 - 5 wnﬂ
SSVD 0S g &
90 ALHIVHI 2
w9 0 8 8 8 2 2
AHBNCO4 X 8 8 8 8 8
'ON VS - o~ ™ - w
FUWVS
IVIALATVNY
VS
J1900HLN
T T T T T T
1334M e @ Y & 8 8 =4
HL30
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Monitoring Well B6—04—-UF

Environmental & Safety Designs, Inc. CREUUE
Project: NAS Menmphis Location: Milngton, TN  Background Site #4 ’
Started at 000 an +-6-95 TOC Elevatior: _feet ms/

Completed at 15 on -16-85 Depth to Groundwater: feet Measurect

Groundwater Elevatiorc  feet ms/

Total Deptc 500 feet

Wel Screerr 40 to 50 feet

DEPTH

GEOLOGIC DESCRIPTION

|
:

45~

T {100

Gravel, sandy, fine to very coarse sand, traces
of silt, wet, yeliow gray.

E NANNRREENNNENNNENNNNANYRN]
PRSPPI A LI

le— 0.01 siot, PvC screen —!

50

55

60+

75

80+

Log information taken from the boring for the
lower fluvial well bg-4.

‘ le—— 10/20 sana

®
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Monitoring Well B6—82<CF

OGO LF

Locatiorr Miington, TN  Background Site #2

Surtace Elevatiore  feet ms/
TOC Elevatiore _feet ms/

Depth to Groundwater: feet

Groundwater Elevatiorc  feet ms/
Total Depthx 87.0 feet

08

V7777772777222 2

LA oA A A o S A 0 0 9 o Y A o AT 0 TV A A A Y A A 00 4 A A A Y S A A S S A 1A A S A0 TS S 5777777

B 7 A A A L L L i

L L L L L L L Ll LT L AL L Pl

Ouised 1331s .8 pue JAd OF 43S ‘0l .2

iz

P .

wel Screert 67 to 77 feet

GEOLOGIC DESCRIPTION

Fil and roots.

Silt, clayey, yellow brown to gray brown, moist,

soft.

yeliow orange, laminated with orange to brown

Silt, clayey, yellow gray to olive gray, stained
thin striations.

Siit, clayey, light olive gray to yellow gray with

iron staining, trace gravel.

Silt, clayey, light olive gray, jess iron staining.

Sand, silty, trace clay, some gravel, yellow brown

to gray brown.

Sand, medium to coarse with gravel, orange

brown to yeliow.

Sand, fine, with trace gravel, grayish pink to
grayish orange, some yeliow orange mottling.

g

| e |

7

=

(=)

77

4]

o m SSVO oS g &

> LRI TR\ R SR

QL m , v..,o..nVn.,o..nV..,o.nV..,o..nVra

B 3 £ gl o o 8 8 8 8 8 8

(3.

2 M % m LRI 0 2 2 o 8 g

.wn” m mm mm ONIWWS - ~ - - o ©

S w M L WILLATNY

=AML gl Faws

< |8l5|8 O19070HLDY

wl 1sle b m.m T T T - T T T

E|&|m 1334M1 © e @ ] & 3 8 S

Hld0
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@ .
% ' Monitoring Well BG-02-LF
Environmental & Safety Designs, Inc. DBcGp2 LF
Project: NAS Memphis Locatiorr Milngton, TN Background Site #2 ‘
Started at 0745 on +-17-85 TOC Blevatior _feet ms/
Campleted at 0845 an 1-17-85 Depth to Groundwater: feet Measured
Driing Method: Rotasanic Groundwater Elevation feet ms/
Oriing Company: North Star Drilng Total Depthc 87.0 feet
Geologist: Jack Camichael and Wliam Parks Wel Screenc 67 to 77 feet : N

X RECOVERY
LOG

*HUHEE

LITHOLOGIC
SAMPLE

i

GEOLOGIC DESCRIPTION WELL DIAGRAM

ELEV. {ft-ms)

3 g
V< N N
w o N N
% N
R . R
Dq< Same as above but dark yellowish orange. § §
45+ G N N
‘— 7 {90 |BG ’ 'q< Sand, gravelly, siity, dark yellowish orange, wet. § §
N N
- s g NN
. - \
50 .9 : § \
‘ Lo, > NN 3
. N N N 3
V-3 « NN @
e ) N N
: 2 NN
L 5 NN
i D e NNX
-9 2 NN
551 o g NN
P z NN
8 | 100 BG Y -* Sand, very fine to fine, siity, traces of clay, ®» % ‘\\\
. .0_< yeliowish gray to grayish orange. g % %
] . : N N
~ NN |z
NE
‘ NN | £
NN |
j
65~
o | 105 e
4 8 °
70- § &
]
”
] S
754 ©
o | o0 4
Sand, fine, clayey and silty, moderate gray to
brownish gray, iaminated, soft to stiff. =
[
80 -




@ .
‘a.ﬁﬁti Monitoring Well B6=02=LE
Environmental & Safety Designs, Inc. QB
Project: NAS Memphss Locatiore Miington, TN Background Site #2
Project No: NOOS< Surtace Elevatiorc  feet ms/ i
Started at 0745 on +17-85 TOC Blevatiorr  feet ms/
Completed at 0845 on i7-95 Depth to Groundwater: feet Measurec
D’thethoc Rotasornic Grounawater Elevatiorc  feet ms/
Driing Company: MxthSlaD!g Tota Deptix 87.0 feet
Geologist: Jack Carmichasl and Wiliam Parks Wel Screery 67 to 77 feet
813 |2|&|x|8 | 2
EE B Eu g § g 3 GEOLOGIC DESCRIPTION £ | WELL DIAGRAM
EE %g gg 7] E E g 5
) sC
85—
1 1100 BG
End of boring at 87".
00—
05
100
4
105~
110
115~
120~
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Y anrs Monitoring Well BE=04=1E
Environmental & Safety Designs, Inc. PR LF
Project: NAS Memphis Locatiore Miington, TN.  Background Site #4
Project No: NOOS4 Surface Blevation: feet ms/
Started at D00 an F4-95 TOC Blevatiorr _feet ms/
Completed at 15 on 195 Depth to Grounawater: feet Measuect
Oriing Methot Rotasanic Grounadwater Elevatiore  feet ms/
Driing Company: -North Star Driing Total Deptix 780 feet
Geologist: Jack Carmichael wel Screerc 60 to 70 feet
2 |3 |g 8 : E |
EE gg Cul § % GEOLOGIC DESCRIPTION £ WELL DIAGRAM
=
@E 96 g% g ® g 3 E
V.S N N
] £ N R
6 {10886 D 9 Gravel, sandy, fine to very coarse sand, traces N N
B 6 of silt, wet, yellow gray. % %
< N N
7 2 NK
- . - N N
45 R~ 2 N N
7 |10 86 P ) s § §
. S 2 § § -
). : NN :
. <7 @ NN 5
. S Z NNK
D E NNB
50- 9 N N
) 2 NN
. g2 z NN
L N N
}, 9 ¢ NN T
T s NN |®
- D s NN 2
55+ Y -9 2 NS S
4 <74 P & NN €
8 |60 |B6 N - Same as above with color changing to dark 8% '!tj’
L O v yellowish orange to moderate yeliowish brown. Z
eo-‘ L
D3 :
'\)% 8 2
. A o -
85- L z &
o | 85|86 Dc ' e
. - ”»
. c o
| '] 4
70 P Sand with clay, sand is yellow gray stained
yellowish orange, clay light brownish gray, moist
to wet. / °
SC Sand, very fine, clay, medium dark gray, olive ‘7-;
1 biack laminations. <
H
10 | 00| B6
} End of boring at 76
80_
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EnSafe/Allen & Hoshall Monitoring Well OBGG1IUA
Project: NSA Memphis Location: Miingtan, TN Background Location #1f
Project No: 0106-08420 Surface Elevation: 26181 feet ms! .
Started at 0800 on 3-18-96 TOC Elevation: 26384 feet msl
Completed at 800 on 3-1B6-96 Depth to Groundwater: 6.42 feet Measwred: 4/8/96
D'hg Method: Rotasonic Groundwater Elevation: 247.42 feet ms!
Oriing Company: Aliance Environmental, Inc. Total Depth: 760 feet
Geologist: J Kingsbury Wel Screen: 38 to 48 feet
8 g - § ?
g & E 5 GEOLOGIC DESCRIPTION E | WELL DIAGRAM
HiEHHBE it A
@ Z |3 O = E

Gravel and silt (fill)

2B |soncass

ANALYTICAL
SAMPLE
I\U<
"_o:"_.

Brown silt with some dark yeliowish—orange
1 1100} BG staining and organic flecks

Silt, yellowish brown mottied with yellowish gray,
moist

10— Silt, olive gray to greenish—gray, wet

151

ML Silt, brownish-gray to greenish~gray, wet

2" 1D, Sch. 40 PVC Casing

Large wood fragment

20

With sand streaks between 22' and 26, wet

25+
3 |105] BG

. Ll -

7772707 2 A7 7 27 a7 77 72 e e a Z F 7 A 7 AT 77 7 d e F 777 7 e P r 7 7 R 7 d s f T L P 2
grout

/777 /77 7 2 F LA A LU T T T T T T L T A 2 T 7 r 7 Y Y e g A T 7 7 T L T L
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EnSafe/Allen & Hoshall

Monitoring Well OBGG1IUA

Project: NSA Memphis - Location: Miington, TN  Background Location #1/
Project No: 006-08420 Surface Elevation: 26181 feet ms!
Started at 0800 on 3-18-96 TOC Elevation: 26384 feet ms/
Completed at 1300 on 3-16-96 Depth to Groundwater: B.42 feet Measured: 4/8/96
Orling Method: Rotasanic Groundwater Elevation: 247.42 feet ms/
Driing Company: Allance Environmental Inc. Total Depth: 780 feet
Geologist: J Kingsbury Wel Screen: 38 to 48 feet
218 |e|E|l=|88 ;
= E g wiE g wlg _§ g g GEOLOGIC DESCRIPTION = WELL DIAGRAM
w W =
g = :1% gm g e E 3 E
With sand streaks between 30' and 36', wet I :: T
o
£ HH 3
o ]
e -
ML a L S
o L c
T M 2
35 5 2
? g
Silt and sand, olive-gray ._9 ] -+
0. 2048 | ©
1 Q Sand and gravel, reddish-brown to
o >O orangish-yellow
° b q
- Y%
40 R !
o >c 8 °©
012 Q 8
>c z il
o i (2
- ors | 2 g
?{63 Sand, coarse—grained, with some gravel, g 8 N
45+ 9:' 6 ° grayish-yellow to dusky yeliow o §
4 [100] 86 [6 9 3
- (4
6.6 z
. .'.o ‘.' A
0.0
.0 | SW
0. -0
. ".o ..'
0.0
501 6':? ) -+
P
0.0
. ".o ."
200.8
Gravel with some sand and clay in the matrix,
grayish-yellow to 54" turning to reddish-brown
at 56", g
a
[]
55+ =
L
2058 S
Sand and gravel, reddish-brown to o
yellowish-orange
202.8
60 Gravel lense between 59' and 61’
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EnSafe/Allen & Hoshall Monitoring Well OBGGIUA
Project: NSA Memphis Location: Milington, TN  Background Location #1f ‘I
Project No: 0106-08420 Surface Elevation: 2618/ feet ms/
Started at 0800 on 3-16-96 TOC Elevation: 26384 feet msl
Completed at 1300 on 3-16-96 Depth to Groundwater: #£.42 feet Measured 4/8/96
Driing Method: Rotasanic Groundwater Elevation: 247.42 feet ms!
Driing Company: Allance Enviranmental, Inc. Total Depth: 760 feet
Geologist: J Kingsbury Wel Screen: 38 to 48 feet
213 e|B|l<|8| ¢ ;
= E g g e g § g ; GEOLOGIC DESCRIPTION = WELL DIAGRAM
g Z 0w g 7] § g 2 g E
5 Q0
5 | 100 | 86 hxA L 2008 2ete?
1 Q Predominantly sand with several layers of :.:.:.
_Q-' ’O iron-cemented gravel 1’ to 2" thick, maximum .:.:.:
6_'.' >C diameter of gravel is 2" Poseld
s:[0 Pesetd
85~ o ’<§ SH. KR
o:| q oW X
42 il o
N ] 8
-t 2.8 Pe®e’s <
'.:'_{.'// Cockfield Formation: sand, fine—-grained and [oroce o
70— % olive-gray, with some seams of brown clay and pooge] .
6 |10l es s % organic material Potels
.':.":' % .:.:.:
e ==
é CL :0:0:0
g e
-/ .....l
75 é Poterd
7 %8 n.o.o. JL
Soil boring terminated at 76'.
80
85
90~
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EnSafe/Allen & Hoshall

Monitoring Well OBGG12UF

Project: NSA Memphis

Location: Mington, TN  Background Location #12

Project No. 0106~08420

Surface Elevation: 268.90 feet ms/

Started at 475 on 2-18-96

TOC Elevation: 268.71 feet ms/

Compieted at 530 on 2~18-96

Depth to Groundwater: 209 feet Measwed: 4/8/96

Driing Method: Rotasonic

Groundwater Elevation: 259.62 feet ms/

Driling Company: Alance Environmental, Inc.

Total Depth: 66.0 feet

Wel Screen: 36 to 46 feet

Geologist: J[ Kingsbury
B
NEREI IR I
. gw E§ 4ls|E|2]|3 GEOLOGIC DESCRIPTION £ | WELL DIAGRAM
e % =
@E :lg gw g g g IR E’
gp | Asphatt, sand, and clay (fil) Ry % \\
%A SC : N N
N N
] 1 100 | BG 205.9 N N
/ cL Clay and silt, gray § §
-] & A
d 2629 N N
] Silt, yellowish-brown to yellowish-gray with % %
; organic specks and iron staining, moist % §
' N N
10— N N
- 2 |90 |86 ML § §
1 N N
N N
| N N
1 £ § % 3
[ °
15 & NN °
7 20| o NN
/ Clay with some silt, brownish-gray, stiff N §
/ cL g NN
; : N N
o] o 0| 5 NN
] Silt, light olive gray with some reddish-brown UD). § \
staining and mottiing = § %
| ~ NN
25 N N
ML ‘\\ N -
] 3 |75]|86 N N o
NERE
)]
N =
- NN S
7 Fi d, tan to yellowish~bi 2388 (1 b 3
] . ine sand, tan to yellowish-brown o :.
] : b P !
f e 2349 ] -+
35+ ?jb'.? gw | Sand. medium to coarse-grained, reddish-brown SR
0,: < \ o light brown 128 -}[— =
| .6': >c Sand and gravel, reddish-brown, majority of ] E
4 % gravel from 40' to 47", with gravel up to 2" s 1= °
404 .°~j%§ diameter L Ot | ®
L [S 3 —F o0
] 0. > 0 Pt (=)
-l S & o [z o
o P] GW s & Fi=fF )
0 2 o FEl -
' aN a = [ a
45— o O S Ll 2
: 4 |00 |86 | |G X1 & s
. 2219 v &
sc Cockfield Formation: sand, silt, and clay, light -:.:.: j
4 SM olive gray to light yellowish-brown, micaceous, :.:.: _J_
50 finely lignitic, with streaks of clay throughout 2
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EnSafe/Allen & Hoshall

Monitoring Well OBGG12UF

Project: NSA Memphis

Project No: 0106-08420

Location: Miington, TN. Background Location #12 ‘
Surface Elevation: 26890 feet ms!

Started at 1415 on 2-18-96

TOC Elevation: 268.7/ feet ms!

Completed at 1530 on 2-18-96

Depth to Groundwater: .09 feet

Measured: 4/8/96

Driing Method: Rotasonic

Groundwater Elevation: 259.62 feet ms/

Driing Company: Aliance Envwonmental Inc.

Total Depth: 66.0 feet

Wel Screen: 36 to 46 feet

Geologist: J Kingsbury
g 18 |¢ 2 ;
IE gm Ew g 3 GEOLOGIC DESCRIPTION = WELL DIAGRAM
[==4
=
E‘é 3% gg 2] g B 2
: g
5 SO0 a
9| sc Pe’e’s 2
> SM Pt z
80- 238 fosd 2
; s | 80 7 o
h Pated
65 Peee
2&9 | )
Soil boring terminated at 66.0'.
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75—
80_
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80
05
100
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TES']TNC- 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.: 010609000
Sample I.D.: 065S06DAl6
Soil Description: Gray & Brown Clayey Silt
Test Media: City of Memphis Water

Pre-Test
Wet Density (Lbs/tt’) 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 107 cm/sec

Coefficient of Permeability, K,, = 4.8 X lo*Acm/sec

Tested in accordance with ASTM D-5084-90.

Lab No. P-96-012 ‘Reviewed By:

vid D. HcCray

~ 6756 BuckLes Cove MemprHis, TN 38133 901-385-1199 FAX 901-386-6614



U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRADATION CURVES v 03/01/96

TRISTATE TESTING SERVS. INC.



TESTING SERVICES, inc.

6756 BuckiLes Cove MEempPrHIs, TN 38133 901-385-1199

Date of Report: 03/01/96

Lgb No.

Measurement of Hydraulic Conductivity
- Client: Ensafe/Allen & Hoshall

Client’s Project No.: 0106090000
Sample I.D.: 065506DA40

Test Media: City of Memphis Water

Wet Density (Lbs/ft"‘) 136.9
Dry Density (Lbs/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

= 1.9 X 10* cm/sec
= 2,0 X 10°¢ cm/sec
= 1.1 X 10" com/sec
K, = 1.8 X 10" cm/sec

Project No.: E-3-157

Soil Description: Gray gravelly Sand with trace of silt

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.

David D. McCray

P-96-013 Reviewed By: @QQ % bag—
-z

FAX 901-386-6614
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BACKGROUND WELLS

SOIL BORING/MONITORING WELL LOGS
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Environmental & Safety Designs, Inc.

Monitoring Well B6=02=UF

Project: NAS Mempfs

Locatione Milngton, TN WSEIZ

Started at 0745 on 7-985 TOC Elevatiore _ feet ms/
Completed at 0845 an 1-17-95 Oepth to Groundwater: feet Measuret
Oriling Methott Rotasanc Grandwater Elevatioc  feet ms/
Driing Company: North Star Drilng Total Deptit 460 feet
Geologst: Jack Carmichael and Miliam Parks wet Screery 36 to 46 feet
g 181¢ g f
2[5 S Ey g § § GEOLOGIC DESCRIPTION £ WELL DIAGRAM
w -
@z :lg g% ol o= E § E 7 ]
NI NI
1 Fill and roots. § § § §
B R
1 R NR
1]175)86 Silt, clayey, yeliow brown to gray brown, moist, § § § §
5— soft. N NEN N
X NN N
< Y MY N
Y MM Y
N NN N
10 Silt, clayey, yeliow gray to olive gray, stained § § :§ §
1 yeliow orange, laminated with orange to brown % % % %
2 | 50|86 thin striations. .g % % % %
q 2 N NR
W NR
1 T NN NN
- ML * N MR
: N
3 |8r5| BB > NN NN
| NN
NEY NI
] 2 Nl NR
J : Y AR
[=}
20 4 |75 |86 M § § § §
1 2 N NR
] g NI N
= NI  NIRN
~ NN NR
. SN NI
s |10 | 86 , N NR
Siit, clayey, light olive gray to yellow gray with N % % N
26 iron staining, trace gravel. “NN
I Siit, clayey, light olive gray, less iron staining. § §
* - NN | 2
- N N g
. ] N N P
304 .Y Sand, silty, trace clay, some gravel, yellow brown % % €
] . .O_< to gray brown. : % % ‘iFE
0','6 Sand, medium to coarse with gravel, orange B B .5
] <7< brown to yellow. g
* Vd . : il
35 T 1
J 6 | 108 86 0 ' Sand, fine, with trace gravel, grayish pink to + H: ”»
) O< grayish orange, some yeliow orange mottiing. = ‘
] | . =g
“ g 1 =g _J_
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¥ Chancp RBG- [og LDs

T

Environmental & Safet

@,
y Designs, Inc. OB6GO2 LS

Monitoring Well-B6—=02=S~

Project NAS Memphis

Locatiorr Miington, TN Background Site #2

Started at 0745 on -2-85 TOC Elevation: _feet ms/
. Completed at 0845 an +~12-85 Depth to Groundwates: feet Measured
Driing Methodt Rotasanic Groundwater Elevatiort  feet ms/
Driing Company: North Star Dnling Total Deptix 200 feet
Geologst: Jaock Carmichael and hilliam Parks Wel Screert 0 to 20 feet
©
e 5 g 8 ?: i
?—:E 8 e § GEOLOGIC DESCRIPTION ~ WELL DIAGRAM =
A EHUHBE T 0 s
= |3 i | " ©
] Fil and roots. ' BI H ;Fj
] : F
1 175186 Silt, clayey, yeilow brown to gray brown, moist,
5 soft. 1]
10~ ML | Sit, clayey, yeliow gray to olive gray, stained + §= -
T yeilow orange, laminated with orange to brown gug g
2 1s0l 86 thin striations. € gi=p (=]
] o -
15— s =%
3 |875] BG ‘g_;
1 =]
o
20 4 1 75 ] BG ; - _L
Log information taken form the boring for the
lower fluvial well BG-2.
25_
1
30+
4
35+
1
]
1
40-
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GEOLOGICAL
LOGGING
SYSTEMS

OBGG12UF |

COMPANY . ENSAFE, ALLEN & HOSHALL OTHER SERUICES:

HELL T OBGGI2UF 9511

LOCATION/FIFLD @ MAS MEMPHIS . RN ONE

COUNTY . SHELBY OPEN

STATE . 1 TEMMESSEE , s Ll

SECT 1 ON : TOMNSH1P . RANGE -

DPATE : @%5-21-96 FERMANENT DATUM 41 ELTLUAT X OHS
BEFTH DRILLER : ‘G EYTV. PERM. DATHM: Ko :

LOG BOTIOM : 42.5%B LOG MEASURED FROM: GL pE & - :
LOG TOP . -2.3@ DRL MEASURED FROM: CL xRS - (-
CASING DRILLER : 4 LOGGING UNIT Yoas

CASING TYFE : PUC FIELD OFFICE . BLUEFIELD

CASTHG THICKNESS: .26 RECORDED BY s 3 T GILBERT

HIT S1ZE . @ BOREHGLE FLUID  © WATER FILE - : ORIGIN
MAGMETIC DECL. 1 - RM : TYPE : 9511C
MATRIX DENSITY : 2.65 Ert TEMPERATURE oG, = B
FLUID DEMSTTY A MATKLY DELTA § : PLOT : 9518¢C
NEUTRON MATRIX : SOGHDSTONE FLUID DELTA T ‘ THRESH: 9G6R

REMARKS :
ELECTRIC LOG INTERPRETATION 1S EMPIRICAL IN MA&TURE. EXTREME HOLE COMD
HILL male COMPLETELY aCTURA1E INTENFPREYISTIONS PIFFICULT.

ALI, SERVICES PROUIDED SUBJECT 10 STANDAKD TERME AMD CONDITIONS
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B Wi L= e, o R T e
! QOBGGiLiUHA |
|
COMPANY . : ENSAFE, ALLEN & HOSHALL r;THER SERVICES:
MELL : OBGGlilf !9511
LOCATION/FIELD : MNAS MEMPHIS | RUN ONF
COUMTY . SHELBY | oPEN
STATE i TENNHESSEE '
SECTION . TOMNSHIP : RAMGE
DATE I B5-21/96 PEBMANENT DATUM © GL . ELEVUATIONS
PEPTH DRILLER : ag ELEY. PERM. DATHUM: KE :
LOG BOTTOM : 45. 60 LOG MEASUBED FROM: GL DF E =
LOG TOP : | -2.6&# DRL MEOSURED FROM: CL o : 261.8 ;
CASING PRILLEER : 4 LOGGING UNIT . 85
CASIHNG TYPE : PUC F1ELD OFFICE : BLUEFIELD
CASING THICKNESS: .25 RECORDED BY : J T GILBERT
BIT SI1ZE 2 ROREHOLE FLUID : HATER FILE : ORIGIN
MAGNETIC DECL. - M : TYBE ! 9511C :
MATRIX DENSITY. - Frrw 3 ¥ KM TEMFPFERKTIHRE : 1.OG e s
FLUID DENSITY s 1.2 MOTRIY DELTA T : ‘ PLOT : 951OC
NEUTRON MATRIX : SANDSTONE FLUID DELTA T : THRESH: 9000 '
REMARKS :
ELECTRIC LOG INTERPRETATION IS EMPIRICAL 1IN MNATHRE. EXTREME HOLE COND
WILL MAKE COMFLETELY ACCURATE INTERPRETA11ONS DIFFICULT. ;
ALL SERVICES PROUIDED SUBJECT TO STANDARD TERMS AND COMDITIONS
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Appendix D

Assembly E Specific Capacity Test Results
and Data Input Files
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Specific Capacity Test
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Specific Capacity Test

002GO3UA
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Specific Capacity Test
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Drawdown (feet)

N
o

Specific Capacity Test
002GO9UA
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Specific Capacity Test
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Specific Capacity Test
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Specific Capacity Test
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Specific Capacity Test
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TGUESS -- Version 1.2
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AQUIFER PROPERTIES AS DETERMINED BY ANALYSIS OF SPECIFIC CAPACITIES
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. WELL NUMBER........ =260 3UA

INPUT DATA (English units):
WELL DIAMETER (IN OR M) ... viviirinnnnnnn. = 2
STATIC WATER LEVEL (FT OR M) . ... .vvunnn.. = 16.32
DEPTH TO WATER DURING TEST (FT OR M)...... = 20.14
DURATION OF THE TEST (HRS) « v e vt ev e = .22
PUMPING RATE (GPM OR CUB.M/S) ....c.vveun.. = .094
THICKNESS OF AQUIFER (FT OR M) .. .....cuo... = 12
OPEN INTERVAL (SCREEN LENGTH; FT OR M)....= 10
STORAGE COEFFICIENT. . .o i ittt eeeinennnns = .000696
WELL LOSS COEFFICIENT. . vt vtmeeer e = 1

RESULTS:
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S)...... = 2.460733E-02
TRANSMISSIVITY (SQ FT/SEC OR SQ.M/S)...... = 4.77337E-05
HYDRAULIC CONDUCTIVITY (FT/SEC OR M/S)....= 3.977808E-06
NUMBER OF ITERATIONS. ..o vt vetmereeennneennn = 3

WELL NUMBER........ = 2603DA

INPUT DATA (English units):
WELL DIAMETER (IN OR M) ....ovierinennnnnn = 2
STATIC WATER LEVEL (FT OR M) .............. = 14.25

. DEPTH TO WATER DURING TEST (FT OR M)...... = 17.86

DURATION OF THE TEST (HRS) .o vt vvivnnnnnnnn = .55
PUMPING RATE (GPM OR CUB.M/S) ....euvueunn.. = .75
THICKNESS OF AQUIFER (FTORM)............ = 19
OPEN INTERVAL (SCREEN LENGTH; FT OR M)....= 10
STORAGE COEFFICIENT. . o vttt iee e emeeeennnns = .0000228
WELL LOSS COEFFICIENT. ..t eteunneennnnnenn = 1

RESULTS :
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S)...... = .2077564
TRANSMISSIVITY (SQ FT/SEC OR SQ.M/S)...... = 8.833193E-04
HYDRAULIC CONDUCTIVITY (FT/SEC OR M/S)....= 4.649049E-05
NUMBER OF ITERATIONS. .. ovtvitmeemernnnnn. = 3




WELL NUMBER........ = 2609ut

INPUT DATA (English units):
WELL DIAMETER (IN OR M) .. .. cccteeeevunnnenn
STATIC WATER .LEVEL (FT OR M) .. ...
DEPTH TO WATER DURING TEST (FT OR M)......
DURATION OF THE TEST (HRS) . ......ccccooo...
PUMPING RATE (GPM OR CUB.M/S)....vevveu...
THICKNESS OF AQUIFER (FTORM)......c..ov...
OPEN INTERVAL (SCREEN LENGTH; FT OR M)....
STORAGE COEFFICIENT. ... ..t i itetoecenenens
WELL LOSS COEFFICIENT. . ...ttt eteeeennannas

RESULTS:
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S)......
TRANSMISSIVITY (SQ FT/SEC OR SQ.M/S)......
HYDRAULIC CONDUCTIVITY (FT/SEC OR M/S)....
NUMBER OF ITERATIONS.........ccttitennnnnn

INPUT DATA (English units):
WELL DIAMETER (IN OR M) .......iievnrnrnnnn
STATIC WATER LEVEL (FT ORM)..............
DEPTH TO WATER DURING TEST (FT OR M)......
DURATION OF THE TEST (HRS) .......cceueenn.
PUMPING RATE (GPM OR CUB.M/S).............
THICKNESS OF AQUIFER (FTORM)............
OPEN INTERVAL (SCREEN LENGTH; FT OR M)....
STORAGE COEFFICIENT. ... ...ttt innconennnns
WELL LOSS COEFFICIENT. . ...t titeensasanns

RESULTS:
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S)......
TRANSMISSIVITY (SQ FT/SEC OR SQ.M/S)......
HYDRAULIC CONDUCTIVITY (FT/SEC OR M/S)....
NUMBER OF ITERATIONS.......cciiteunenennnn

2

19.16
23.5
1.166
.08

5

5
.000006
1

1.843318E-02
5.3305E-05
1.0661E-05

2

2
19.07
21.65
.5
.79
15

10
.000018
1

.3062019
1.132542E-03
7.550278E-05
3




WELL NUMBER........ = 9Go! DA

INPUT DATA (English units):
WELL DIAMETER (IN OR M) . ... ' vviriinnnnnn.
STATIC WATER LEVEL (FT OR M) ........0.....
DEPTH TO WATER DURING TEST (FT OR M)......
DURATION OF THE TEST (HRS) ... oo vinenenn.
PUMPING RATE (GPM OR CUB.M/S) ......ccuvn...
THICKNESS OF AQUIFER (FTORM)............
OPEN INTERVAL (SCREEN LENGTH; FT OR M) ....
STORAGE COEFFICIENT. . oo v i vt tennenenenenns
WELL LOSS COEFFICIENT . ..ot v ittt enennnnns

RESULTS:
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S)......
TRANSMISSIVITY (SQ FT/SEC OR SQ.M/S)......
HYDRAULIC CONDUCTIVITY (FT/SEC OR M/S)....
NUMBER OF ITERATIONS.........cc.tieeeenennn

WELL NUMBER........ = 9602DA

INPUT DATA (English units):
WELL DIAMETER (IN OR M) ..t 'ivevnrnnnnnnnns
STATIC WATER LEVEL (FT OR M) . ... vvuvunnnn
DEPTH TO WATER DURING TEST (FT OR M)......
DURATION OF THE TEST (HRS) . .« v vv i vieeennn.
PUMPING RATE (GPM OR CUB.M/S) ....cueeunnn.
THICKNESS OF AQUIFER (FT OR M) ............
OPEN INTERVAL (SCREEN LENGTH; FT OR M)...
STORAGE COEFFICIENT. .o oo v oeee e meeeeennnns
WELL LOSS COEFFICIENT. . vt veeenenennnns

RESULTS:
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S)......
TRANSMISSIVITY (SQ FT/SEC OR SQ.M/S)......
HYDRAULIC CONDUCTIVITY (FT/SEC OR M/S)....
NUMBER OF ITERATIONS. . . vttt it e tieeeeneennn

22.58
24.13

1.58
17

10
.00002

1.019364
4.302742E-03
2.531025E-04
3

2

18.43
21.13
.18

1.3

21

10
.0000252
1

.4814832
2.176555E-03
1.036455E-04
3




WELL NUMBER........ =14 OCg7LF

INPUT DATA (English units):

WELL DIAMETER (IN OR M) . ... vvverunnnnnn. = 2
STATIC WATER LEVEL (FT OR M) .............. = 9.95
DEPTH TO WATER DURING TEST (FT OR M)...... = 11.63
DURATION OF THE TEST (HRS) .. .cvvervenncn.. = .49
PUMPING RATE (GPM OR CUB.M/S) ......ccvu... = .081
THICKNESS OF AQUIFER (FT OR M) ............ = 12
OPEN INTERVAL (SCREEN LENGTH; FT OR M)....= 10
STORAGE COEFFICIENT. ... cvvvrurennneennnnns = .0000144
WELL LOSS COEFFICIENT......0ivreeennnnnnn. = 1

RESULTS:
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S)...... = 4.821428E-02
TRANSMISSIVITY (SQ FT/SEC OR SQ.M/S)...... = 1.428461E-04
HYDRAULIC CONDUCTIVITY (FT/SEC OR M/S)....= 1.190384E-05
NUMBER OF ITERATIONS......eviveueeeennnnnn = 3

WELL NUMBER........= 595 03 UF

INPUT DATA (English units):
WELL DIAMETER (IN OR M) ......0ovvevennnnnn = 2
STATIC WATER LEVEL (FT OR M) .......oovn... = 16.27
DEPTH TO WATER DURING TEST (FT OR M)...... = 17.45
DURATION OF THE TEST (HRS) «evvvivnnnnnnnn. = .35
PUMPING RATE (GPM OR CUB.M/S) ........o.... = 3.9
THICKNESS OF AQUIFER (FT OR M) ............ = 33
OPEN INTERVAL (SCREEN LENGTH; FT OR M)....= 10
STORAGE COEFFICIENT. ... vvreennnnneennn. = .00004
WELL LOSS COEFFICIENT. .....eouuuueeennnnnn = 1

RESULTS:
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S)...... = 3.305295
TRANSMISSIVITY (SQ FT/SEC OR SQ.M/S)...... = 2.299535E-02
HYDRAULIC CONDUCTIVITY (FT/SEC OR M/S)....= 6.968288E-04

4

NUMBER OF ITERATIONS.......cctteiveeennann =




WELL NUMBER........ = 65604 DA

INPUT DATA (English units):
WELL DIAMETER (IN OR M) ......ciivennnnnn
STATIC WATER LEVEL (FT OR M) ..............
DEPTH TO WATER DURING TEST (FT OR M)......
DURATION OF THE TEST (HRS) ...t v i i iiin e
PUMPING RATE (GPM OR CUB.M/S) .............
THICKNESS OF AQUIFER (FT OR M)............
OPEN INTERVAL (SCREEN LENGTH; FT OR M)..

STORAGE COEFFICIENT.......otttivinneenennns =

WELL LOSS COEFFICIENT........tiiuieeennnnnn

RESULTS:
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S)......
TRANSMISSIVITY (SQ FT/SEC OR SQ.M/S)......
HYDRAULIC CONDUCTIVITY (FT/SEC OR M/S)....
NUMBER OF ITERATIONS........etiteueeennns

2

12.58
13.44
.47

.24

i3

10
.0000156
i

.27907
9.494165E-04
7.303204E-05
3
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MEMORANDUM
TO: Rob Williamson
NSA Memphis Public Works Environmental Division
Mark Taylor
SOUTHNAVFACENGCOM
FROM: Robert Smith@
EnSafe/Allen & Hoshall
SUBJECT: Characterization of Investigation-Derived Waste from Assembly E
SWMUs: NSA Memphis RFI, Millington, Tennessee; CT0-106
DATE: October 14, 1996

Beginning in November 1995, EnSafe/Allen & Hoshall conducted a RCRA Facility
Investigation at Naval Support Activity (NSA) Memphis. Investigation derived
waste (IDW) was generated during the investigation.

The IDW consisted of two types of media: soil/formation material, and water. The
water was generated from activities such as decontamination of soil and groundwater
sampling equipment, development of groundwater monitoring wells, and purging of
the monitoring wells prior to sampling. The water was contained in a 2,000 gallon
polyethylene tank at Facility S-775. Each time the tank reached its capacity, a
sample was collected by E/A&H for analysis by an offsite laboratory for waste
characterization parameters. The analytical results from the IDW characterization
were then submitted to the City of Millington’s contracted engineer, Mr. James Cox
of Fisher & Amold Engineering for discharge approval. Upon receiving discharge
approval from Mr. Cox, the contents of the tank were discharged to the sanitary
sewer system via an onsite oil/water separator. The 2,000 gallon tank has been
cycled a total of 13 times since the beginning of the Assembly E investigation.

The second media type, soil/formation material, was generated during drilling
activities, which included drilling spoils and soil/mud generated during the
decontamination of the drilling and sampling equipment. Formation material
consisted of all subsurface material (sand, gravel, clay) brought to the surface during
the drilling/sampling activities. All material generated was containerized in 168
DOT-approved, lined, 55-gallon drums, and were properly labeled and staged in the
NSA Memphis IDW storage area (Facility N-1665), where they presently remain.
During a recent inspection of the IDW containers, E/A&H found that all labels
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piaced on the drums have become illegible preventing the correlation of individual drums with
specific boring locations. This IDW characterization has been conducted as a basis for disposal
and is based the on the concentrations of compounds detected in the Assembly E soil borings.

CHARACTERIZATION ‘
A total of 101 compounds were detected during the Assembly E RFI Investigation. Each

compound has been characterized based on the U.S. Environmental Protection Agency (USEPA)
Hazardous Waste Rules as outlined in Title 40 of the Code of Federal Regulations, Part 261 (40
CFR 261), and the guidelines set forth by Tennessee Department of Environment and
Conservation (TDEC), Division of Solid Waste Management (DSWM).

Of the 101 compounds detected, the following six compounds were defined in 40 CFR 261.30 as
being “F-listed” hazardous wastes. F-listed wastes, by definition, are compounds from specific
sources, which have been listed due to their Hazard Code (i.e., Toxicity, Ignitability,
Corrosivity). The criteria for the selection of these compounds, as well as the USEPA Region
IIT Risk-Based Concentration (RBC) and pertinent ignitability data, is presented in Table 1:
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Table 1
NSA Memphis RFI; Assembly E IDW Characterization
F-Listed Wastes
*:m Mm s ' e
“Waste Code ‘Detectsd .~ “Residential  Flashpolnt Selection Criteria as
.asdefined in40  ‘Concentration CGRBC L 4 i{igaitability) defined in 40 CFR
.Compound - - CFR 361 wekp kD . A*CI'F) 261
Trichloroethylene F001 19.0 58,000 N/A Toxicity
Tetrachloroethene F002 23.0 12,000 N/A Toxicity
4-methyl2-pentanone 003 170 N/A  C17.8°C/64°F Ignitsbility
MIBK)
Acetone F003 48000 7,800,000 0°C/0°F Ignitability
2butanone (MEK) .~ FOOS 3600 47,000,000 -8:75°C/16°F Ignitability,
Notes:
N/A = Data not available

According to 40 CFR 261.3(a)(2)(iii), “A solid waste, as defined in § 261.2, is a hazardous waste
if....it is a mixture of a solid waste and a hazardous waste that is listed in Subpart D of this part
solely because it exhibits one or more of the characteristics of hazardous waste identified in
subpart C of this part, unless the resultant mixture no longer exhibits any characteristics of
hazardous waste identified in subpart C of this part......"

According to 40 CFR 261.30, the FOO1 and F002 wastes (trichloroethylene, methylene chioride,
and tetrachloroethene) were listed due to their toxicity, and the F005 waste (MEK) was listed due
to its toxicity and ignitability. Also, according to 40 CFR 261.30, the F003 (MIBK and Acetone)



IDVW Characterization Memo
Assembly E RF] Investigation
NSA Memphis

October 14, 1996

Page 4

wastes were listed due to their ignitability. Because of the low contaminant concentrations detected
and the medium (i.e., soil) in which they are contained, soil found at the Assembly E SWMUs
does not exhibit the ignitable characteristic. However, because toxicity cannot be physically
defined as ignitability can, it would be difficult to prove that the soil/F001, soil/F002, and
s0il/FO05 mixtures are not toxic.

The Land Disposal Restriction (LDR) Guide #5 provides the following discussion of the
Contained-In Interpretation (USEPA Office of Solid Waste Management dated November 13,
1986). “The contained-in policy states that any mixture of a non-solid waste and a RCRA listed
hazardous waste must be managed as a hazardous waste as long as the material contains (i.e., is
above health based levels) the listed hazardous waste.” The contained in policy was developed
to address contaminated environmental media (i.e., soil, groundwater, surface water), as opposed
to the mixture rule which governs mixtures of hazardous and solid wastes. E/A&H has previously
confirmed that TDEC’s DSWM concurs with and applies the USEPA contained-in policy using
RBCs as health-based levels.

Characterization of the soil/formation material generated during the RFI will be based on the
contained in policy. Past disposal of soil at NSA Memphis has also applied the contained-in
policy in this situation (Memorandum, Characterization of Investigation Derived Waste from
Assembly A SWMUs; CTO-094; June 6, 1995). A comparison of the soil boring data to the
residential RBCs for soil (Table 1) shows that the maximum concentrations of the potentially listed
hazardous wastes contained in the IDW do not exceed the health-based risk levels.

Petroleum Constituents
As part of the full scan analytical parameter list associated with the investigation, each sample
collected was submitted for total petroleum hydrocarbon (TPH) analysis using the Tennessee-
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modified USEPA methods 8015 for gasoline range organics (GRO) and diesel range organics
(DRO). The maximum detected concentrations of TPH-GRO and TPH-DRO were 260 mg/kg and

- 650 mg/kg, respectively; however, the average detected concentrations of TPH-GRO and TPH-

DRO were 7.5 mg/kg and 49.8 mg/kg, respectively; with 4% of the samples analyzed exceeding
100 mg/kg TPH. Because labels on the drums containing the IDW are illegible, individual sample
results cannot be correlated to the representative IDW on a drum by drum basis. Therefore, all
IDW must be characterized together as one unit; for this reason, the average of all detected results
was used in the characterization process. Based on the low average concentration of petroleum
constituents detected, and the infrequency of detections exceeding 100 mg/kg of TPH, the material
would not meet the TDEC DSWM criteria for a petroleum contaminated soil of 100 mg/kg TPH.

NON-HAZARDOUS IDW DISPOSAL
Options for the disposal of the non-hazardous IDW include:

1. All soil and formation material can be spread or buried at an existing SWMU (e.g.,
Salvage Yard #2, SWMU 41) on property being retained by the Navy, preferably in a
single, predetermined area to facilitate future locating and sampling of the material, if
necessary. ' The spreading of this material at an existing SWMU would eliminate the
potential for creating a future SWMU and material handling activities should blend the
IDW, creating a more homogeneous mixture, which would be more representative of the

average concentrations discussed previously.

2. All soil can be sent to a TDEC-approved, non-hazardous landfill.

C:\WP\MEMPHIS.RFIIDW\E_IDW.LTR
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Memorandum

Date: January 24, 1997

To: NSA Memphis, BRAC Cleanup Team
From: Robert Smith, u‘@

Re: Assembly E IDW Drum Screening Results

E/A&H has recently completed the drum screening activities associated with the
NSA Memphis Assembly E investigation derived waste (IDW). The drum
screening, conducted at the request of the BCT, was in response to the
Characterization of Investigation-Derived Waste from Assembly E SWMUs
memorandum (E/A&H, October 14, 1996) which stated that 4% of the samples
collected during the Assembly E RFI contained petroleum hydrocarbon
concentrations exceeding 100 mg/kg.

The screening activities were conducted following the procedures outlined in the
Drum Screening Procedures, Assembly E IDW memorandum (E/A&H,
December 9, 1996) presented to the BCT, with one procedural change made at

- the request of Mr. Jim Morrison (Tennessee Department of Environment and

Conservation [TDEC]). In addition to collecting headspace data from each drum,
a sample was also collected from each drum and placed in an air tight bag
(i.e., zip-lock), and the contents of the bag were subsequently screened using a
flame ionization detector (FID).

At the request of TDEC, their office was notified prior to beginning any
screening activities; however, due to technical difficulties associated with the
instruments (i.e, PID, FID), no work was performed while TDEC was on site.

The data, presented in the attached table and associated graph, indicate that 6 out
of the 160 (3.75%) drums screened exhibited elevated organic vapor
concentrations in relation to the rest of the drums. Due to varying factors
associated with organic vapor readings and containerized soil (i.e., painted
surfaces on the interior of the drum, moisture, etc.), the organic vapor levels
detected may or may not be indicative of the petroleum concentration of the drum
contents.




Memorandum

NSA Memphis

Assembly E IDW Drum Screening Results
January 24, 1997

The available disposal options for the Assembly E IDW include onsite disposal (identical to the
Assembly A IDW), however, the petroleum levels in the soil may need to be confirmed by
collecting samples of the material contained in the 6 drums exhibiting elevated headspace
readings. If the BCT decides the data is needed, composite samples will be collected from each
drum using a stainless steel hand auger to allow the samplers to obtain material from 3 points
within the material contained in each drum. These composite samples, a total of 6, would be
submitted for total petroleum hydrocarbon analysis by EPA Method 418.1.

Should the analytical data indicate that the petroleum levels of any of the drums exceed the
current TDEC definition of a petroleum contaminated soil (presently 100 ppm TPH), that drum
will be segregated for disposal under the TDEC Special Waste Policy. The remaining soil may
be spread onsite, at a location agreed upon by the NSA Memphis Public Works Office and the
BCT.



Naval Support Activity Memphis RCRA Facility Investigation .
Assembly E Investigation Derived Waste Drum Organic Vapor Screening Log (ppm)

Drum Headspace Baggie
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. 25 “0 0
26 0 0
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28 0 0
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34 0 0
35 ‘0 0
36 <1 <1




Naval Support Activity Memphis RCRA Facility Investigation
. Assembly E Investigation Derived Waste Drum Organic Vapor Screening Log (ppm)

Drum Headspace Baggie

37 <1
38 3
39 <1
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
® .
56
57
58
59
60
61
62
63
64
65
66
67
68
69 w0
70
71
72
73 -

[~ T~ I~ I -~ I =)

OOOQOOOOOOOOOOOA'
—

Coo0oo0co0oeocococdoo0o0o0codoooco0oobo o NAANANGGSe
5

© & O o o

QOO oW
O O O O




‘Naval Support Activity Memphis RCRA Facility Investigation
Assembly E Investigation Derived Waste Drum Organic Vapor Screening Log (ppm) .

Drum Headspace Baggie

74 165 83
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97 : ot 222
98

99
100

101

102

103

104
105

106

107

108

109
110 - _

o
e

I =~ T S T T S R
- -

105

—
-
o

C oo b0 0006 00

= I - -~ T - T~ T~ T T — T I N — B S B — S S S

238

o o000 o0 6 »

o O © O




Naval Support Activity Memphis RCRA Facility Investigation
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Drum Headspace Baggie
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Naval Support Activity Memphis RCRA Facility Investigation
Assembly E Investigation Derived Waste Drum Organic Vapor Screening Log (ppm) .

Drum Headspace Baggie
148 0 0
149 0 0
150 0 0
151 0 ¢]
152 - -
153 0 0
154 0 0
155 0 0
156 0 0
157 123 0
158 0 0
159 : 0 0
160 13 0

Notes:
= Data not available due to inaccessibility to drum, or drum contained waste plastic sheeting.
Bolded items indicate elevated organic vapor readings, relative to all drums screened.
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NSA Memphis Assembly E IDW Screening Resuits

Assembly E IDW Drum Screening Results

FID Reading (ppm)

1000

o InEwPwe ' N
Lo s A -t

1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86 91 96 101 106 111 116 121 126 131 136 141 146 151 156
Drum Number

=—==Drum Headspace - Baggie Headspa;'







Appendix F

Technical Memorandum —
General Human Health Risk Assessment






TECHNICAL MEMORANDUM

TO: Mark Taylor/David Porter, SOUTHDIV
Tonya Barker/Rob Williamson, NSA Memphis
Brian Donaldson, USEPA
Jim Morrison, TDEC
Jack Carmichael, USGS
Brenda Duggar, MSCHD

E/A&H Project Team

FROM: Brian Mulhearn, E/A&H

DATE: February 4, 1997

RE: Revision 1 General Human Health Risk Assessment (HHRA) Approach
for NSA Memphis

This memorandum discusses the general HHRA approach for NSA Memphis and
incorporates USEPA's suggestions received during the January 28, 1997 Base Realignment
and Closure (BRAC) Cleanup Team meeting. This text will not be reproduced in subsequent
HHRAs with the exception of the final report, where the text will be included as an
appendix. Initially, HHRAs will include only site-specific information and will reference
this memorandum, reducing the bulk necessary to present site-specific risk information to
risk managers. Deviations from these general methods will be justified and discussed in

site-specific HHRAs.
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1 BASELINE RISK ASSESSMENT

1.1  Introduction

A baseline risk assessment (BRA) establishes a baseline of risk to facilitate risk management
decisions. Risk is the estimated potential for toxic effects on actual or hypothetical human or
ecological receptors, while baseline risk refers to risk arising from exposures to chemicals
assuming site conditions remain unchanged. BRAs are used by risk managers to decide if remedial
actions are necessary and to determine the extent of remediation necessary to reduce the risk to
acceptable levels. Generally, a BRA is divided into two sections, one assessing human health risk,
and a second addressing ecological risk. This section addresses generally applied HHRA methods,
while ecological risk assessment methods will be addressed in the site-specific assessments. Data
management and analysis methods which will be used to reach the conclusions of site-specific
HHRAs are discussed below. The following sections describe the methods, procedures,
considerations, toxicological information, and related uncertainties possibly affecting HHRAs at
NSA Memphis.

1.2  Background
The site background will be summarized in this section of the site-specific HHRAs.

2 General Guidance
HHRASs will generally be prepared in accordance with the guidelines set forth in the following

documents, although some may not apply to every site:

o Provisional Guidance for Quantitative Risk Assessment of PAHs, U.S. Environmental
Protection Agency, ECAO-CIN-842, EPA/600/BP92/001C, July 1993.

° Risk Assessment Guidance for Superfund (RAGS), Volume I — Human Health Evaluation
Manual, Part A, U.S. Environmental Protection Agency/Office of Emergency and
Remedial Response (OERR), EPA/540/1-89/002, December 1989 (Interim).

1
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RAGS, Volume I — Human Health Evaluation Manual, (Part B, Development of
Risk-Based Preliminary Remediation Goals), USEPA/OERR, EPA/540/R92/003,
December 1991 (Interim).

RAGS, Volume I — Human Health Evaluation Manual, Supplemental Guidance — Standard
Default Exposure Factors — Interim Final, EPA/OERR, Office of Solid Waste and
'Emergency Response (OSWER) Directive: 9285.6-03, March 25, 1991.
(RAGS Supplement). |

RAGS, Volume I — Human Health Evaluation Manual, Supplemental Guidance-Dermal
Risk Assessment — Interim Guidance, EPA/OERR, August 18, 1992.
(Supplemental Dermal Guidance).

Supplemental Guidance to RAGS: Region IV Bulletin, Development of Health-Based
Preliminary Remediation Goals, Remedial Goal Options (RGO) and Remediation Levels

(Supplemental RGO Guidance).

Supplemental Guidance to RAGS: Region IV Bulletin, Provisional Guidance of
Quantitative Risk Assessment of PAHs (EPA Document EPA/600/R-93-089 July 1993).

Supplemental Guidance to RAGS: Calculating the Concentration Term, May 1992.

USEPA Region Ill Selecting Exposure Routes and Contaminants of Concern by Risk-Based
Table, March 18, 1994, (RBC Screening Tables).

USEPA Region III Risk-Based Concentration Table, January 1995, and subsequent
versions (USEPA 1995).
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2.1

Objectives

The objectives of the BRA will be to:

Characterize the source media and determine the chemicals of potential concern (COPCs)

for affected environmental media.

Identify potential receptors and quantify their potential exposures under current and future

conditions for all affected environmental media.

Qualitatively and quantitatively evaluate the adverse effects associated with the site-specific
COPCs in each medium.

Characterize the baseline carcinogenic and noncarcinogenic risks associated with exposure

to environmental media at the site(s) under current and future land use conditions.

Evaluate the uncertainties related to exposure predictions, toxicological data, and resulting

carcinogenic risk and noncarcinogenic hazard estimations.

Establish Remedial Goal Options (RGOs) for chemicals of concern (COC) in each
environmental medium based on risk/hazard to facilitate risk management decision-making.

The value of the risk assessment as a basis for making remedial decisions and determining whether

detected site concentrations have the potential for toxic effects or increased cancer incidences

depends upon adequately characterizing chemical contamination. Variables considered in

characterizing the study area and its associated risk will include the amount, type, and location of

sources; the pathways of exposure (media type and migration routes); and the type, sensitivities,

exposure duration, and dynamics of the exposed populations (receptors). Sampling activities

3
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typically consist of collecting surface (0 to 1-foot interval) and subsurface soil samples, and

groundwater samples from monitoring wells installed in various water-bearing zones.

2.2  Organization
A human health risk assessment, as defined by RAGS Part A, includes the following steps:

. Site characterization: evaluation of data regarding site geography, geology, hydrogeology,
climate, and demographics.

o Data collection: analysis of environmental media samples, including background/reference

samples.

o Data evaluation: statistical analysis of analytical data to identify the nature and extent of
contamination and to establish a preliminary list of COPCs based on risk-based and
background screening. This list will subsequently be refined to identify COCs.

. Exposure assessment: identification of potential receptors under current and predicted
conditions and potential exposure pathways, and calculation/quantitation of exposure point
concentrations and chemical intakes.

. Toxicity assessment: qualitative evaluation of the adverse effects of the COPCs, and
quantitative estimate of the relationship between exposure and severity or probability of
effect.

o Risk characterization: combination of the output of the exposure and the toxicity
assessments to quantify the total noncancer and cancer risk to the hypothetical receptors.
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. Uncertainty: discussion and evaluation of the areas of recognized uncertainty in human

health risk assessments in addition to medium - and exposure pathway-specific influences.

o Risk/hazard summary: presentation and discussion of the results of the quantification of
exposure (risk and hazard) for the potential receptors and their exposure pathways

identified under the current and future conditions.

J RGOs: computation of exposure concentrations corresponding to risk projections within
the USEPA target risk range of 1E-6 to 1E-4 for carcinogenic COCs and hazard quotient

goals of 0.1, 1, and 3 for noncarcinogenic COCs.

3 Site Characterization
When performing a HHRA, environmental media data are compiled to determine potential
site-related chemicals and exposures as outlined in RAGS Part A. The steps identifying COPCs

are discussed below.

3.1 Data Sources

The number of samples collected from each medium will be detailed in this section of the site-
specific HHRAs, and tables will show which sample designations will be included and how data
are grouped (when applicable). In addition, the analytical methods, the name of the analyzing
laboratory, and data quality objectives will be referenced at this point in the HHRA.

3.2 Data Validation

Data validation is an after-the-fact, independent, systematic process of evaluating data and
comparing them to established criteria to confirm they are of the technical quality necessary to
support the decisions made in the RFI process. Parameters specific to the data are reviewed to

determine whether they meet the stipulated DQOs. The quality objectives address five principal

5



Technical Memorandum Revision 1
Human Health Risk Assessment Approach
Jor NSA Memphis

February 4, 1997

parameters: precision, accuracy, completeness, comparability, and representativeness. To verify
that these objectives are met, field measurements, sampling and handling procedures, laboratory
analysis and reporting, and nonconformances and discrepancies in the data are examined to

determine compliance with appropriate and applicable procedures.

Data for NSA Memphis will be validated in accordance with the methods outlined in the
Comprehensive RFI Work Plan (E/A&H, 1994b). The data validation report will be referenced
in this section of the HHRA.

3.3 Management of Site-Related Data
All environmental sampling data will be evaluated for suitability for use in the quantitative BRA.
Data obtained via the following methods will be considered inappropriate:

. Analytical methods that are not specific for a particular chemical, such as total organic

carbon, total organic halogen, or TPH (design parameter samples).

. Field screening instruments including total organic vapor monitoring units and organic

vapor analyzers.
Additional data excluded will be detailed in the site-specific HHRAs.

Limitations of analytical results will be addressed in HHRAs by including estimated concentration
values for reported nondetects. A nondetect indicates that the analyte was not detected above the
practical quantitation limit of the sample ("U" qualified results), which is determined by the
analytical method, the instrument used, and possible matrix interferences. However, a
nondetected analyte could exist at a concentration between zero and the quantitation limit. For this
reason, one-half the "U" value could serve as an unbiased estimate of the nondetect. Because the

6
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estimated values of "J" qualified hits are frequently much lower than the sample quantitation limits
of "U" qualified nondetects for organic compounds, one-half of each "U" value will be compared
to one-half of the lowest hit (normally "J" qualified) at the same site. The lesser of these two
values will be used as the best estimate of the concentration potentially present below the sample
quantitation limit, and will be inserted into the adjusted dataset. For inorganic chemicals, the rule
is simpler: One-half of each "U" value will be used to represent the concentration of the
corresponding sample when compiling the adjusted dataset. If two nondetects are reported for any
one location (a result of QA/QC samples), one-half the lesser of the "U" values will be compared
| to the lowest hit at the site (for organics, as above) or applied directly (for inorganics) to estimate
a concentration value to be used in the NSA Memphis risk calculations. If a parameter is not
detected at a site, neither data management method will be applied, and the parameter will not be

considered in screening or formal assessment.

Once the dataset is complete, statistical methods will be used to evaluate the analytical results to
(1) identify COPCs and (2) establish exposure point concentrations (EPCs) at potential receptor
locations. The statistical methods used in data evaluation are discussed below. The rationale used
to develop this methodology and the statistical techniques is based on the following sources:

. RAGS Part A
. Supplemental Guidance to RAGS: Calculating the Concentration Term, May 1992
. Statistical Methods for Environmental Pollution Monitoring (Gilbert, 1987)

Microsoft Fox Pro and Borland' Quattro Pro will typically be used for data management and
statistical calculations. For each set of data used to describe the concentration of chemicals in a

contaminated area, the following information will be tabulated in accordance with RAGS:

. 1 References to specific software products are not to be construed as an endorsement by the U.S. Navy or E/A&H.
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frequency of detection, range of quantitation limits, range of detected values, and average of
detected concentrations. For datasets of 10 or more, the upper confidence limit (UCL) on the
mean of log-transformed values of the concentration will be presented. In accordance with RAGS,
the lesser of either the maximum concentration detected or the UCL will be used to quantify

potential exposure, as detailed in Section 4, Exposure Assessment.

3.4 Selection of COPCs

The substances detected (chemicals present in site samples, or CPSSs) will be screened to develop
a list or group of COPCs. COPCs are, therefore, chemicals selected by comparison to screening
concentrations, intrinsic toxicological properties, persistence, fate and transport characteristics,
and cross-media transport potential. The nature and general extent of CPSSs will be referenced
in this section of the site-specific HHRAs. To reduce the list of CPSSs and focus the risk
assessment on COPCs, the following two comparisons will be performed.

3.4.1 Comparison of Site-Related Data to Risk-Based Screening Concentrations

The maximum concentrations of CPSSs detected during sampling will be compared to risk-based
screening values. These values will be obtained from Risk Based Screening Concentrations,
USEPA Region III, January through June, 1996 (and subsequent versions). As stated in the
EPA Region III document, a risk goal of 1E-6 will be used to calculate screening concentrations
for carcinogens. RBCs will be adjusted to reflect a target HQ of 0.1 for noncarcinogens, in
accordance with USEPA Region IV Supplemental Guidance to RAGS Bulletin 1
(USEPA, November 1995). Groundwater results will be compared to tap water screening values,
and reported soil concentrations will be compared to residential soil screening values. CPSSs with
maximum detected concentrations exceeding their corresponding concentrations, goals, levels,
and/or standards will be evaluated further and compared to reference background concentrations.
In addition, surrogate screening values based on toxicological similarities will be used if no
screening value are available in USEPA's table, and surrogate screening values will be noted
where applied.
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The maximum concentration reported for each carcinogenic polycyclic aromatic hydroéarbon
(PAH) will be compared to its corresponding screening value. In addition, all carcinogenic PAH
concentrations reported at that location will be converted to the benzo(a)pyrene equivalent
concentration (BEQ), which will be compared to the screening value for benzo(a)pyrene. PAH
conversions will be performed using current Toxic Equivalency Factors (TEFs) for PAHs in
accordance with USEPA Region IV Supplemental Guidance to RAGS Bulletin 2 (USEPA,
November 1995). |

3.4.2 Comparison of Site-Related Data to Background Concentrations

Background data for NSA Memphis will be referenced in this section, or background reference
concentrations from E/A&H’s August 27, 1996 Reference Concentrations technical memorandum
will be used. Following comparison to risk- and hazard-based screening values, CPSSs whose
maximum detected concentrations exceeded corresponding background reference concentrations

will be formally assessed in the HHRA, unless otherwise noted.

The maximum reported concentration of a CPSS will be compared to its reference background
concentration (when applicable). This comparison helps account for naturally occurring elements,
such as beryllium, manganese, and arsenic. Thus, risk and/or hazard associated with naturally
occurring elements are not addressed where their concentrations are similar to corresponding

background.

In the HHRA, if the maximum concentration of a CPSS is determined to be less than either
two-times mean background or the risk-based screening values, then the CPSS will not be
considered further unless deemed appropriate based on chemical-specific characteristics

(e.g., degradation product with greater toxicity).
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3.4.3 Elimination of Essential Elements: Calcium, Iron, Magnesium, Potassium, and
Sodium

In accordance with RAGS Part A, essential elements that are potentially toxic only at extremely

high concentrations may be eliminated as COPCs in a risk assessment. Specifically, an essential

nutrient may be screened out if it is present at concentrations that are not associated with adverse

health effects. Based on RAGS, the lack of risk-related data, and USEPA Region IV’s

recommendations, the following essential nutrients will not be included in HHRAs: calcium, iron,

magnesium, potassium, and sodium.

Risk information usually obtained from the Integrated Risk Information System (IRIS) or Health
Effects Assessment Summary Tables (HEAST) is necessary to calculate risk and hazard estimates
(and risk-based screening values). This information is based on toxicological and epidemiological
data which are critiqued and approved by the scientific and regulatory community (i.e., listed in
IRIS and/or HEAST). Risk information (or surrogate risk information) is not always available for
all CPSSs, so their risk and/or hazard will not be calculated. The results of the screening process
will be tabulated in the HHRA. No risk-based screening values are available for TPH and
chemical-specific analyses were performéd on site samples, so exposure will not be quantified for
this group of compounds. The most toxic TPH constituents would generally be included in the
chemical-specific analyses.

3.4.4 Summary of COPCs
The results of the screening evaluations will be tabulated on a medium-specific basis in the site-
specific HHRAs.

3.5 Estimation of Risk and Hazard
COPCs will be identified, and exposure will be estimated for these compounds. Risk/hazard will

be subsequently calculated based on exposure estimates, then exposure scenarios (e.g., soil

10




Technical Memorandum Revision 1
Human Health Risk Assessment Approach
Jor NSA Memphis

February 4, 1997

exposure during commercial land use) exceeding USEPA acceptable limits will be identified. An
exposure scenario of concern will be identified as a scenario with incremental excess lifetime
cancer risk (ILCR) estimated greater than 1E-4 or a hazard index (HI) estimated greater than 1.
In the next step, COPCs exceeding 1E-6 ILCR or a HQ greater than 0.1 in a scenario of concern
are retained as COCs. Section 5, Toxicity Assessment, discusses cancer risk thresholds and

noncancer toxicity in detail.

4 Exposure Assessment
This section of the HHRAs will determine the magnitude of contact that a potential receptor may

have with site-related COPCs. Exposure assessment involves four stages:

Characterizing the physical setting and land use of the site.
J Identifying COPC release and migration pathway(s).

. Identifying the potential receptors, under various land use or site condition scenarios, and
the pathways through which they might be exposed.

o Quantifying the intake rates, or contact rates, of COPCs.

4.1 Exposure Setting and Land Use

The site setting and land use will be detailed or referenced in this section of the site-specific
HHRAs. This information is used to develop appropriate exposure estimates for different land use
assumptions. If the future use of the area in question is known, this information will be used to
define exposure assumptions used when calculating risk (e.g., sites known to be commercially
zoned will not be assessed for residential land use). Future land use will be specified with as much
accuracy as possible in site-specific HHRAs, particularly for property being transferred from the
Navy to the City of Millington.

11
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4.2 Potentially Exposed Populations

This section will describe who may be exposed to contaminants in environmental media. The
populations typically addressed will be one or a combination of the following: current site
workers, hypothetical current site trespassers, as well as hypothetical future site residents.
Because current site workers at most sites within NSA Memphis would be expected to have limited
contact with contaminated media at most sites, worker-related exposure may be addressed
exclusively for maximally exposed site workers, assuming the future worker scenario would be
protective of both current and future site workers. Specifics will be discussed in this section of
the site-specific HHRAs.

4.3 Exposure Pathways

This section will summarize how potential human receptors may be exposed to site media. In
general, soil matrix-related pathways will include incidental ingestion and dermal contact.
Ingestion and inhalation of volatilized contaminants will be typical groundwater exposure
pathways. The hypothetical future scenarios will assume continuous, uniform exposure to current
surface soil conditions and the use of site groundwater as a potable water source, unless otherwise
noted in the site-specific HHRA. A table in the site-specific HHRA will justify and summarize
exposure pathways and potential human receptors.

4.4 Exposure Point Concentrations
The EPC is the estimated concentration of a contaminant in an exposure medium that will be
contacted by a real or hypothetical receptor. Determining the exposure point concentration

depends on factors such as:

. Availability of data
. Amount of data available to perform statistical analysis
. Reference concentrations not attributed to site impacts

J Location of the potential receptor

12
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USEPA Region IV guidance calls for assuming lognormal distributions for environmental data and
the calculation of 95% UCL on the mean for use in exposure quantification. Applying the UCL
is generally inappropriate with less than 10 samples. Therefore, the maximum concentrations
detected will be used for kall datasets with less than 10 samples. In general, outliers have been
included when calculating the UCL because high values seldom appear as outliers for a lognormal
distribution. Including outliers increases the overall uncertainty of the calculated risks and

conservatively biases exposure estimates.

For sample sets of 10 and greater, the UCL will be calculated for a lognormal distribution as

follows:
- H
a+0.55% + 0% ¥
n-1
UCL =e
where:
a = Za/n = sample arithmetic mean of the log-transformed data, a = In(x)
S, = sample standard deviation of the log-transformed data
n = number of samples in the data set
Hoos = value for computing the one-sided upper 95% confidence limit on the

lognormal mean from standard statistical tables (Gilbert, 1987)
EPCs and UCLs will be summarized and tabulated when applicable in the site-specific HHRA.

4.5 Quantification of Exposure
This section describes the models, equations, and intake model variables used to quantify doses

or intakes of the COPCs for the surface soil and groundwater exposure pathways. The models are
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designed to estimate route- and medium-specific factors, which are multiplied by the EPC to
estimate chronic daily doses. The intake model variables generally reflect S0th or 95th percentile
values which, when applied to the EPC, ensure that the estimated intakes represent the reasonable
maximum exposure (RME, which is considered 95th percentile). Formulae are derived from
RAGS, Part A unless otherwise indicated. Table 1 lists intake model variables used to compute
chronic daily intake (CDI) for potential receptors exposed to surface soil and/or groundwater
contaminants.

Because NSA Memphis is part of BRAC, future site use cannot be determined with any certainty.
Therefore, the conservative assumptions will be used to account for any reasonable future use.
Current reuse plans will be referenced and discussed in the site-specific HHRAs. NSA Memphis
media analytical results and exposure methods have been formatted to allow exposure estimates
to be fine-tuned based on actual conditions as base reuse plans materialize, and this information

will be used on a site-specific basis, if known.

In accordance with USEPA’s recommendations, the adult and child intake variables will be
combined to estimate exposure to carcinogens. This factor is referred to as the lifetime weighted
average, or LWA. The LWA considers the difference in daily ingestion rates for soil and drinking
water, body weights, and exposure durations for children (ages 1 to 6) and adults (ages 7 to 31).
The exposure frequency is assumed to be identical for the adult and child exposure groups, and

an example is shown after the equations are presented below.

Before quantifying soil exposure, it will first be necessary to derive the appropriate fraction
ingested (or contacted) (FI/FC) from contaminated area factors for each applicable COPC. These
factors will be derived by evaluating the spatial distribution of COPCs. The FI/FC will be
computed by estimating the maximum area affected and dividing it by the total exposure unit area.
These computations will be performed conservatively to account for uncertainty associated with

contaminant distributions.
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Table 1
Parameters Used to Estimate CDI

Oral Absorption Efficiency 0.8 (VOCs) 0.8 (VOCs) 0.8 (VOCs) 0.8 (VOCs)
0.5 (other organic 0.5 (other organic 0.5 (other organic 0.5 (other organic unitless
compounds) compounds) compounds) compounds)
0.2 (inorganics) 0.2 (inorganics) 0.2 (inorganics) 0.2 (inorganics)

a —  USEPA (1989a) Risk Assessment Guidance for Superfund Vol. I, Human Health Evaluation Manual (Part A).

b —  USEPA (1991b) Risk Assessment Guidance for Superfund Vol. I: Human Health Evaluation Manual Supplemental Guidance, Standard
Default Exposure Factors, Interim Final, OSWER Directive: 9285.6-03.EPA/600/8-89/043.

¢ — USEPA (1991a), Risk Assessment Guidance for Superfund: Vol. I — Human Health Evaluation Manual (Part B, Development of

Risk-Based Preliminary Remediation Goals), OSWER Directive 9285.7-01B.
d —  Calculated as the product of ED (years) x 365 days/year.
e — Calculated as the product of 70 years (assumed lifetime) x 365 days per year.
f —  Assuming one day per week exposure.
g —  Assuming trespassing occurs during the 10-year adolescent/teenage period.
NA —  Not applicable.
The FI/FC factors modify the concentrations to more closely approximate site-wide exposure
conditions for a given exposure unit area. When the UCL is used as EPC, no FI/FC adjustments
will be made. In addition, CPSSs not eliminated from the HHRAs based on the screening
comparisons described in Section 3.4 may be eliminated as a COPC because the UCL
concentration does not exceed the corresponding background concentration or RBC. This will be

discussed on a site-specific basis.

15



Technical Memorandum Revision 1
Human Health Risk Assessment Approach
Jor NSA Memphis

February 4, 1997

4.5.1 Surface Soil Pathway Exposure
Ingestion of COPCs in Surface Soil
Except CDI for a site resident’s exposure to carcinogens, the following equation is used to

estimate the ingestion of COPCs in soil:

CDL,=(EPC)(R)EF)ED)F)(FD)/(BWXAT)
where:
CDI], = ingested dose (mg/kg-day)
EPC, = exposure point concentration of contaminant in soil (mg/kg)

IR = ingestion rate (milligrams per day [mg/day])
EF = exposure frequency (days/year)

ED = exposure duration (years)

F = conversion factor (1E-6 kg/mg)

= fraction ingested from contaminated source (unitless)
BW = body weight (kg)
AT = averaging time (days)

The LWA is used to calculate carcinogenic CDI for site residents. An example of the LWA
calculation is shown below for the soil ingestion pathway, and LWAs are similarly calculated for

subsequent equations.

LWA = [(IR, x ED,)/BW,] + [(IR, x ED)/BW ]
where:
LWA = lifetime weighted average
IR = ingestion rate (milligrams per day [mg/day])
ED = exposure duration (years)
BW = body weight (kg)
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adult
child

Consequently, CDI for carcinogens would be calculated as follows for site residents:

where:
CDI,
EPC,
EF
F
FI
AT
LWA

CDL=(EPCYEF)(LWA)F)(FD)/(AT)

ingested dose (mg/kg-day)

exposure point concentration of contaminant in soil (mg/kg)
exposure frequency (days/year)

conversion factor (1E-6 kg/mg)

fraction ingested from contaminated source (unitless)
averaging time (days)

lifetime weighted average

Dermal Contact with COPCs in Surface Soil

The following equation is used to estimate intake due to dermal contact with COPCs in soil:

where:
CDL,
EPC,
CF
EF
ED

FC

CDL,,=(EPC)(CF)(EF)(ED)(F)(FCYABSYAF)/(BW)(AT)

dermal dose (mg/kg-day)

exposure point concentration of contaminant in soil (mg/kg)
contact factor (cm?)

exposure frequency (days/year)

exposure duration (years)

conversion factor (1E-6 kg/mg)

fraction contacted from contaminated source (unitless)

absorption factor (unitless value, specific to organic versus inorganic compounds)

17



Technical Memorandum Revision 1
Human Health Risk Assessment Approach
for NSA Memphis

February 4, 1997

AF adherence factor (milligrafns per square centimeter [mg/cn’])
BW = body weight (kg)

AT = averaging time (days)

4.5.2 Groundwater Pathway Exposure ‘
Ingestion and Inhalation of COPCs in Groundwater
The following equation is used to estimate the ingestion and/or inhalation of COPCs in
groundwater:
CDI,, =(EPC,)ARXEF)(ED)}(FI)/(BW)(AT)

where:

CDI, = ingested/inhaled dose (mg/kg-day)

EPC, = exposure point concentration of contaminant in water (milligrams per liter [mg/L])

IR = ingestion rate (L/day)

EF = exposure frequency (days/year)

ED = exposure duration (years)

FI = fraction ingested from contaminated source (unitless)
BW = body weight (kg)

AT = averaging time (days)

HHRAS are comprised of many tables, and intake tables serve only as an intermediate check when
reviewing the document. The CDI equations above can be solved assuming a concentration of 1,
and the result can be used as a universal multiplier. Multipliers were developed for each typical
land use scenario and are shown in Table 2. Consequently, a significant number of the tables in

HHRAS can be eliminated. An example of the abbreviated CDI method is shown below:
| CDI=(EPC)(M)

where:
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CDI = chronic daily intake (mg/kg-day)
EPC = exposure point concentration (mg/kg or mg/L)
M = multiplier specific to the exposure scenario, land use, and potential receptor

selected

Table 2

__Multipliers* Used to Estimate Chronic Daily Intake

Soil Groundwater

Ingestion Dermal Contact Ingestion

All Chemicals*

Trespasser Noncarcinogens 3.17E-7 1.30E-7 NA
(age 7-16) Carcinogens 4.52E-8 1.85E-8 NA

Notes:
NA — Not applicable
LWA —  Lifetime weighted average
P - The product of the multiplier and the exposure pomt concentration equals the chronic daily intake for a

given chemical assuming a reasonable maximal exposure scenario.

— The multiplier for inorganics is multiplied by a factor of 0.1 to account for the dermal absorption factor
of 0.001 for inorganics; the multiplier for organic compounds includes the 0.01 factor.

— The ingestion intake is also used to address inhalation risk in accordance with USEPA's Supplemental
Guidance To RAGS Bulletin 3; ingestion risk is approximately equal to risk posed by dermal and
inhalation exposure while showering, and this is applied to volatile organic compounds only.
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Because multipliers can be reviewed separately, CDI will be incorporated into the risk and hazard

equations and will not be presented in separate tables.

5 Toxicity AsSessment

5.1 Carcinogenicity and Noncancer Effects |

USEPA has established a classification system for rating the potential carcinogenicity of
environmental contaminants based on the weight of scientific evidence. The cancer classes are
described below. Cancer weight-of-evidence class "A" (human carcinogens) means that human
toxicological data have shown a proven correlation between exposure and the onset of cancer (in
varying forms). The "B1" classification indicates some human exposure studies have implicated
the compound as a probable carcinogen. Weight-of-evidence class "B2" indicates a possible
human carcinogen based on confirmatory carcinogenic laboratory animal data. Weight-of-
evidence class "C" identifies possible human carcinogens, and class "D" indicates a compound not
classifiable with respect to its carcinogenic potential. A class “A” compound posing risk higher
than USEPA’s acceptable risk range has more weight than would a class “C” compound. There
is more uncertainty in the lower classifications, so the weight-of-evidence should be used by risk

managers when making risk management decisions based on cancer risk.

USEPA has established slope factors (SF) for carcinogenic compounds. The SF is defined as a
"plausible upper-bound estimate of the probability of a response (cancer) per unit intake of a
chemical over a lifetime"” (RAGS, Part A). Upper-bound estimates are more likely to overestimate
cancer potential.

In addition to potential carcinogenic effects, most substances also can produce other toxic
responses at doses greater than experimentally derived threshold concentrations. USEPA has
derived reference dose (RfD) values for thesé substances. A chronic RfD is defined as, "an
estimate (with uncertainty spanning perhaps an order of magnitude or greater) of a daily exposure
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concentration for the human population, including sensitive subpopulations, that is likely to be
without an appreciable risk of deleterious effects during a lifetime." These toxicological values
are used in risk formulae to assess the upper-bound level of cancer risk and noncancer hazard

associated with exposure to a given chemical concentration.

For carcinogens, the potential risk posed by a chemical is computed by multiplying the CDI
(as mg/kg-day) by the SF (in reciprocal mg/kg-day). The HQ (for noncarcinogens) is computed
by dividing the CDI by the RfD. USEPA has set standard limits (or points of departure) for
carcinogens and noncarcinogens to evaluate whether significant risk is posed by a chemical
(or combination of chemicals). For carcinogens, the point-of-departure range is 1E-6, with a
generally accepted range Qf 1E-6 to 1E4. These risk values correlate with one in 10,000 (1E-4)
and one in 1 million (1E-6) excess cancer incidence resulting from exposure to toxic compounds
from outside the body.

For noncarcinogens, other toxic effects are generally considered possible if the HQ (or sum of
HQs for a pathway-hazafd index) exceeds the threshold value of 1. Although both cancer risk and
noncancer hazard are generally additive only if the target organ is common to multiple chemicals,
a most conservative estimate of each may be obtained by summing the individual risks or hazards,
regardless of target organ. Site-specific HHRAs for NSA Memphis will take the universal
summation approach for each class of toxicant. Details regarding the risk formulae applied to site

data are provided in Section 6, Risk Characterization.

Critical studies used in establishing toxicity classifications by USEPA are shown in the IRIS
database, which is the primary source for information necessary to estimate risk. HEAST, Fiscal
Year 1995 is the secondary source for this information. In addition, USEPA’s National Center
for Environmental Assessment (NCEA) will be used as a source when necessary. In accordance
with RAGS, a table will summarize toxicological data in the site-specific HHRASs in the form of
RfDs and SFs obtained for COPCs identified in site media, as well uncertainty/modifying factors,

target organs, and cancer classes (where available).
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5.2 Evaluating Dermal Exposure and the Resulting Toxicity

In accordance with USEPA Region IV’s Supplemental Guidance to RAGS Bulletin 2, dermal RfD
values and SFs are derived from the corresponding oral values. As described in the supplemental
guidance, the oral RfD is multiplied by an oral absorption efficiency factor (OAF), expressed as
a decimal. The resulting dermal RfD is based on the absorbed dose. The RfD based on absorbed
dose is the appropriate value with which to compare a dermal dose, because dermal doses are
expressed as absorbed rather than administered (intake) doses. For the same reasons, a dermal
SF is derived by dividing the oral SF by the OAF. The oral SF is divided rather than multiplied

because SFs are expressed as reciprocal doses.

Appendix A of RAGS, Part A states that in the absence of specific data, an assumption of 5% oral
absorption would be relatively conservative. Supplemental Guidance to RAGS: Region IV Bulletin
2 indicates that in the absence of specific data, USEPA Region IV suggests an oral absorption
factor of 80% for volatile organics, 50% for semivolatile organics,' and 20% for inorganic

chemicals. These percentages (or associated fractions) will be used in the site-specific HHRAs

5.3 Toxicity Profiles for COPCs

In accordance with RAGS, toxicological summary paragraphs will be included in the body of the
HHRA text for all COPCs. Most information for the profiles will be gleaned from IRIS and
HEAST. Another source of information will be NCEA. Any additional references will be noted
specifically in the text. The profiles will summarize adverse effects of COPCs and the amount

associated with such effects.

6 Risk Characterization

Risk characterization combines the exposure assessment and toxicity assessment resuits to yield
qualitative and quantitative expressions of risk and/or hazard for the exposed receptors. The
quantitative component expresses the probability of developing cancer, or a threshold comparison
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of the estimated dose with a reference dose for noncancer effects. These quantitative estimates
are developed for individual chemicals, exposure pathways, transfer media, and source media, and
for each receptor for all media to which one may be exposed. The qualitative component usually
involves comparing COC concentrations in media with established criteria or standards for
chemicals for which there are no corresponding toxicity values. The risk characterization helps

guide risk-management decisions.

Generally, the risk characterization will follow the methodology prescribed by RAGS Part A, as
modified by more recent information and supplemental guidance cited in the earlier sections of this
memorandum. The USEPA methods are designed to be health-protective and tend to overestimate
risk rather than underestimate it. The risk results, therefore, are generally overly conservative,

because risk characterization involves summing the overestimated risk estimates.

6.1 Risk Characterization Methodology

Potential excess risks to humans following exposure to COPCs will be estimated using methods
established by USEPA, when available. As discussed above, these methods are health-protective
and are likely to overestimate risk. Risks from hazardous chemicals are calculated for either
carcinogenic or noncarcinogenic effects. Some carcinogenic chemicals may also pose a
noncarcinogenic hazard. The potential human health effects associated with chemicals that

produce carcinogenic and other toxic effects will be characterized separately, as discussed below.

6.1.1 Carcinogenic Effects of Chemicals

The risk attributed to exposure to carcinogens is estimated as the probability of an individual
developing cancer over a lifetime as a result of exposure to a potential carcinogen. In the low-dose
range, which would be expected for most environmental exposures, cancer risk is estimated from

the following linear equation (EPA, 1989a):
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ILCR=(CDI)(SF)

where:
ILCR = incremental lifetime excess cancer risk, a unitless expression of the
probability of developing cancer, adjusted for reference incidence
CDI = chronic daily intake, averaged over 70 years (mg/kg-day)
SF = cancer slope factor (mg/kg-day)’

For a given pathway with simultaneous exposure of a receptor to several carcinogens, the

following equation is used to sum cancer risks:

Risk, = ILCR(chem,)+ILCR(chem,)+...ILCR(chem,)
where:
Risk,
ILCR(chem,)

total pathway risk of cancer incidence

incremental lifetime excess cancer risk for a specific chemical
Cancer risk for a given receptor across pathways and across media is summed in the same manner.

6.1.2 Noncarcinogenic Effects of Chemicals

The risks associated with the noncarcinogenic effects of chemicals are evaluated by comparing an
exposure level or intake with a reference dogse. The HQ, defined as the ratio of intake to RfD, is
defined as (RAGS, Part A):

HQ=CDI/RfD
where:
HQ = hazard quotient (unitless)
CDI = intake of chemical (mg/kg-day)
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RfD reference dose (mg/kg-day)

Chemical noncarcinogenic effects are evaluated on a chronic basis, using chronic RFD values.
An HQ of 1 indicates that the estimated intake equals the RfD. If the HQ is greater than unity,

there may be a concern for potential adverse health effects.

In the case of simultaneous exposure of a receptor to several chemicals, an HI will be calculated
as the sum of the HQs by:

HI=HQ, + HQ, + ...HQ,
where:
HI = Hazard Index (unitless)
HQ = Hazard Quotient (unitless)

Risk and hazard projections will be summarized in tabular format on a medium- and exposure

pathway-specific basis in the HHRAs.

6.2  Surface Soil Pathways

Generally, the incidental ingestion and dermal contact pathways will be characterized for surface
soil. Surface soil onsite will be evaluated under scenarios and exposure pathways outlined in the
site-specific HHRAs.

6.3 Groundwater Pathways

Groundwater pathways will typically consist of ingestion and inhalation of volatilized chemicals
in groundwater. The site-specific HHRAs will detail the pathways which will be addressed. Most
groundwater pathways are not complete because municipal water supplies are used, and this will
be discussed in the HHRAs.
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6.4  COCs Identified

COCs will be identified based on cumulative (all pathway) risk and hazard projected for the sites.
USEPA has established a generally acceptable risk range of 1E-4 to 1E-6, and an HI threshold of
1.0. Any COPC that is carried through the risk assessment process and found to contribute to a
scenario with an ILCR in excess of 1E-4 or HI greater than 1 for any of the exposure scenarios
evaluated in this risk assessment, and has an individual exposure pathway risk greater than 1E-6
or exposure pathway HQ greater than 0.1, will be referred to as a COC. A table will present the
COC:s identified in site-specific HHRAs.

7 Risk Uncertainty

This section will discuss the uncertainty and variability inherent in the risk assessment process in
addition to site-, medium-, and exposure pathway-specific influences. Overall, uncertainties
associated with the initial stages of the risk assessment process become magnified when they are
combined with other uncertainties. It is not possible to eliminate all uncertainties; however,
recognizing the uncertainties is fundamental to understanding and subsequently using risk

assessment results.

- Where chronic RME estimates of risk/hazard indicated a significant threat (e.g., ILCR greater
than 1E-4) would be posed to human health, central tendency (CT) analysis may be performed.
RME estimates are based on the upper bound (90th or 95th percentile) exposure assumptions,
while CT estimates are based on the 50th percentile (mean or median) values. CT exposure
scenarios are constructed consistent with standard CT exposure assumptions provided in
Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable
Maximum Exposure-Drajft (USEPA, November 1993). CT exposure assumptions will be presented
ih the site-specific HHRASs, when applicable.
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8 Risk Summary
Risk estimates will be presented and summarized in table form in the site-specific HHRAs.

9 Remedial Goal Options

RGOs are chemical concentrations computed to equate with specific risk and/or hazard goals that
may be established for a particular site. As previously discussed, COCs are identified as any
COPC that significantly contributes to a scenario of concern. RGOs will be calculated for each
land use scenario with cumulative risk estimates greater than 1E-4 or cumulative hazard indices
greater than 1.0. Based on this method, COCs may be identified, requiring RGO calculation.
Inclusion in the RGO table does not necessarily indicate that remedial action will be required to
address a specific chemical. Instead, RGOs are provided to facilitate risk-management decisions.

In accordance with USEPA Supplemental RGO Guidance, RGOs will be calculated at 1E4, 1E-5,
and 1E-6 risk levels for carcinogenic COCs and HI goals of 3, 1, and 0.1 for noncarcinogenic

COCs. RGOs will be based on specific scenarios which will be identified in the site-specific
HHRASs.
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Appendix G

Wildlife Toxicity Data —
Baseline Risk Assessment Table






Appendix G
_Wildlife Toxicity Data
Baseline Risk Assessment
Assembly E .

NSA Memphis — Millington, Tennessee
’ i s " Test
o Chemical - ... Species 4. Test Type Duration: . Effect e Reference }

Anthracene Mouse Oral NR Mortality 17,000 RTECS, 1993

Benzo(a)pyrene Rat Oral (chronic) Pregnancy Sterility in offspring 40 USEPA, 1984
Rat Oral (chronic) 3.5 months Reproductive 50 USEPA, 1984
Rodents Single oral dose NR Mortality 50 Eisler, 1987

Bis(2-ethylhexyl)phthalate Rat Oral NR Mortality 30,600 RTECS, 1993
Rat Oral NR Reproductive effects 7,140 RTECS, 1993
Rat Oral NR Reproductive effects 35 RTECS, 1993
Rat Oral NR Reproductive effects 6,000 RTECS, 1993
Rat Oral NR Reproductive effects 17,200 RTECS, 1993
Rat Oral NR Reproductive effects 10,000 RTECS, 1993
Rat Oral NR Reproductive effects 9,766 RTECS, 1993
Mouse Oral NR Mortality 30,000 RTECS, 1993
Mouse Oral NR Reproductive effects 78,880 RTECS, 1993
Mouse Oral NR Reproductive effects 4,200 RTECS, 1993
Mouse Oral NR Reproductive effects 50 RTECS, 1993
Mouse Oral NR Reproductive effects 1,000 RTECS, 1993
Mouse Oral NR Reproductive effects 2,040 RTECS, 1993
Rabbit Oral NR Mortality 34,000 RTECS, 1993
Guinea pig Oral NR Mortality 26,000 RTECS, 1993
Guinea pig Oral NR Reproductive effects 20,000 RTECS, 1993
Mammal Oral NR Reproductive effects 20,000 RTECS, 1993
Mammal Oral NR Reproductive effects 509,000 RTECS, 1993




Appendix G
- Wildlife Toxicity Data
Baseline Risk: Assessment -
. Assembly E ,
NSA Memphis — Millington, Tennessee

Bis(2-ethythexyl)phthalate) | Mouse Single oral dose Mortality 800 RTECS, 1993 and
(Continued) NIOSH, 1985
Mouse Oral (subchronic) 13 weeks Renat effects 125 RTECS, 1993
Butylbenzylphthalate Rat . Oral NR Mortality 2,330 RTECS, 1994
Rat Oral NR Reproductive effects | 21,000 RTECS, 1994
Rat Oral NR Reproductive effects 16,400 RTECS, 1994
Rat Oral NR Reproductive effects 16,400 RTECS, 1994
Rat Oral NR Reproductive effects 4,900 RTECS, 1994
Mouse Oral NR Mortality 4,170 RTECS, 1994
Guinea Pig Oral NR Mortality 13,750 RTECS, 1994
1,4-Dichlorobenzene Rat Oral NR Mortality 500 RTECS, 1994
Rat Oral NR Reproductive effects 7,500 RTECS, 1994
Rat Oral NR Reproductive effects 10,000 RTECS, 1994
Mouse Oral NR Mortality 2,950 RTECS, 1994
Rabbit Oral NR Mortality 2,830 RTECS, 1994
Di-n-butylphthalate Rat Oral (subchronic) 48 days Reproductive 125 ATSDR, 1989
Rat Oral 1 year Mortality 600 IRIS, 1991
Fluoranthene Rat Oral NR Mortality 2,000 RTECS, 1994
Phenanthrene Mouse Oral NR Mortality 700 RTECS, 1994
Pyrene Rat Single oral dose NR Mortality 2,700 RTECS, 1993 and
NIOSH, 1985
Mouse Single oral dose NR Mortality 800 RTECS, 1993 and
NIOSH, 1985
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__Appendix G
Wildlife Toxicity Data
Baseline Risk Assessment
.- Assembly E

~ NSA Memphis — Millington; Tennessee

. TestType | Duration | . Effect
Aroclor 1248 Rat Oral NR Mortality 11,000 RTECS, 1993

Rabbit Oral NR Reproductive effects 165 RTECS, 1993

Monkey Oral NR Reproductive effects 32 RTECS, 1993

Monkey Oral NR Reproductive effects 55 RTECS, 1993

Monkey Oral NR Reproductive effects 17 RTECS, 1993

Monkey Oral ‘NR Reproductive effects 35 RTECS, 1993

Monkey Oral NR Reproductive effects 24 RTECS, 1993

Monkey Oral NR Reproductive effects 83 RTECS, 1993

Chicken Oral 8-9 weeks Egg hatchability 4.88 USEPA, 1993

Chicken Oral NR Egg production and 9.8 USEPA, 1993
hatchability

Chicken Maternal diet NR Chick growth 0.98 USEPA, 1993

Chicken Oral 8 weeks Egg production and 49 USEPA, 1993
hatchability

Aroclor 1254 Mouse Oral NR Reproductive 1.53 USEPA, 1993
Chicken Oral (chronic) NR Embryonic mortality 0.9° USEPA, 1993
Rock dove Oral (chronic) NR Parental incubation 0.9El Peakall and Peakall, 1973
behavior

American kestrel Oral (chronic) 69 days Reduced sperm 9 Eisler, 1986
concentration

Mink Oral dose of 160 days Reproductive 0.096 USEPA, 1993

contaminated meat




G

ty Data

Baseline Risk Assessment
Assembly E

. Duration

NSA Memphis — Millington, Tennessee

oo Effect

NR Mortality 13,15 RTECS, 1993 l

Aroclor 1260 Rat Oral
Rat Single oral dose NR . Mortality 500 Eisler, 1986
Rat Single oral dose NR Mortality 1,300 . Eisler, 1986
Rat Oral NR Reproductive effects 1,674 RTECS, 1993
Rat Oral (chronic) 2 generations Reduced littler size 7.6 USEPA, 1985
Rat Oral (subchronic) 9 weeks Fetal mortaiity; 6.4 ATSDR, 1987

maternal toxicity

Mouse Oral NR Reproductive effects 74 RTECS, 1993 I
Mink Single oral dose Mortality 4,000 Eisler, 1986
Mink Single oral dose Mortality 3,000 Eisler, 1986
Mink Single oral dose Mortality 750 Eisler, 1986
Mink Oral (subchronic) 4 months Impaired reproduction 0.0075b Newell et al., 1987 |
Chicken Oral (chronic) NR Embryonic mortality 0.9° " USEPA, 1976

Chlordane Rat Oral NR Mortality 283 RTECS, 1993
Rat Single oral dose Mortality 430 Allen et al., 1979
Rat Single oral dose Mortality 335 Allen et al., 1979
Rabbit Single oral dose Mortality 300 Allenet al., 1979 |
Rabbit Single oral dose Mortality 100 Allen et al., 1979
Dog Single oral dose Mortality 200 Allen et al., 1979
Goat Single oral dose Mortality 180 Allen et al., 1979
Japanese quail Oral (acute) 5 days Mortality 35% Hill et al., 1975
Bobwhite Oral (acute) 5 days Mortality 29% Hill et al., 1975
Mallard Oral (acute) S days Mortality 62% Hill et al., 1975
Pheasant Single oral dose Mortality 24 USFWS, 1984
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Appendix G
Wildlife Toxicity Data
: Baseline Risk Assessment
o Assembly E
_ NSA Memphis — Millington, Tennessee
__ Chemical Duration | Effeet

Pesticides/PCBs - . L i

4,4'-DDE Rat Oral NR Mortality 800 RTECS, 1993
Mouse Oral NR Mortality 700 RTECS, 1993
Hamster Oral NR Mortality > 5,000 RTECS, 1993
Mallard Oral NR Eggshell thinning 291 USEPA, 1993
Mallard Oral 2 years Reproductive: embryo 0.58 USEPA, 1993

mortality, cracked eggs

Kestrel Oral NR Eggshell thinning 0.39 USEPA, 1993

4,4'-DDT Rat Oral NR Mortality 87 RTECS, 1993
Rat Single oral dose Mortality 100 USEPA, 1985
Rat Oral NR Reproductive 112 RTECS, 1993
Rat Oral NR Reproductive 100 RTECS, 1993
Rat Oral NR Reproductive 430 RTECS, 1993
Rat Oral NR Reproductive 1,890 RTECS, 1993
Rat Oral NR Reproductive 250 RTECS, 1993
Rat Oral NR Reproductive 50 RTECS, 1993
Rat Oral (chronic) 3 generations Reproductive 0.2 IRIS, 1991
Rat Oral 2 years Reproductive 2.5 USEPA, 1993
Mouse Oral NR Mortality 135 RTECS, 1993
Mouse v N Single oral dose Mortality 200 USEPA, 1985
Mouse Oral NR Reproductive 504 RTECS, 1993
Mouse Oral NR Reproductive ' 81 RTECS, 1993
Mouse Oral NR Reproductive 124 RTECS, 1993
Mouse Oral NR Reproductive . 148 RTECS, 1993




.Appendix G
 Wildlife Toxicity Data

Bas

e Risk Assessriient

~ NSA Memphis — Millington, Tennessee

4,4'-DDT (continued)

Reference -

RTECS, 1993 Il

Rabbit Oral NR Mortality 250
Rabbit Oral NR Reproductive 150 RTECS, 1993 “
Guinea pig Oral NR Mortality 150 RTECS, 1993 I
Hamster Oral NR Mortality > 5,000 RTECS, 1993
Dog Oral NR Mortality 150 RTECS, 1993
Dog Single oral dose Mortality 60 USEPA, 1985
Dog Oral NR Reproductive 3,540 RTECS, 1993
Monkey Oral NR Mortality 200 RTECS, 1993
Chicken Oral (subchronic) 10 weeks Decreased reprot'iuctive 91.4® USEPA, 1985
success; toxic
symptoms
Rock dove Single oral dose Mortality 4,000 USFWS, 1984
Black duck Oral (chronic) 2 years Reduced eggshell 0.14* Longcore and Stendell,
thickness 1977
Mallard Single oral dose Mortality 2,240 USFWS, 1984
Mallard Oral (subchronic) 96 days Reduced eggshell 2.8 Longcore and Stendell,
thickness 1977
Mallard Oral NR Eggshell thinning 1.16 USEPA, 1993
Mallard Oral NR Eggshell thinning 291 USEPA, 1993
Mallard Oral 2 years Reproductive 1.45 USEPA, 1993
California quail Single oral dose Mortality 595 USFWS, 1984
Japanese quail Single oral dose Mortality 841 USFWS, 1984
Pheasant Single oral dose Mortality 1,334 USFWS, 1984
Sandhill crane Single oral dose Mortality 1,200 USFWS, 1984




. Appendix G
Wildlife Toxicity Data
Baseline Risk Assessment
Assembly E

- Spécies i

_ TestType

B Duration

NSA Memphis - Millington, Tennessee -

Effect

— e

4,4'-DDT (continued) Kestrel Oral (chronic) Twk-1yr Reduced eggshell 0.56 USEPA, 1985
thickness
Kestrel Oral (chronic) 1 year Reduced eggshell 0.16 Wiemeyer, et al., 1986
thickness
Barn owl Oral (chronic) 2 years Reduced eggshell 0.14* Longcore and Stendell,
thickness 1977
Dieldrin Mouse Single oral dose NR Mortality 38 Allen et al., 1979
Mouse Oral (chronic) 80 weeks Body tremors 0.33 ATSDR, 1992
Rat Single oral dose NR Mortality 46 Allenetal., 1979
Guinea pig Single oral dose NR Mortality 25 Allen et al., 1979
Rabbit Single oral dose NR Mortality 45 Allen et al., 1979
House sparrow Single oral dose NR Mortality 48 USFWS, 1984
C‘hickevn Single oral dose NR Mortality 20 Allen et al., 1979
Rock dove Single oral dose NR Mortality 27 USFWS, 1984
Gray partridge Single oral dose NR Mortality 9 USFWS, 1984




~ Appendix G
Wildlife Toxicity Data

Baseline Risk Assessment

C o AsemblyE
' 'NSA Memphis — Millington
L Duration 1 s fmp/XpBW/day) 1 . - Reference. - .
Dieldrin (continued) Chukar Single oral dose NR Mortality 25 USFWS, 1984
Japanese quail Oral (acute) 5 days Mortality 6 Hill et al., 1975
Japanese quail Single oral dose NR Mortality 70 USFWS, 1984
California quail Single oral dose NR Mortality 9 USFWS, 1984
Bobwhite Oral (acute) 5 days Mortality 3? Hill et al., 1975
Pheasant Single oral dose NR Mortality 79 USFWS, 1984
Mallard Oral (acute 5 days Mortality 12? Hill et al., 1975
Mallard Oral (acute) S days Mortality n? Hill et al., 1975
Mallard Single oral dose NR Mortality 381 USFWS, 1984
Whistling duck Single oral dose NR Mortality 100 USFWS, 1984
Canada goose Single oral dose NR Mortality 141 USFWS, 1984
Goat Single oral dose NR Mortality 100 Allen et al., 1979
Sheep Single oral dose NR Mortality 50 Allen et al., 1979
1 Cattle Single oral dose NR Mortality 60 Allen et al., 1979
Mule deer Single oral dose NR Mortality 75 Allen et al., 1979
Cat Single oral dose NR Mortality 300 Allen et al., 1979
Dog Single oral dose NR Mortality 65 Allen et al., 1979
Endosulfan Mouse Oral (chronic) 78 weeks Mortality 0.9 ATSDR, 1991 Jl
Mouse Oral (chronic) 78 weeks Ovarian cyst 0.26 ATSDR, 1991
. development
Rat Single oral dose NR Mortality 24 ATSDR, 1991
Rat Oral (chronic) 2 years Reduced testes weight 10 USEPA, 1980
Mallard Single oral dose NR Mortality 33 USFWS, 1984
Mallard Single oral dose NR Mortality 31.2 USFWS, 1984
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Appendix G
Wildlife Toxicity Data
Baseline Risk Assessment
oo AssemblyE
NSA Memphis — Millington, Tennessee
| - OralLby, |  LoAEL Lo
Duration =} o0 Effect: 2] (mp/kg/BW) |- (mpg/keBW/day) |- - Reference: .
Endrin Pheasant Single oral dose NR Mortality 80 USFWS, 1984
Mouse Oral (chronic) 80 weeks Mortality 0.53 ATSDR, 1990
Dog Oral (chronic) 19 months Decreased weight gain 0.1 USEPA, 1985
2,3,7,8-TCDD Northerh Bobwhite Single oral dose NR Mortality 0.015 Hudson et al., 1984
Ringed Turtle Dove Single oral dose NR Mortality 0.810 Hudson et al., 1984
Mallards Single oral dose NR Mortality 0.108 Hudson et al., 1984
Chicken Single oral dose NR Mortality 0.037 Kociba & Schwetz, 1982
Guinea pig Oral NR Mortality 0.002 Kociba & Schwetz, 1982
Mouse Oral NR Mortality 0.284 Kociba & Schwetz, 1982
Guinea Pig Single oral dose NR Mortality 0.0006 Harless et al., 1982
Rat Single oral dose NR Mortality 0.022 Kociba & Schwetz, 1982
Monkey Single oral dose NR Mortality 0.070 Olson et al., 1980
Dog Single oral dose NR Mortality 0.1 Kociba & Schwetz, 1982
Mouse Single oral dose NR Mortality 0.114 Kociba & Schwetz, 1982
, Rabbit Single oral dose NR Mortality 0.115 Olson et al., 1980
: Hamster - Single oral dose NR Mohality 1.157 Kociba & Schwetz, 1982
| Rat ‘ i I Oral (chronic) 'NR a Reproductive effects . | i o ( 1.0E-05 McNulty, 1977
{Monkey T r Oral (chronic). NR. i Reproductive effects  |j | 1.7E-06 Ramel, 1978
v ";‘Chicken o T : * Oral (chromic) 21 days - ' Chick liver disease l - .- 0.001 . NRCC 1981
Aluminum Mouse : Oral 2-3 genrtns Reduced bodyweight 425 NIOSH, 1985 “
gain of newborns
Rat Oral 15 days Reduced growth 100 Bernuzzi, et al., 1989 "
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_ Wildlife Toxicity Data
Baseline Risk Assessment
... AssemblyE
_ NSA Memphis — Millington, Tennessee
Effect
Arsenic Rat Oral NR Reproductive effects 0.61 RTECS, 1993
Rat Oral NR Reproductive effects 0.58 RTECS, 1993
Rat Oral NR Mortality 763 RTECS, 1993
Mouse Oral NR Mortality 145 RTECS, 1993
Beryllium Rat Single oral dose NR Mortality 10 USEPA, 1985
—___»Ih(:r”” e = P : R e
Cadmium Rat ‘ Oral NR Reproductive effects 155 RTECS, 1993
Rat Oral NR Reproductive effects 220 RTECS, 1993
Rat Oral NR Reproductive effects 21.5 RTECS, 1993
Rat Oral NR Reproductive effects 23 RTECS, 1993
Rat Single oral dose Mortality 250 Eisler, 1985
Rat Oral NR Mortality 225 RTECS, 1993
Mouse Oral NR Mortality 890 RTECS, 1993
Mouse Oral NR Reproductive effects 448 RTECS, 1993
Mouse Oral NR Reproductive effects 1,700 RTECS, 1993
Guinea ;Sig Single oral dose Mortality 150 Eisler, 1985
Mallard Oral (subchronic) 90 days Egg production 10 Eisler, 1985
I suppressed
Chromium (Potassium Japanese quaii Oral (acute) 5 days Mortality 126 Hill and Camardese,
dichromate) 1986
Copper Rat Single oral dose Reproductive effects 152 NIOSH, 1985 and
RTECS, 1993
Mallard Oral (subchronic) 29 days NOAEL for 10.5b Demayo et al., 1982
survivorship
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Appendix G
Wildlife Toxicity Data
Baseline Risk Assessment
: .o Assembly E
| NSA Memphis — Milington, Tennessee
1 e | omiLpg, LOAEL »
Test Type: |  Duration Effect 2} (mg/kg/BW) | (mg/kgBW/day) |} = = - Reference
y T
Rat ! Single oral dose NR Mortality 319 Sax, 1984
] MouSé Single oral dose NR Mortality 979 Sax, 1984
'Guinea pig Single oral dose NR Mortality 1,200 Sax, 1984
Lead Rat Orat NR Reproductive effects 790 RTECS, 1993
. Rat Oral NR Reproductive effects 1,140 RTECS, 1993
Rat Oral NR Reproductive effects 520 RTECS, 1993
Rat Oral NR Reproductive effects 1,100 RTECS, 1993
Calf Single oral dose NR Mortality 220 Eisler, 1988
Mouse Oral NR Reproductive effects 1,120 RTECS, 1993
Mouse Oral NR Reproductive effects 6,300 RTECS, 1993
Mouse Oral NR Reproductive effects 300 RTECS, 1993
Mouse Oral NR Reproductive effects 4,800 liTECS, 1993
Domestic animal Oral NR Reproductive effects 662. RTECS, 1993
Mammal Oral . _.NR Reproductive effects 2,118 RTECS, 1993
Kestrel Diet NR Decreased egg laying 250° Eisler, 1988
. S fertility;, decreased egg
i e - -~ shell-thickness |- e . ’
ﬁéédingsm». Oral - - - © - NR o] - -keduced gbro'wth and [ e »l25‘ Eisler, 1988
b i = brain weight; abnormal v
- s g i oy development - L
Japanese duail Diet 5 days Mortality Hill and Camardese,
1986




 ‘Oral (subchronic) | - 90 days - Delayed-growth of - ATSDR, 19%
) i “testes * - 7 ; C :
Mouse Oral (chronic) 103 weeks Mortality » 4},050 ATSDR, 1990
B Rat Single oral dose NR Mortality 410 ATSDR, 1990
Rat Oral (acute) 20 days Mortality 225 ATSDR, 1990
Rat Oral (subchronic) 20 days Decreased littler 3,10013 ATSDR, 1990
weight during gestation
Rat ! Oral (chronic) ¢ 103 weeks Mortality 930 ATSDR, 1990
Gﬁinea»"big Single oral dose NR Mortality 400 USEPA, 1984
Mercury Monkey * Oral (chronic) 18 months Weakness, rigidity 25 ATSDR, 1990
Mouse Single oral dose Mortality 22 NIOSH, 1985
Rat Oral (chronic) NR Reduced fertility 0.5 Eisler, 1987
Rat Single orai dose Mortality 18 NIOSH, 1985
Pig : Oral (subchronic) Pregnancy High incidence of 4 0.5 Eisler, 1987
stillbirths
Mule deer Single oral dose Mortality 17.9 Eisler, 1987
River otter Single oral dose Mortality 2 Eisler, 1987
Mink Single oral dose Mortality 1 Eisler, 1987
Dog - - Oral (subchronic) Pregnancy High incidence of 0.1 Eisler, 1987
stiltbirths
House sparrow Single oral dose Mortality 12.6 Eisler, 1987
Rock dove Single oral dose Montality 22.8 Eisler, 1987
Chicken Single oral dose Mortality 20 Fimreite, 1979
Bantam chicken Single oral dose Mortality 190 Fimreite, 1979
G-12




Appendix G
Wildlife Toxicity Data
Baseline Risk Assessment
o Assemibly E .
NSA Memphis — Millington, Tennessee

RTRE LOA.EL Ll .
Duration: i Reference::
......... Al
Mercury (continued) Prairie chicken Single oral dose "Mortality 11.5 Eister, 1987
Chukar ’ Single oral dose ) Mortality - 26.9 Eisler, 1987
Corurnix = " Single oral dose . Mortality 11 Eisler, 1987
Matlard" ’ Oral NR Reproduction, behavior 1 0.064 USEPA, 1993
Black duck Oral (subchronic) 28 weeks Reproduction inhibited 022" Eisler, 1987
Fiilvous whistling duck |  Single oral dose Mortality 37.8 Eisler, 1987
Northern bobwhite Single oral dose Mortality 23.8 S Eisler, 1987
Bobwhite quail Oral (acute) 5 days Mortality 523 Hill et al., 1975
Japanese quail Single oral dose Mortality 14.4 Eisler, 1987
ST " Gray partridge Single oral dose Mortality 17.6 Eisler, 1987
Gray pheasant Oral (subchronic) 30 days Reduced reproductive 0.64 - Eisler, 1987
o T ability T
Ring-necked pheasant Single oral dose Mortality 11.5 . Eisler, 1987
Nickel Rat . Oral +'NR: Reproductive effects 158 RTECS, 1994
i B T
Single oral dose 3 NR Mortality 67 ATSDR, 1987
| Selenium Rati' Oral ' E {ONRE Morfality 6,700 |} RTECS, 1993
Oral W NR Reproductive effects 134 RTECS, 1993
T H ™ LR 7 * T -
..Oral (subchronic).. | .-3.months .. Reduced hatchability .- oo oo -~ 4 S o i S— . ... Eisler, 1985
Vamadiom . . b . onal@ewe).....| Sdays_.l..  Morality <. -{ .= Hill and Camardese,
Rt 3 RECE R U piewdyiotd ‘ : .- - 1986
Zinc i Single oral dose [ Mortality 2,510 o RTECS, 1993
- Oral (subchronic). .| ;- NR | _ Kidney toxicity _ 160 Liobet, etal., 1988 ||
Notes: 1 s
LD50 = Dose resulting in 50% mortality in test population. TERSE
BW = Body weight. .
LOAEL = Lowest Observed Adverse Effect Level. F T IR DU E e S
NR = Not reported. .
a = Converted to dose per kilogram body weight by multiplying by ingestion and dividing by body weight.
b =  Estimated by applying a LOAEL-NOAEL ratio of 5 (Newell et al., 1987).
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Appendix A

Topographic Map — NSA Memphis Southside



Appendix B

DPT Piezocone Soundings and Hydrocone Plots



Table B-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

oo0ln
0.04
< 0;0]

0026001427
0026001627
002001825
omco0iszs
002G002130
0026002527

0026001639
oozGooITI6 . o (
002G001836 o 1.490-04 0.42




Sample ID

Table B-1
Summary of Horizontal Hydraulic Conductivity Estimates From Hydrocone Data
Assembly E DPT Investigation
NSA Memphis — Millington, Tennessee
Horizontal Hydraulic Conductivity Horizontal Hydraulic Conductivity
(cm/sec) (feet/day)

009G001046
009G001150
009G001246

1.31e-04 0.37

0 512

0146000711

SWMU 14 Loess DPT Points

0146000545
014G000743

123
014G001543

1.22¢-05 ' ' 0.03

42




SWMU 2

DPT SCREENING INVESTIGATION RESULTS
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IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE
FOR SOUTHEASTERN UNITED STATES SOILS

JOB NAME ......... ENSAFE '
MEMPHIS NSA

MILLINGTON TENNESSEE

FILE NAME......... 02-P13
DEPTE  SOIL BEHAVIOR PT LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE (KG/CM2) (RG/CM2) VALUES  EFFECTIVE DENSITY  ANGLE MODULUS  SHEAR
STRESS (%) (DEGREES) (KG/CM2) STRENGTE
(RG/CH2) (K6/CN2)
$ % & tht thit
1 SILTY FINE SAND 196.6 .62 Y 4 .03 »90% 48 432 - -- - --
2 DENSE OR CEMENTED §.  541.7 4.69 90 90 067 »90% 48 1191 -- -- - --
3 SILTY FINE SAND 222.6 3.58 55 55 .098 »90% 48 489 -- -- - --
4 SILTY 70 CLAYEY F.5. 117 .3 % % 128 »90% 48 257 - - - --
5 SILTY 70 CLAYEY F.S.  112.8 2 i .159 803-908 48 248 -- -~ - --
6 SILTY 70 CLAYEY F.§.  148.4 .76 49 49 19 »90% 48 326 -- -- -- --
7 SILTY FINE SAND 183.1 2.46 45 45 221 »90% 48 402 - - .- -
8  SILTY FINE SAND 123.8 1.92 30 30 .281 803-90%  46-48 n -- -- -~ -
9  SILTY FINE SAND 89.4 L4 2 2 282 708-808  44-46 196 -- - - -
10 SILTY T0 CLAYEY F.§.  64.5 1.03 21 2 313 603-708  44-46 141 -- - -~ --
11 SILTY T0 CLAYEY F.§. 9L.5 1.55 30 30 344 708-803  44-46 201 -- - --
12 SILTY 70 CLAYEY F.§. 73.9 1.3 4 U 375 708-808  42-44 162 -- -- --
13 CLAYEY FINE SAND 347 85 13 13 405 403-508  40-42 16 - -- -~
14 SILTY FINE SARD 92.4 1.0 23 23 436 103-80%  44-46 203 -- - -- -

15 SILTY 70 CLAYEY F.§.  63.1 321 2 467 603-708  42-44 138 -- -- -- --
16 SILTY T0 CLAYEY F.5.  32.2 A5 10 10 498 0% 38-40 10 -- - - --
17 CLAYEY FINE SAND 20.5 21 8 8 .528 <408 36-38 45 -- - -- --
18 SILTY TO CLAYEY F.S.  22.6 J4 07 7 .559 <408 36-38 49 -- - -- --
19 SILTY T0 CLAYEY F.5.  31.3 J3 10 10 .59 <40% 36-38 68 - - - --
20 SILTY T0 CLAYEY F.S. 32 220 10 10 .621 «40% 36-38 10 - - - --
21 CLAYEY FINE SAND 17.2 AT 6 6 .651 <40% 32-34 37 - - - -
22 CLAYEY FINE SAND 13 08 5 5 .682 0% 30-32 28 -- -- - e
23 CLAYEY FINE SAND 18.4 A1 01 .13 40} 32-34 40 -- -- - --
24 SILTY 70 CLAYEY F.S.  22.8 A1 01 J44 408 34-36 50 - - - --

[ )
o

SILTY T0 CLAYEY F.5.  28.2 J409 9 75 <408 36-38 62 -- - - -

26 SILTY 70 CLAYEY F.S.  53.9 84 17 17 .805 40%-50%  38-40 118 -~ -- -- --
27 FINE SAND 119.3 1.19 23 23 .838 603-70¢  42-44 262 -- - . .-
28 SILTY T0 CLAYEY F.5.  40.9 S 131 .869 <40% 36-38 89 -- - - -
29 SILTY FINE SAND 18 A 1919 9 50§-60%  40-42 m -~ - -- -
30 FINE SAND 135.6 98 21 27 933 703-808  42-44 298 -- - - --




QZ-PH CONTINUED ENSAFE

DEPTH

FEET

i
kY]
3
34
35
36
37

*
*
*

SOIL BEHAVIOR PT LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY  COMP.
TYPE (KG/CM2) (RG/CM2) VALUES STRESS ~ DENSITY  ANGLE MODULUS  SHEAR §T
FINE SAND 121.4 85 U U .966 60%-708  40-42 267 -- -- -
FINE SAND 245.6 .11 49 4 1 >90% 44-46 540 -- -~ --
FINE SAND 237 2.66 47 47 1.033 >90% 44-46 521 - - --
FINE SAND 238.7 .26 41 47 1.066 >90% 44-46 525 -~ -- -
FINE SAND 182.6 13636 1.099 703-808  42-44 401 -- -- -
SILTY FINE SAND 64.1 33 16 16 1.13 403-50%  38-40 141 -- -- -
FINE SAND 123.7 A5 4 1.163 603-708  40-42 212 -- -- --
N'=POINT STRESS*(.2+.04*FRICTION RATIO)

NORMALLY CONSOLIDATED SANDS
* FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES
b FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 T0 6 TIMES BIGHER
##  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.

OCR
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PIEZOCONE SOUNDING

PORE PRESSURE~U A~FACTOR LOCAL FRICTION-F FAICTION RAATI10~- PR
b 19

POINT STRESS~AC POINT STAESS~OC
Ka/cus 00 Ke/cH® ) Ke/cus 1 0 % 200 ¢
1 Il 1 [ ] L L L L J 1 L A 1 I ] r'y L 4 1 L J
L J
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'l
4
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*d
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e
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0: : L
¥ ] l

A
P e

[ TP N

» PUSH INTERAUPTED T ADD AOD

Adtodndd

4
o

Kg/cu® 0 0

PP Y

FILE #..... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE
SOUNDING # .... 02-P20
TEST DATE 11-08-1998 14: 40: 57

PORE PRESSURE DECAY DATA MAY BE AVAILABLE




DEPTH
FEET

SOIL BEEAVIOR
TYPE

1 SILTY FINE SAND

2 SILTY FINE SAND

3 SILTY FINE SAND

4  SILTY T0 CLAYEY F.S.

5 SILTY CLAY 10 CLAY

6 CLAY

7 SILTY CLAY 10 CLAY

§  CLAYEY FINE SAND

9 SILTY 10 CLAYEY F.S.

150 SILTY 10 CLAYEY F.S.

’ILTY 10 CLAYEY F.S.
ILTY 70 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

21 FINE SAND

23 FINE SAND

24 FINE SAND \

25 DENSE OR CEMENTED §.

26 FINE SAND

27 SILTY FINE SAND

28 FINE SAND

29 FINE SAND

30 FINE SAND

T

(KG/CH2) (KG/CM2) VALUES

179.6
m
219.9
0
28.9
2.7
3.3
55.1
64.3
5.9
57.5
1.4
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

o et s b e s e e DD
e e o s e o e o o
G O =3 B B B =3

TS —3 O GO 0O N L O

N OO O
) CO b b
"~

e s e e o & e e e o @
D O CO BN w3 U LD
OO v N o O B OO =3

Al
A5
.57
.89
A2
.26
24
.08
.33

X

4
68
54
23
19
2
25
2
3
17
19
14
12

17
23
15
13
10
13
it
20
2
21
36
kL
18
2
11
20

ENSAFE
MEMPHIS NSA

MILLINGTON TENNESSEE

02-P20

N'  VERTICAL RELATIVE
EFFECTIVE DENSITY
STRESS (%)
(KG/CM2)

§ %

4 .03 »90%

68 .061 »90%

54 .092 >90%

23 123 703-80%

19 A5 --

2 JA75 --

25 .202 --

22 .233 60%-703

21 .264 103-80%

17 294 60%-70%

19 2325 60%-70%

14 .356 503-60%

12 .387 60%-70%

14 418 603-70%

1 448 603-70%

23 479 703-80%

15 .51 503-60%

13 .541 503-60%

10 571 403-50%

13 .602 503-60%

14 .633 508-60%

20 .666 60%-70%

2 .699 10%-80%

21 133 70%-80%

36 .769 903

kL .802 803-90%

18 .833 503-60%

24 .866 103-80%

17 J9 508-60%

20 933 60%-70%

FRICTION  YOUNGS

ANGLE

MODULUS

UNDRAINED
SHEAR

(DEGREES) (KG/CMZ) STRENGTE

111

»48
>48
>48
>48

44-46
44-46
42-44
42-4
40-42
42-44
42-44
42-44
42-44
40-42
40-42

38-40 -

40-42
40-42
42-4
42-44
42-44
44-46
44-46
40-42
42-4
40-42
40-42

ki

395
598
483
154

121
141
116
126
95

112
123
155
209
136
115

118
124
222
4
303
485
315
163
21
187
228

(KG/CN2)
#ik

SENSITIVITY  COMP.

oCR



02-p20  CONTINUED ENSAFE

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

31 FINE SAND 109.9 29 21 2 .966 603-708  40-42 241 - -- -

32 FINE SAND 18.5 07 15 15 998 503-60¢  38-40 1m -- -- --

33 FINE SAND 154.6 A3 30 30 1,032 703-808  42-44 M0 - ‘ -- --

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

* NORMALLY CONSOLIDATED SANDS

i FOR OVERCONSOLIDATED SAKDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

tt FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCE AS 3 70 6 TIMES HIGHER
ti¢¢  NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN KK 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.

OCR




FEET

SOUNDING DEPRPTH,

POINT STRESS-GC
Ke/cM®

POINT STRESS-GC
Wy | K/ g g

0
'l ] i ] 1

PIEZOCONE SOUNDING

PORE PRESSURE-U

EB/C?' 1 0

A—-FACTOR

T, w

LOCAL FRICTION-F

K6/cM2
: s

FRICTION RATIO- FR

1

70 65 60 55 850 45 40 35 30 28 20 5 40
* L J + +

78

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

"

abdosaalhasashassolds

P WS e

TP PUrwew

ilo o 1 1 ‘ i

FILE #.....
MEMPHIS NSA

ENSAFE

MILLINGTON TENNESSEE
SOUNDING # .... 02-P23
TEST DATE 12-041-4995 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 BEHAVIOR Pr 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) (RG/CM2) STRENGTH
(RG/CH2) (RG/CH2)
§ % + i thhh
1 CLAYEY FINE SAND 35.6 85 14 U 03 603-708  >48 18 97 3.1 Q16
2 SANDY CLAY 26.2 97 13 13 058 -- - - 1.63 2.6 02 6
3 SANDY CLAY 25.3 87 12 12 .085 - - - 1.57 2.9 02 6
4  SANDY CLAY kY 1.05 16 16 12 - -- -- 1.98 3 01 6
5 SANDY CLAY 35.5 131 11 n Q4 -- -- -- 2.2 2.7 01 6
6  SANDY CLAY 29.17 1.06 14 14 167 -- - - 1.83 2.7 01 6
7  SANDY CLAY 8 85 14 14 194 -- -- -- 1.72 3.2 02 6
8  SANDY CLAY 2.4 J4 12 12 222 -- -- -- 1.49 3.2 02 6
9  SANDY CLAY 19.4 ST 9 9 249 -- -- -- 1.17 3.3 H1 6
10 SILTY CLAY TO CLAY 16.3 ST 10 10 .276 -- -- -- .98 2.8 N ) S
11 CLAY 11.5 S22 111 301 -- -- - .67 2.1 .02
12 CLAY : 10.9 58 10 10 .326 - -- -- .63 1.8 02 ’
13 CLay 15.1 J 15 15 351 -- -- - .89 2.1 01
14 CLAY 13.1 61 13 13 376 -- -- -- .16 2.1 016
15 SANDY CLAY 20.7 5310 10 .403 -- -- -- 1.23 3.8 7
16 SANDY CLAY 18.9 A1 9 9 A31 -- -- -- 1.12 4.5 016
17 SANDY CLAY 20.7 66 10 10 .458 - -- - 1.23 3.1 026
18 SANDY CLAY 24.1 g 12 12 .485 -- -- -- 1.4 3.4 026
19 SANDY CLAY 21.5 .8 13 13 513 -- -- -- 1.65 3.4 02 6
20 SILTY CLAY T0 CLAY 2.2 J6 13 13 R1 -- -- -- 1.19 2.6 1) 6
21 SILTY CLAY T0 CLAY 17.2 g 11 567 -- -- -- .99 2.4 A1 6
22 SANDY CLAY 18.1 5 9 9 .595 -- -~ - 1.05 3.5 A1 6
23 CLAYEY FINE SAND 29.1 .6 111 626 <40% 36-38 65 -- - -- -
24 SANDY CLAY 17 45 8 8 .653 - - - 97 3.1 J1 6
25 SILTY T0 CLAYEY F.§.  101.3 24 3% 684 §03-708  42-44 222 -- - -~ -
26 SILTY TO CLAYEY F.S.  179.6 4.2 59 59 14 803-908  44-46 395 -- .- -- -
27 CLAYEY FINE SAND 121.8 4.06 48 48 145 708-808  42-44 267 -- - -~ e
28 SILTY 70 CLAYEY F.S.  175.7 4.06 58 58 176 803-903  44-46 386 - -- -- -
29 SILTY FINE SAND 239.17 4.87 59 59 .807 »90% 44-46 527 -- - - -
30 SILTY T0 CLAYEY F.§.  222.5 522 14 M .838 >90% 44-46 489 - - -- --




.JZ-PZB 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 SILTY FINE SAND 22.2 3.92 55 55 .868 »90% 44-4p 488 - -- - -
32 SILTY FINE SAND 176.1 293 4 4 .899 803-908  42-44 387 -- - -- --
33 SILTY FINE SAND 121.5 .17 31 1 93 703-803  42-44 280 - -- -- --
34 SILTY FINE SAND 135.1 1.8 331 .961 703-803  42-44 297 - -- -- -
35 FINE SAND 169.2 .19 13 3 994 708-808  42-44 n -- -- -- --
36 FINE SAND 341.2 3.18 69 69 1.027 »90% 46-48 163 - - -- -
37 PINE SAND 350.3 393 1070 1.06 »90% 46-48 170 -- -- -- --

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

* NORMALLY CONSOLIDATED SANDS

L FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

a4 FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 70 6 TINES HIGHER
#¢tt  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 AKD R. G. CAMPANELLA IN THE HANDBOOK
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST'

IT IS THE POLICY OF IN-SITU TECENOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS

. ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECENOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA.
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS.



PIEZOCONE SOUNDING

POINT STRESS-QC POINT STAESS-QC PORE PRESSURE-U A-FACTOR LOCAL FRICTION-F FRICTION RATIO- FR

1 1 3 1 1 1 i 3 - 4

A

FEET
30 25 20 45 40

8.

SCMJh"DIhﬁB DEPTH,
4

50

*

*

]

+

+

+

+

+

+

TO ADD ROD

. PUSH INTERUPTED
PORE PRESSURE DECAY DATA MAY BE AVAILABLE

0 Ke/CM® 500 0 Ke/cM2 5 0 Ke/cMB 10 4 200 0 K8/CcM® 0 0 X 10

FILE #..... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE
SOUNDING # .... 02-P24
TEST DATE 42-01-41995 47: 50: 46




DEPTH

FEET

ND OO0 w3 O U e L) B

[ A

G PO B P2 B PO B3 PO BRI PO RO e e et b bt b
€D D OO0 ~—] O N B L) B D OO0 3 O N e LD

JOB NAME

FILE NAME

SOIL BEHAVIOR
TYPE

SANDY CLAY

SILTY CLAY TO CLAY
CLAY

CLAY

CLAY

CLAY

CLAY

CLaY

SILTY CLAY T0 CLAY
SANDY CLAY

SANDY CLAY

CLAYEY FINE SAND
CLAY

CLAY

CLAY

CLay

CLAY

CLAY

SILTY CLAY T0 CLAY
SILTY CLAY TO CLAY

CLAY

CLAY
SANDY CLAY

SANDY CLAY
SILTY CLAY 10 CLAY
CLAYEY FINE SAND
CLAYEY FINE SAND
SANDY CLAY

CLAYEY FINE SAKD
CLAYEY FINE SAND

PT

(KG/CH2) (KG/CMZ) VALUES

15
34.5
38
36.6
33.5
25.3
23.3
22.8
23.7
26.2
21.4
29.1
.5
17.1
12.5
1.1
11.6
11.3
15.5
14.1
6.8
9.3
19.1
11.3
9.7
23.%
15.3
15
2
3.2

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

LF

MILLINGTON TENNESSEE

ENSAFE
MEMPHIS NSA
02-P24

¥ §'  VERTICAL
EFFECTIVE
STRESS
(KG/CH2)

§

1T 1 027

230 054

38 38 079

36 36 J04

333 129

25 25 154

323 A7

2 0 .204

15 15 231

131 .258

1313 .286

1n1u .16

i 2 341

17T n .366

21 .391

11 .416

1111 441

11 .466

10 10 493

9 9 52l

6 6 .545

9 9 .57

9 9 .598

5 5 .625

6 6 .652

9 9 .683

6 6 14

T 1 .41

8 8 J12

2 12 .803

RELATIVE  FRICTION  YOUNGS

DENSITY
(%)

]

-
-
-
-
-

40%-50%

<40%
<408
<40%
<40%

ANGLE ¥ODULUS
(DEGREES) (KG/CM2)
+ k4
40-42 64
34-36 51
32-34 3
34-36 48
36-38 68

UNDRAINED
SHEAR
STRENGTE

(KG/CH2)
kit

93
.14
2.36
2.21
2.07
1.56
1.4
1.39
1.4
1.6
1.67
1.29
1.01
12
.63
.66
.64
9
.84
35
5
1.1l
.62
.51

.83

SENSITIVITY  COMP.
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u
)
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D
D

D

u
.02
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02
.02
.02

.01
01
.03
.02
01
.02
.02
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02-p24  CONTINUED ENSAFE

DEPTE  SOIL BEHAVIOR 44 LF ¥ 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 SAKD 75.3 .08 30 30 834 503-60%  40-42 165 - - -- -
32 CLAYEY FINE SAND 53.8 1 U 864 408-508  38-40 118 - - -- -
33 SILTY 70 CLAYEY F.§.  148.7 352 H 8 895 708-808  42-44 ki -- .- -- -
34 SILTY FINE SAND 169.3 .9 &2 4 .926 803-908  42-4 n -~ - - --
35 SILTY FINE SAND 118.9 1.9 29 29 .957 60%-708  40-42 261 -- - - -
36 FINE SAND 144.9 1.43 28 28 .99 708-808  42-44 18 -- - -- -

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

¢ NORMALLY CONSOLIDATED SANDS

H FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

i FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 TO 6 TIMES HIGHER
#+4¢t  NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN KK OF 17 IS SUGGESTED

TEE 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 TEE POLICY OF IN-SITU TECENOLOGY Y0 CONTINUALLY UPGRADE AXD MODIFY C.P.T CORRELATIONS AS
PUBLISEED RESEARCE AND LOCAL EXPERIENCE GROWS. ‘




100

HYDROCONE

40 -

VOLUME OF WATER
(cc*s)

(VOLUME OF WATER)

Los

230

2004

150-

100+

(FEET OF WATER)

ARGON GAS PRESSURE

HYDROSTATIC PRESSURE

- 50

o 0 ] -t
o -l = -t o

ELAPSED TIME (MIN)

< [ ] o
o N (]

TEST

CONDUCTIVITY, (K) = .01 PER DAY
6.419%10—- 6 CM/SEC

n (] -l < ~ o
- ] o o (] m
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... O02H4327
TEST DATE
18: 12: 10 12~-11-1993

SAMPLE DEPTH (FT) 27
SROUNDWATER DEPTH (PT) 48




VOLUME OF WATER

(cc's)

(FEET OF WATER)

500

HYDROCONE TEST

4004

3004

200+

100+

CONDUCTIVITY, (K) = 2.13 FEET PER DAY

7 .53%10—~ 4 CM/SEC

LOG (VOLUME OF WATER)

' ]
L]
«

230
200+
150+
100-

850 -

HYDROSTATIC PRESSURE

N N M M«
ELAPSED TIME (MIN)

v n v 5— v ﬁ.
< 0

ENSAFE MEMPHIS NSA
LOCATION... O02H1337

TEST DATE
10: 09: 34 12-12-41998

SAMPLE DEPTH (FT) 37
GROUNDWATER DEPTH (FT) 18

Y

APSED TIME (MIN)

® ' ® = &

. L]
0w W N N M M«

EL

4.9




HYDROCONE TEST

500
CONDUCTIVITY, (K) = .04 FEET PER DAY
400- E 1.59%10—- 5 CM/SEC
[ T, =21
0
3 _ 3004 T, =2
w? g F ;
[=]
8 3
5 200- 2
[¢]
g |
400+
o L LJ L} LS L] L L] L ) 4
°© ¢+ o ¥ % 8B & % 8 8 ¢
aso ELAPSED TIME (MIN)
200-
7]
E 150+ ENSAFE MEMPHIS NSA
~ LOCATION... O02H1427
TEST DATE
o 5 400- 15: 59: 18 12-12-1995
o
SAMPLE DEPTH (FT) 27
8 GROUNDWATER DEPTH (FT) 18
o 850 -
s HYDROSTATIC PRESSURE
0
- 5c T — T — ) Y T
o - o o - & ~ 8 8 a <
ELAPSED TIME (MIN)




VOLUME OF WATER

ARBON GAB PRESSURE

HYDROCONE TEST

500
CONDUCTIVITY, (K) = .02 FEET PER DAY
400- E 7.22%10—~ 6 CM/SEC
P —
Y To =12.1
a 300 g TF =43
200+ 2
[« ]
o
-
100+
o LS Ll L] L8 v LS L) v L
© 8 « 0o o 2 % 3 % 8 8
250 ELAPSED TIME (MIN)
200
E 180- ENSAFE MEMPHIS NSA
< LOCATION... 02H1440
TEST DATE
5 4004 , 17: 28: 15 12-12-1995
SAMPLE DEPTH (PT) 40
50 - GROUNDWATER DEPTH (FT) 418
HYDROSTATIC PRESSURE
0
- 5c L - “r — T T T r v
© 8 « w o 2 % I % 2 ¢8
ELAPSED TIME (MIN)




500

HYDROCONE

400+

200+

VOLUME OF WATER
(cc’s)

100-

250

2004

150-

100-

ARGON GAS PRESSURE
(FEET OF WATER)

HYDROSTATIC PRESSURE

- 850

" § 8 8 R

ELAPSED TIME (MIN)

100

(VOLUME OF WATER)

Lo6

TEST

CONDUCTIVITY, (K) = .01 FEET PER DAY

5.05%10—- 6 CM/SEC

-]

e 6 @ @ @ @ o
- ('] m < n ) ~
ELAPSED TIME (MIN)

80
80 -
10

ENSAFE MEMPHIS NSA

LOCATION... 02H1527
TEST DATE
11: 01: 85 12-13-1998

SAMPLE DEPTH (FT) 27
SGROUNDWATER DEPTH (FT) 48




VOLUME OF WATER

(cc’s)

(FEET OF WATER)

500

HYDROCONE TEST

400-

200-

230

150

1004

HYOROSTATIC PRESSURE

- 50

4} < n o [

ELAPSED TIME (MIN)

LO6 (VOLUME OF WATER)

CONDUCTIVITY, (K) = .09 FEET PER DAY
3.25%10- S CM/SEC
]

L] L4 v L4 L] L A v T

“w 8 ® €« W o N~ @ o 92
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... O2H15340
TEST DATE
15: 26: 48 12-13-41998

SAMPLE DEPTH (FT) 40
GROUNDWATER DEPTH (FT) 418




VOLUME OF WATER
(cc°s)

ARBON GAS PRESSURE
(FEET OF WATER)

500

HYDROCONE TEST

400+

200+

400+

CONDUCTIVITY, (K) = O FEET PER DAY

2.35%10~- 6 CM/SEC

=

% T

w TF =42,
5

g

8

HYDROSTATIC PRESSURE

- 850

v v v LA L

< N o @ ]
o ] < < n

ELAPSED TIME (MIN)

L L)
< N o
0 ~ o

(=4
o
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... 02Hi827
TEST DATE
08: 31: 33 12-14-~-1995

SAMPLE DEPTH (FT) 27
GROUNDWATER DEPTH (FT) 18




500

HYDROCONE

400

- 3004

200

VOLUME OF WATER
(cc’s)

100+

(VOLUME OF WATER)

Loe

230

150-

100+

ARGON GAS PRESSURE
(FEET OF WATER)

HYDROSTATIC PRESSURE

- 50

L v v L L]

@ 2 8 & 8

ELAPSED TIME (MIN)

TEST

CONDUCTIVITY, (K) =

.01 FEET PER DAY
6.97%10—- 6 CM/SEC

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA

LOCATION... O02H1839
TEST DATE

17: 14: 81 12-13-1998

SBAMPLE DEPTH (FT) 39
GROUNDWATER DEPTH (FT) 48




500

HYDROCONE

400-

3004

VOLUME OF WATER
(ccs)

100-

230

130-

ARGON BAS PRESSURE
(FEET OF WATER)
»
[~
?

HYDROSTATIC PRESSURE

- 80

- & ¥ 8 8
ELAPSED TIME (MIN)

LO8 (VOLUME OF WATER)

TEST

CONDUCTIVITY, (K) = .01 FEET PER DAY

5.6%10—- 6 CM/SEC

To-ai
TF =22.1

& %8 &8 8 ¢ 9 8
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... 02H1728
TEST DATE
18: 89: 28 12-15-19985
SAMPLE DEPTH (FT) 28
GROUNDWATER DEPTH (FT) 158




ARGON GAS PRESSURE

VOLUME OF WATER

(ccs)

(FEET OF WATER)

HYDROCONE

500

400+

300-

2004

100+

250

200+

150+

100+

HYDROSTATIC PRESSURE

o-——-‘ \

—

5 . ® &6

"« N N o ®
ELAPSED TIME (MIN)

<

B
<

LOG (VOLUME OF WATER)

TEST

CONDUCTIVITY, (K) = .26 FEET PER DAY
9.25%10- 5 CM/SEC

To =2 /

v T 5. T ﬁ. Y ﬁ. v ﬁ.
o " " e« N N ® ™ A - n
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... O02H4738
TEST DATE
10: 44: 27 12-13-1998

SAMPLE DEPTH (FT) 38
GRAOUNDWATER DEPTH (FT) 48




VOLUME OF WATER
(cc’s)

HYDROCONE TEST

500
E CONDUCTIVITY, (K) = 0 FEET PER DAY
400- ¢ 3.35%10—- 6 CM/SEC
x
300- g
2004 2
[ ]
[*]
|
41004
0
2
250 ELAPSED TIME (MIN)
200-
1504 ENSAFE MEMPHIS NSA
LOCATION... 02H1828
TEST DATE
100 09: 10: 31 12-18-1998
SAMPLE DEPTH (FT) 28
80 - GROUNDWATER DEPTH (FT) 48
HYDROSTATIC PRESSURE
o ~
- 5c T T L] T ) ™ 7 T ™
°© o @ & # & T 8 & N B8
ELAPSED TIME (MIN)




{cc’s)

VOLUME OF WATER

ARGON GAS PRESSURE
(FEET OF WATER)

3500

HYDROCONE

400-

3004

200

1004

LO68 (VOLUME OF WATER)

250

200

150-

HYDROSTATIC PRESSURE

o___f_\

s

B & h
L]

“ - 68 N ®
ELAPSED TIME (MIN)

Tn
<

< n

TEST

CONDUCTIVITY, (K) =

1.49%410—~ 4 CM/SEC

.42 FEET PER DAY

To-a .
Te =3

w

. ] 7 | n
D @ @« o o6 m ® «w < ®n
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... 0211838
TEST DATE
14: 37: 04 12-18-1995

SAMPLE DEPTH (PT) 38
SROUNDWATER DEPTH (FT) 18




500-

HYDROCONE

400-

VOLUME OF WATER
{cc’s)

100-

LO8 (VOLUME OF WATER)

250

200+

1804

100-

(FEET OF WATER)

ARGON BAS PRESSURE

HYDRAOSTATIC PRESSURE

- 50

L4 1 4 L e L]

o N <
o ) -t pr’ -t

ELAPSED TIME (MIN)

L L
L) o o
- -l o

TEST

CONDUCTIVITY, (K) = .03 FEET PER DAY

1.36%10—~ S5 CM/SEC

T
TF =8.1

o o < 0 @ o
(] - 0 o - - - - - o
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... O2H1928
TEST DATE
13: 14: 18 12-18-1998

SAMPLE DEPTH (PT) 26
SROUNDWATER DEPTH (FT) 18




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

500

HYDROCONE

400-

200-

100-

LO8 (VOLUME OF WATER)

230

200

190-

41004

80 -

HYDROSTATIC PRESSURE

/

.59

® . & N
- N N ) m
ELAPSED TIME (MIN)

' ]
.
-« w ®»

TEST

CONDUCTIVITY, (K) =

.32 FEET PER DAY
1.43%10—- 4 CM/SEC

To -

TF -3
L 'n v ﬁ. 4 ﬁ. T ﬁ. Y ﬁ.
g . - - ('] o (] m < <

ELAPSED TIME (MIN)

SAMPLE DEPTH (”T)
GROUNDWATER DEPTH (FT)

ENSAFE MEMPHIS NSA

LOCATION... 02H1939
TEST DATE
14: 852: 42 12-18-1995

13




VOLUME OF WATER
{cc’s)

(FEET OF WATER)

ARGON GAS PRESSURE

HYDROCONE TEST

DATA NOT AVAILABLE

(VOLUME OF WATER)

Loe

DATA NOT AVAILABLE

ELAPSED TIME (MIN)

CONDUCTIVITY, (K) =

DOATA NOT AVAILABLE

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... O2H2022

DATA NOT AVAILABLE




VOLUME OF WATER

ARBON GAS PRESSURE

(cc’s)

(FEET OF WATER)

500

HYDROCONE

4004

300

2004

4100+

200-

150+

100-

HYDROSTATIC PRESSURE

- 0 ® -« - -

ELAPSED TIME (MIN)

LO8 (VOLUME OF WATER)

TEST

CONDUCTIVITY., (K) = .02 FEET PER DAY

7.9%10—- 6 CM/SEC

'I'F =8.1

ol

/

o N < ] b (=]
® -l - -t - - o
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... 02H2039
TEST DATE
16: 88: 12 12-16-1988

BAMPLE DEPTH (FT) 39
SROUNDWATER DEPTH (FT) 148




VOLUME OF WATER

ARGON BAS PRESSURE

(cc’s)

(FEET OF WATER)

HYDROCONE TEST

%00
E CONDUCTIVITY, (K} = 0 FEET PER DAY
.07%10—
400- : 1.0 10— 6 CM/SEC
x
% T° =52,
300- g Te =63. /—//
2004 2
[ ]
[~]
.
400-
a ] m
o e m
o R 8o & 8 R & & & 3 2
25350 ELAPSED TIME (MIN)
2004
430+ ENSAFE MEMPHIS NSA
LOCATION... 02H2130
TEST DATE
400- 14: 85: 42 12~05-1998
SAMPLE DEPTH (FT) 30
%0 4 GAOUNDWATER DEPTH (FT} 20
HYDROSTATIC PRESSURE
0
o "
- 504+—h——v—p—n Lo L
o n - [ o o < o <
-t ™ < ] ~ ] -t -t =




VOLUME OF WATER

ARGON GAS PRESSURE

(cc*s)

(FEET OF WATER)

HYDROCONE

1000

800-

400-

200+

250

150+

100

HYDROSITATIC PRESSURE

o T

B & h
- o o m ]
ELAPSED TIME (MIN)

L08 (VOLUME OF WATER)

TEST

CONDUCTIVITY, (K) =

1.41 FEET PER DAY
4.99%10—- 4 CM/SEC

T
Te

.8
1.8

1.9

v ﬁ ¢ v
.

AR
m < <

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... 02H2149
TEST DATE

18: 24: 80

12-05-1995

SAMPLE DEPTH (FT) 48
BAOUNDWATER DEPTH (FT) 20




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

HYDROCONE

DATA NOT AVAILABLE

(VOLUME OF WATER)

LOo6

DATA NOT AVAILABLE

ELAPSED TIME (MIN)

TEST

CONDUCTIVITY, (K) =

DATA NOT AVAILABLE

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... O02H2229

DATA NOT AVAILABLE




VOLUME OF WATER

(Cc°s)

1000

HYDROCONE

800-

800+

400-

200-

‘ \ HYDROSTATIC PRESSURE

]

T v ﬁ. L2 ﬁ. 14 ﬁ. T
. - -t N o m (4] <
ELAPSED TIME (MIN)

4.9

LLO68 (VOLUME OF WATER)

TEST
CONDUCTIVITY, (K) = 3,34 FEET PER DAY
1.48%10- 3 CM/SEC
"
TO =4, 2
'l"._. =4.9
;, -t ﬁ. 4 ﬁ. 4 ﬁ. T ﬁ.
. -t -t N N ™ m < < n
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... 02H2249
TEST DATE
14: 14: 24 12-08—-1995

SAMPLE DEPTH (FT) 489
GROUNDWATER DEPTH (FT) 49




100

HYDROCONE TEST

40 -

VOLUME OF WATER
(cc’s)

LOG (VOLUME OF WATER)

280

2004

150+

100

(FEET OF WATER)

SOﬁ

ARGON GAS PRESSURE

HYODROSTATIC PRESSURE

Q
=

- 350

10 1

" 2 § g §
- (V) 2]
ELAPSED TIME (MIN)

CONDUCTIVITY, {K) = 0 FEET PER DAY

3.36%10— /SEC

'l'o =32,
TF =33,

- &8 4 8 8 ¢ ¢ 8
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... 02H2323
TEST DATE
13; 28: 32 12-04-1998

SAMPLE DEPTH (FT) 23
GAOUNDWATER DEPTH (FT) 18




500

HYDROCONE

400

300

200+

VOLUME OF WATER
(cc’s)

100

230

180-

4100-

(FEET OF WATER)

ARGON GAS PRESSURE

HYDROSTATIC PRESSURE

i~

- 50

e 6
- o o M m
ELAPSED TIME (MIN)

<

0
L

LOG (VOLUME OF WATER)

TEST
CONDUCTIVITY, (K) = .82 FEET PER DAY
2.9%10- 4 CM/SEC
— e —
To =14 /
Te =1.
o T n ' B 0
! “«- 8 N ® ® € < m
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... 02H2338
TEST DATE
18: 35: 12 12-01-1995

SAMPLE DEPTH (FT) 38
GRAOUNDWATER DEPTH (FT) 48




VOLUME OF WATER

ARGON GAS PRESSURE

(cc's)

(FEET OF WATER)

HYDROCONE TEST

500

400-

300+

100-

CONDUCTIVITY, (K) =

0 FEET PER DAY
9.87%10- 7 CM/SEC

To =7
Te =8

framan e S

L —

LOG (VOLUME OF WATER)

a50

2004

150+

100+

50 4

HYDROSTATIC PRESSURE

« W b N O W M o©°
8 N ®mM € ¥ W ®w KN
ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA

LOCATION... 02H2438
TEST DATE
10: 23: 14 12-02-1995

SAMPLE DEPTH (FT) 37
BROUNDWATER DEPTH (FT) 8

- 850

-t
o

L2
o
N

L

o
<

o
<

ELAPSED TIME (MIN)

v L
0 L] o
0n o ~




VOLUME OF WATER
(cc’s)

500

HYDROCONE TEST

400+

100-

CONDUCTIVITY, (Kl = 0O FEET PER DAY

1.92%10—- 6 CM/SEC

Loe nnuuu81w§um7mm

HYDROSTATIC PRESSURE

< -t m 8 N ]

ELAPSED TIME (MIN)

L L] Ld L4 LJ v
8 @ ¢ 2 B 8 R

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... O2H28327

TEST DATE
19: 19: 10 12-04-1998

SAMPLE DEPTH (FT) 27
GRAOUNDWATER DEPTH (FT) 18




VOLUME QF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

1000

HYDROCONE

800+

800-

400-

2004

250

200+

150

100+

50 4

HYDROSTATIC PRESSURE

- 850

T &8
-« N N (] m
ELAPSED TIME (MIN)

<

]
<

(VOLUME OF WATER)

LO6

TEST
CONDUCTIVITY, (K) = .66 FEET PER DAY
2.36%10~ 4 CM/SEC
/
To -4 /”/,”'
TF -2
n B ¢ ®oT® Tl
. - - o o ™ m < < n

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA

LOCATION... 02H2540
TEST DATE
12: 47: 38 12-085-1995

SAMPLE DEPTH (FT) 40
BAOUNDWATER DEPTH (PT)

13




VOLUME OF WATER

ARGON GAS PRESSURE

{cc’s)

(FEET OF WATER)

HYDROCONE TEST

500

400

300+

200+

1004

250

2004

180+

100-

50 A

HYDROSTATIC PRESSURE

I _

v L L] L L] T L]

o o W ¥

N < 7] (] -« -t -
ELAPSED TIME (MIN)

Ll
0
-t

Ld
@
-t

[
N

LOG (VOLUME OF WATER)

CONDUCTIVITY, (K) = 0 FEET PER DAY

1.1%40- 7 CM/SEC

T
T

o

=15
= 418.

ELAPSED TIME (MIN)

20

ENSAFE MEMPHIS NSA
LOCATION. .., 02H2627

TEST DATE
12: 35: 47

SAMPLE DEPTH (FT) 27
GROUNDWATER DEPTH (FT)

12-03-1995

18




500

HYDROCONE TEST

4004

- 300

200

VOLUME OF WATER
(cc’s)

100-

250

- CONDUCTIVITY, (K) = .06 FEET PER DAY
ﬁ 2.26%10- § CM/SEC
< -
S ———
% T
[<]
o
J
n
ﬁ v ﬁ T T T L3 T 'p___
° . . . o o m n
-’ m < ] ™~ [+)] -l -t -« -l

150-

100-

(FEET OF WATER)

ARGON GAS PRESSURE

HYDROSTATIC PRESSURE

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... 02H2843

TEST DATE
14: 44: 18 12-03-1995

SAMPLE DEPTH (FT) 43
BROUNDWATER DEPTH (FT) 15

ol

= 80+—p

6 B

h g 0 ~ o
ELAPSED TIME (MIN)

10.P

—n|
N o un
-« -t -l




VOLUME OF WATER
(cc*s)

(FEET OF WATER)

ARBON GAS PRESSURE

500

HYDROCONE

400

200-

100~

(VOLUME OF WATER)

LO8

250

2004

150

1004

HYDROSTATIC PRESSURE

'1«08

]
-t
-

ELAPSED TIME (MIN)

103

- -

170

TEST

CONDUCTIVITY, (K} = 0 FEET PER DAY

8.58%10-—- 7 CM/SEC

T — T & & &

ad o 8 o -t M

n (] -l ] -t
ELAPSED TIME (MIN)

183

170

ENSAFE MEMPHIS NSA
LOCATION... 02H2727
TEST DATE

17: 31: 014 12-03-1998

BAMPLE DEPTH (FT) @27
SGROUNDWATER DEPTH (FT)

18




ARGON GAS PRESSURE

VOLUME OF WATER

(cc’s)

(FEET OF WATER)

500

HYDROCONE

4004

300-

2004

100+

250

200-

150

100-

50 -

HYDROSTATIC PRESSURE

- 50

- N N m
ELAPSED TIME (MIN)

‘F T E T ﬁ.
m

<

(1]
L]
v

LOG (VOLUME OF WATER)

TEST

CONDUCTIVITY, (K) = .24 FEET PER DAY

B8.84%10- 5 CM/SEC

m o

=2

————

1.9

o TR T

o o m m < < in
ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA

LOCATION... 02H2741
TEST DATE
18: 07: 39 12-04-1995

SAMPLE DEPTH (FT) 41
BROUNDWATER DEPTH (FT) 18







SWMU 9

DPT SCREENING INVESTIGATION RESULTS






POINT STRESS-QC
Ke/cM®

POINT STRESS-GC

500 0 Ke/cM® 59 ¢

FEET
8 2 15 40

SOUNDING DEPTH,
v IR

R/,

7

PIEZOCONE SOUNDING

* * *

*

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

PORE PRESSURE-U- A-~FACTOR LOCAL FRICTION-F FRICTION RATIO- FR
Ke/CcM® 1 0 X 200 0 Ke/CcM® 0 0 X 10
b ¢
: : -
FILE #..... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE
SOUNDING # .... 09-P0S9
TEST DATE 12-17-1996 13: 49; 14




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

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

FILE NAME......... 09-P09
DEPTE  SOIL BEHAVIOR PT LF N N'  VERTICAL RELATIVE FRICTION YOUNGS  OUNDRAINED SENSITIVITY COMP. OCR
FEET TYPE (KG/CM2) (KG/CM2) VALUES  EFFECTIVE DENSITY  ANGLE MODULUS  SHEAR
STRESS (%) (DEGREES) (KG/CM2) SYRENGTE
(KG/CM2) (KG/CH2)
} * + #ht ik
1 CLAYEY FINE SAND k| 95 1313 .03 603-70¢  >48 " -- - - --
2 CLAYEY FINE SAND 1.9 1.11 16 16 .061 603-708  >48 92 -- - -- --
3 CLAYEY FINE SAND 51.1 1.2 20 2 .092 608-708  >48 112 - -- - -
4 SILTY FINE SAKD n.1 69 18 18 123 703-808  >48 160 - - -- -
5  CLAYEY FINE SAND 34.8 19 1313 153 508-608  4d4-46 16 - - - --
6 SILTY 70 CLAYEY F.§. 35 26 11 11 184 508-608  42-M4 n - - - -
7 SILTY FINE SAND 49 3 12 12 215 603-708  44-46 107 -- - -- --
8 CLAYEY FINE SAND 1.1 1.05 16 16 .246 608-708  42-44 90 - -- -- --
9 (LAY 1.1 1.85 31 31 21 - - .- 1.9 1.6 u
10 CLAY 2.2 1.63 22 22 .295 - - - 1.34 1.3 1]
11 CLAY 17.1 5 1T 1 32 - - - 1.02 2.2 01
12 SANDY CLAY 25.7 ST VA Vi 348 - - - 1.56 2.7 .02
13 SANDY CLAY 28.5 96 14 14 375 -~ - - 1.13 2.9 .02
14 SILTY CLAY TO CLAY 19 N S VA Vi 402 -- - - 1.13 2.6 01
15 SILTY CLAY T0 CLAY 10.3 31 6 6 43 -- -- - .58 .1 02 6
16 SANDY CLRY 12.5 23 6 6 A57 - - -- .1 5.2 02 6
17 SANDY CLAY 11.5 21§05 484 - - -- .65 4.1 02 6
18 SILTY CLAY T0 CLAY 1 G111 512 -- - -- .62 2.9 02 6
19 SANDY CLAY 5.6 08 2 2 .539 - - -- .28 6.3 03 3
20 SENSITIVE PINE GRAIN 6 0 33 .561 -- - - 3 80.8 03 3
21 CLAYEY FINE SAND 13.2 2 5 § .592 <408 32-34 29 - - - -
22 SANDY CLAY 18.9 4 99 619 - - - 1.1 4.4 01 6
23 CLAYEY FINE SAND 29.1 J4 11 1 .65 <40} 36-38 64 - - - -
24 SILTY 70 CLAYEY F.§. 28 3509 9 .681 0% 36-38 61 - - - -
25 SILTY 70 CLAYEY F.S.  25.5 8 8 8 112 <«40% 34-36 56 -- - - -
26 SILTY T0 CLAYEY F.5. 22.8 d 1T 1 142 0% 34-36 50 - -- - -
27 CLAYEY FINE SAND 14.5 2 5 5 13 <408 30-32 i - - - -
28 SILTY TO CLAYEY P.S.  25.2 08 8 8 804 40t 34-36 55 -- - - -
29 SILTY 70 CLAYEY F.S. 21 Jd171 017 .835 408 32-34 46 - - - -
30 SILTY T0 CLAYEY F.§S.  37.3 A5 12 12 .865 <40t 36-38 82 - - - -




.49-1’09 CONTINUED

DEPTE  SOIL BEEAVIOR

FEET

k]
32
3
K7}
35
36
kY]
38
39
40
41
42

TYPE

SILTY FINE SAND

SILTY T0 CLAYEY F.S.

CLAYEY FINE SAND

SILTY 70 CLAYEY F.S.

CLAYEY FINE SAND

SILTY TO CLAYEY F.S.
SILTY 70 CLAYEY F.S.

SILTY FINE SAND
SILTY FINE SAND
SILTY FINE SAND
FINE SAND
FIKE SAKD

ENSAFE

Pt IF NN
(RG/CN2) (KG/CM2) VALUES
69.5 411 1
58.4 84 19 19
40.8 6 16 16
339 A7 11 11
35.5 88 14 U4
50.3 95 16 16
12.9 1.16 - 24 24
84.8 L1 a2
1.1 .68 17 17
13.3 3 18 18
155.1 25 31 3
123.9 22 U U

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

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

VERTICAL
STRESS

.896
S27
.958
.988
1.019
1.05
1.081
1.111
1.142
1.113
1.206
1.239

RELATIVE
DENSITY

40%-50%
40%-50%
<40%
<40%
<40%
<40%
403-50%
50%-60%
40§-50%
403-50%
70§-80%
60%-70%

FRICTION  YOUNGS

ANGLE

38-40
38-40
36-38
34-36
34-36
36-38
38-40
38-40
38-40
38-40
42-44
40-82

MODULUS

152
128
89

"

18

110
160
186
157
161
3l
n

L FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCE AS 3 10 6 TIMES HIGHER
#4t  NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECENOLOGY 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.

UNDRAINED  SENSITIVITY  COMP.

SHEAR ST

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

OCR
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FEET
20

SMOUND ING DEPTH,

A

70

B

PIEZOCONE SOUNDING

POINT STAE®SS-QC POINT STRESS-QC PORE PRESSURE-U A-FACTOR LOCAL FAICTION-F  FAICTION RATIO- FR
Ke/cM® 500 0 Ke/cM® 80 0 Ke/cM® 1 X 200 0 KG/CM® 10 0 £ 10
A L L '] ']

* ¢ o

PP PP OW e

*

ahanasaldanssbassadasa
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PPWPY PPODY POUUE PP ww 1
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Saasadaa
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[ Py

NEMPHIS WBA L oaE
» PUSH INTERFUPTED TO ADD ROD MILLINGTON TENNESSEE
PORE PRESSURE DECAY DATA MAY BE AVAILABLE SOUNDING # .... 09-Pi4

TEST DATE 14-21-1998 46: 21: 26




FILE NAME......... 09-P14
DEPTE  SOIL BEHAVIOR T IF N X' VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED
FEET . TYPE (KG/CM2) (XG/CM2) VALUES  EFFECTIVE DENSITY  ANGLE MODULUS  SHEAR
STRESS (%) (DEGREES) (KG/CM2) STRENGTH
(K6/CH2) (R6/CM2)
§ * + thi thih
1 CLAY 46.4 2.31 46 46 024 - -- - 2.89
2 SILTY T0 CLAYEY F.§.  134.8 3. M4 u .055 908 8 296 -
3 SILTY 70 CLAYEY F.§.  128.2 . 4 4 .086 »90% 48 82 -
4  CLAYEY FINE SAND 67.2 .54 26 26 A1 703-808  »>48 147 -
5 (LAY 45.8 248 45 45 142 -- -- - 2.84
6 CLAY 21 .60 21 07 167 - -- -- 1.66
7 SOFT CLAY 8.7 1.04 8 8 .183 -- - -- .51
8 SOFT CLAY 1.4 3101 199 -- - -- 05
9 CLay 6.7 5 6 6 224 - - -- .38
10 SOFT CLAY 2.6 87 1 2 24 - - - A2
SOPT CLAY 1.3 1.2 1 1 .256 -- - -- 04
*> SOFT CLAY 4 .39 0 ¢ 2N - - - -.02
13 SOFT CLay 3.5 1.3% 3 3 .268 -- - - A7
14 SOFT CLAY 2.1 .21 2 2 304 - - - .08
15 SOPT CLAY 2 .01 0 0 .32 -- -- - -.04
16 SOFT CLAY 2.2 .9 2 2 .336 - -- - .08
4 K'=POINT STRESS*(.2+.04*FRICTION RATIO)

*%
*k%
kkkk

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

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

NORMALLY CONSOLIDATED SANDS

FOR OVERCONSOLIDATED SANDS,SLIGETLY REDUCE ABOVE FRICTION ANGLES

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

SEXSITIVITY  CONP.

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

PUBLISHEED RESEARCH AND LOCAL EXPERIENCE GROWS.

OCR
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1-1.5
1-1,5
<1

1-1.5
<1



POINT STRESS-GC
Ke/cu® 500 0 Ke/CM®

POINT STAESS-GC

PIEZOCONE SOUNDING

PORE PRESSURE--U A-FACTOR
[ Ke/CcM® 1 0 3

LOCAL FRICTION-F FRICTION RATIO- FR

Ka/CM®

FEET
3 30 283 20 5 10

SOUNDING DEPTH,
4 4

Au-

81
<

» PUSH INTERAUPTED TO AUD ROD

PORE PRESSURE DECAY ODATA MAY BE AVAILABLE

Aooaala

1

0 0

X 10

=

FILE #..... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE

SQUNDING # .... 09-P14A
TEST DATE 14-27-1998 42: 13: 33




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

JOB NAME ......... ENSAFE
MEMPHIS NSA
‘ MILLINGTON TENNESSEE
FILE NAME......... 09-P14A
DEPTE  SOIL BEHAVIOR 4 IF N N' VERTICAL RELATIVE FRICTION YODNGS  UNDRAINED  SENSITIVITY COMP. OCR
FEET TYPE (KG/CM2) (KG/CMZ) VALDES  EFFECTIVE DENSITY  ANGLE ¥ODULUS ~ SHEAR
STRESS (*) (DEGREES) (KG/CM2) STRENGTH
(KG/CH2) (KG/CK2)
§ % + e thht

1 CLAYEY FINE SAND 66.7 2.15 26 26 .03 708-808  >48 146 - - - -
2 SILTY 70 CLAYEY F.S. 1143 3.04 38 38 .06l »90% 48 251 - -- - --
3 CLAYEY FINE SAND 121.5 .73 48 48 .092 908 >48 267 -~ -~ -~ -
4  CLAYEY FINE SAND 90 .74 3 36 .123 708-808 48 198 -- - - -
5  CLAYEY FINE SAND 55.4 191 2 2 183 60%-703  46-48 121 - - -- --
6  SANDY CLRY 41.1 1.66 23 23 .181 - -- - 2.92 2.8 01 6
7 Clay 24.9 1.38 24 .206 -- - -- 1.53 1.7 w >6
8 CLAY 12 121 12 12 .23 -~ - - 12 9 02 6
9 SOFT CLAY 6.5 1266 6 6 247 -- -- - g1 5 1) 6
10 SOFT CLAY 8 1.3 &8 8 .263 - - - .46 5 w 6

SOFT CLAY 12.2 L4 12 12 219 - - -- 2 8 w 6
- CLay 14.8 1.5 14 U4 304 - -- - .88 9 01 6
13 SOFT CLAY 14.4 .1 14 U4 32 -- - - .85 .8 (1] 6
14 CLAY 14.1 1.9 14 U 345 - -- - .83 1 J1 6
15 CLAY 13.9 .26 13 13 a7 -- -- - 81 1 01 6
16 CLAY 13.3 .11 13 13 395 -- - - ) 1.1 Q1 6
17 SOFT CLAY 9.6 1.06 9 9 411 -- - -- .54 9 1) 6
18 SOFT CLAY 9.4 .19 9 427 -- -- -~ 52 .8 (1)) b
19 SOFT CLAY 3.1 99 3 3 443 - -- -- A2 3 w 1-1.5
20 SOFT CLAY 1.4 1.3 1 1 459 - - - .02 A U d
21 SOFT CLAY 2.3 .16 2 2 475 - - -- 07 . 1] 1
22 SOFT CLRY 1.9 .01 1 1 491 -- -- -- 04 Jd 1] <1
23 SOFT CLAY 3.1 1 33 507 - - - Al 3 w 1
24 SOFT CLAY 5.8 1.08 5 5 .524 - - - .28 .5 u 3
25 CLaY 10.5 A1 10 10 548 -- -- - .57 1.1 02 6
26 CLAY 12 L7 12 12 573 - -- - .66 1.3 02 6
27 CLAY 11 711 1 .598 -- -- -- 59 1.4 02 3
28 SOFT CLAY 1.3 J60 071 1 .614 -- - - .36 9 1] 3
29 SOFT CLAY 4.9 4 .63 - - - 21 .6 u 1-1.5
30 SOFT CLAY 6.1 N 6 6 .647 -- - -- .28 .8 i 1-1.5



09-P14A  CONTINUED

DEPTE  SOIL BEHAVIOR

FEET

k)|
kY]
3
U
3
36
kY]
38
39
40
41
{2
43
44
45
46

TYPE

SOFT CLAY

SOFT CLAY

SOPT CLAY

SOFT CLAY

SOPT CLAY

CLAY

CLAY

CLAY

CLAY

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

ENSAFE

Pr IF ¥ X
(KG/CM2) (KG/CM2) VALUES
2.1 65 2 2
3.2 65 3 3
3 62 3 3
4.8 13 44
1.9 93 1 7
10.6 98 10 10
11.1 1.2 11 1l
16.1 1.4 16 16
26.9 1.78 26 26
46 1.87 30 30
61.5 1.66 24 24
68.1 1.93 21 0
63 1.95 25 25
66.4 1.62 26 26
121, .21 & 4
189.1 .91 41 4

$ N'=POINT STRESS#(.2+.04¢FRICTION RATIO)

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

VERTICAL RELATIVE FRICTION  YOUNGS
~ ANGLE

STRESS

.663
.679
.695
M
J27
152
m
.802
.827
854
.85
916
946
An
1.008
1.039

DENSITY

408-50%
40%-50%
403-50%
408-50%
60%-70%
80%-90%

38-40
38-40
38-40
38-40
42-44
2-4

135
149
138
146
280
416

i FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 10 6 TIMES EIGEER
#+#t  NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN KK OF 17 IS SUGGESTED

UNDRAINED  SENSITIVITY  COMP.
MODULUS  SHEAR ST

.06
09
.08
19
.38
54
.57

. . . .
QO O i Y b

1)
1)
(11
1
u
02
02
R i)
up
up

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 BAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA.

IT IS THE POLICY OF IN-SITU TECENOLOGY T0 CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS

PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS.

OCR
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FEET
25 20 15

SOUNDING DEPTH,

POINT STRESS-GC
0 Ke/cM®
'] L

10

40 333 3

y WP WP WP
L J

65 60 S5 S0 48
LK ]
| PWDYY YWY e P Pwwew |

7

73

PP WP WINPT P

POINT STHESS-GC
KG/CM2

PIEZOCONE SOUNDING

PORE PRESSURE-U

PUSH INTERRUPTED TO

. ADD ROD
PORE PRESSURE DECAY DATA MAY BE AVAILABLE

A~FACTOR LOCAL FRICTION-F FRICTION RATIO- FR
Ke/cM® 10 200 0 Ke/CM® 10 0 10
: L
L o L
FILE #..... ENSAFE

MEMPHIS NSA
SOUNDING #

MILLINGTON TENNESSEE

09-P47

TEST DATE 12-47-4995 09 16: 17




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

JOB NAME ......... ENSAFE .
MEMPHIS NSA
MILLINGTON TENNESSEE
FILE NAME......... 09-P17
DEPTE  SOIL BEHAVIOR PP LF K N' VERTICAL RELATIVE FRICTIOR YOUNGS  UNDRAINED SENSITIVITY COMP.  OCR
FEE TYPE - (KG/CM2) (KG/CH2) VALUES  EFFECTIVE DENSITY  ANGLE  MODULUS  SEEAR
STRESS  (3)  (DEGREES) (KG/CN2) STRENGTE
(RG/CN2) | (K6/CH2)
’ %+ % *hk £33
1 SANDY CLAY s L oa B 0 - - - 2.9 2.1 .01 o
2 CLAY 27 L o 08 - - - 1.68 N Y
3 SITY PO CIAYEY F.S. 734 LIS 24 24 083 708-808 48 61 - - e
4 SILTY 70 CLAYEY F.S. 83.9  1.28 27 21  .113  T08-808 48 - 184 -- e
5 CLAYEY FINE SAKD §6.3  2.04 22 22 .44 603-T08 45-48 123 - - e -
6 CLAY 13.6 .98 1313 .08 0 - - - 82 1.3 .01 6
T CLAY 2.0 .95 1 A% - - - 73 1.2 .02 6
8 CLAY .6 .82 n11o29 0 - - - 69 1.4 .02 6
9 CLAY 01 .2 1010 24 - - - 59 14 .02 6
10 CLAY 0.6 .53 1010 .6 @ - - - 62 .9 .02 6
11 CLAY 0.5 .58 10 10 .20 - - - 61 1.8 .02 ¢
12 SILTY CLAY 70 CLAY  20.9 .82 13 13 .3 - . - 1.26 2.5 .
13 CLAYEY FINE SAKD %5 113 M M4 .82 508608 40-42 80 - S —
14 CLAYEY FINE SAND 2.5 .2 1313 382 408508 40-2 M1 - - e
15 CLAYEY FINE SAND .9 .99 1313 413 40508 4082 76 - - e -
16 SILTY 10 CLAYEY F.S. 48.9 .82 16 16 444 503-608 40-42 107 - -
17 CLAYEY FINE SAND 2.8 .58 11 11 475 408 340 6l - - e -
18 SANDY CLAY 0.3 .m0 10010 .52 0 -- - - 1.2 2.8 .02 6
19 SILTY 10 CLAYEY F.S. 549 .84 18 18  .533  504-60% 40-42 120 - - -
20 SILTY 10 CLAYEY F.§. 371 .41 12 12 .564 @s 40 81 - - e e
21 CLAYEY FINE SAND 11 .29 6 6 .50 0y M3 37 - - e -
22 CLAYEY PIRE SAND 20 42 8 B .65 08 M3 46 - -
23 SANDY CLAY 1.3 .25 5 5 .82 - - - 62 oo 3
24 CLAY 0.0 .4 1010 .67 - - - 54 24 .2 3
25 SANDY CLAY 0.2 .63 1010 .05 0 -- - - 117 31 .02 6
26 CLAY T3 A9 9 .m - - - A8 2.2 .02 3
27 SILTY CLAY 10 CLAY 9.8 a6 6 .81 - - - 51 31 .02 3
28 SANDY CLAY B .3 6 6 .8 - - - 15 4 023
29 SANDY CLAY 159 .38 71 1 .82 - - - 47 L1 0 6
30 SANDY CLAY 63 .32 8 8 .89 - - - 9 L9 06




‘9-?17 CONTINUED ENSAFE

DEPTE  SOIL BEHAVIOR PT LIF N N' VERTICAL RELATIVE PRICTION YOUNGS  UNDRAINED  SENSITIVITY  COMP.
FEET TYPE (RG/CM2) (KG/CM2) VALUES STRESS  DENSITY  ANGLE  MODULUS  SHEAR ST
31 CLAYEY FINE SAND 3.1 S5 13 13 .87 <40% 36-38 7 - -- --
32 SILTY 70 CLAYEY F.S. 65 J5021 2 .901 403-508  38-40 143 -- -- --
33 SILTY 70 CLAYEY F.5.  64.9 I A A 431 408-508  38-40 142 -- - --
34 SILTY FINE SAND 86 1.0 21 2 .962 508-60%  40-82 189 -- -- -
35 FINE SAKD 105.7 9 A 2 .995 603-708  40-42 232 -- - --
36 FIKE SAND 91 21 18 18 1.028 503-60%  40-42 200 -- -- --
37 FINE SAND 11.5 A5 15 15 1.062 40%-508  38-40 170 - -- -
38 FINE SAND 90.4 28 18 18 1.095 503-608  40-42 198 -- - -
39 FINE SAND 145.3 9 29 29 1.128 708-808  42-44 319 -- - --
40 FINE SAND 199.2 1.4 39 39 1.161 80%-90%8  42-4 438 -- -- -
41 FINE SAND 207.1 1.9 4 4 1.195 808-908  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 1.264 803-908  42-¢4 484 -~ -- -
44 DENSE OR CEMENTED §.  262.9 96 43 43 1.301 >90% 44-46 578 - -- -

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

¥ NORMALLY CONSOLIDATED SANDS

*

* FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES
W 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 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.

OCR



PIEZOCONE SOUNDING

POINT STRESS-GC POINT STRESS-GC PORE PRESSURE-U A-FACTOR LOCAL FAICTION-F  PRICTION RATIO- FR
Ke/cM® 500 Ke/cM® 50 0 Ke/cM® 10 X 200 0 Ke/cM® 0 0 X 10
1 1 1 (] (] 3 i 3 T U M S 2 1 $ 3 3 L . 3 1 1 3 3 3 L I ] 2 ]

L d

9
<
<
4
L
<
*
L
-

FEET
20

SOUNDING DEPTH,
s

70

B

MEROHIS REA L oaE
+ PUSH INTERRUPTED TO ADD AOD MILLINGTON TENNESSEE
PORE PHESSURE DECAY DATA MAY BE AVAILABLE SOUNDING # .... 09-P24

TEST DATE 11-30-4888 14: 27; 8514




FILE NAME

DEPTH  SOIL BEBAVIOR
FEET TYPE

SILTY 10 CLAYEY F.§
SILTY 70 CLAYEY F.§
SILTY 10 CLAYEY F.S.
SILTY 170 CLAYEY F.§
SILTY 70 CLAYEY F.S
CLAYEY FINE SAND
SILTY 10 CLAYEY F.S.
SILTY 10 CLAYEY F.S.
CLAYEY FINE SAND
10 CLAYEY FINE SAND
‘nm FINE SAND
CLAYEY FINE SAND

13 CLAYEY FINE SAND

14 SILTY 70 CLAYEY F.S.

15 CLAYEY FINE SAND

16 SANDY CLAY

17 SANDY CLAY

18 SENSITIVE FINE GRAIN

19 CLAYEY FINE SAND

20 SILTY 70 CLAYEY F.S.

21 CLAYEY FINE SAND

22 CLAYEY FINE SAND

23 CLAYEY FINE SAND

24 SILTY 10 CLAYEY F.S.

25 SILTY 170 CLAYEY F.S.

26 SILTY 70 CLAYEY F.S.

27 CLAYEY FINE SAND

28 SILTY 10 CLAYEY F.S.

29 SILTY 10 CLAYEY F.S.

30 SILTY 10 CLAYEY F.S.

U OO ~3 O O b Ly BN

JOB NAME

Pr

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

.........

LF

¥

ENSAFE

MEMPHIS NSA
MILLINGTON TENNESSEE
09-P21

NV

(KG/CM2) (KG/CM2) VALUES

56.1
54.8
69

1.1
13.5
56.7
65.9
41.2
33.5
24.6
L7
27

3.8
30

18.2

-
. e
D B LT

i B i DI PO s w3 O
.

.89
.88
1.23
.98
1.1
1.28
1.28
.93
.64
4
27
.61
54

A2
09

04
.26
J5
.26
A7
.59

Al
{1
.04
07
.09
.21

18
18

VERTICAL  RELATIVE
EFFECTIVE DENSITY

STRESS (3)
(RG/CM2)
]
.03 708-80%
.061 70%-80%
.092 70%-80¢
123 70%-80%
.153 708-808
.184 603-70%
215 10§-80%
.246 60%-70%
276 50%-60%
.307 403-50%
338 <408
.369 40%-50%
.399 40%-50%
A3 40%-503%
.46l <40%
.488 -
516 --
.538 -
.568 <40%
.599 <403
.63 408
.661 <40%
.692 <40%
122 <403
.753 «40%
184 403
.815 <40%
845 <40%
.876 <403
-.907 <403

FRICTION  YOUNGS

ANGLE

(DEGREES) (KG/CM2) STRENGTE

t

»48

48

»48

48

46-48
44-46
44-46
42-44
40-42
38-40
38-40
38-40
40-42
38-40
36-38

34-36
34-36
34-36
34-36
36-38
38-40
36-38
34-36
30-32
34-36
34-36
36-38

MODULUS

dkt

13
120
151
159
161
124
144
103
13
54
41
59
n
66
40

35
4
46
0
63
89
66
4
i
61
62
75

UNDRAINED  SENSITIVITY  COMP.

SHEAR

(R/CH2)
it

5.8
1.1

.03
.02
.02

ocR

-
-
-
-
-
-
-n

s L



09-p21  CONTINUED ENSAFE

DEPTH  SOIL BEHAVIOR 1) LIF N N'  VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED  SENSITIVITY  COMP.
FEET TYPE (KG/CM2) (KG/CM2) VALUES STRESS  DEESITY  ANGLE ~ MODULUS  SHEAR ST

31 SILTY FINE SAND 59.2 53 U 938 403-508  38-40 130 - -- -
32 SILTY FINE SAND 11.8 b1 1919 .968 503-60%  40-42 m -- .- --
33 SILTY T0 CLAYEY F.§.  38.6 Q21 12 12 .999 0% 36-38 84 -~ - --
34 SILTY FINE SAND 57 42 U U 1.03 403 38-40 125 - -- --
35 FINE SAND 121.9 99 U U 1.063 603-708  40-42 268 -- - --
36 FINE SAND 156 1.28 31 3 1.096 708-808  42-44 343 - -- -~
37 FINE SAND 226.6 149 4 8 1.13 803-908  44-46 498 - - --
38 FINE SAND 190.4 1.86 38 38 1.163 808-90%  42-u 418 - - --
39 FINE SAND 211.5 1.3 42 4 1.196 803-90¢8  42-4 465 - -- -
40 FINE SAND 217.4 1.9 4 4 1.229 803-908  42-4 478 -- .- -
41 FINE SAND 201.6 1.56 40 40 1.262 80%-908  42-u4 443 - - --
42 FINE SAND 225.4 1,39 45 45 1.296 803-908  42-44 495 - - -
43 FINE SAND 1.5 1.1 3 3 1.329 708-808  42-44 390 -- -~ -~
44 TFINE SAND 204.3 1.55 40 40 1.362 708-808  42-4 449 - .- .-
45 FINE SAND 111.7 .88 2 22 1.395 508-608  ¢0-02 U5 - - -

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

t NORMALLY COXSOLIDATED SANDS

H FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

kit FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS KUCH 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 POLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CANPANELLA 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.

OCR




HYDROCONE TEST

500
E CONDUCTIVITY, (K) = .06 FEET PER DAY
400- E 2.15%10- 5 CM/SEC
] * —
= -1 =3
°
= _ 300 w -
g D F
5 b 5
w & g
£ 200
8 ®
$ 3
100-
0 l " L ﬁ 4 '% Y —E———i
o * . o o m n
-t [ 4] (] >~ o -« -t -« -
250 ) ELAPSED TIME (MIN)
200-
1]
§ E 150- ENSAFE MEMPHIS NSA
£ < LOCATION... 0SHO948
TEST DATE
o 5 400- 20: 37: 54 12-01-1995
© SAMPLE DEPTH (FT) 48
g 50 GROUNDWATER DEPTH (FT) 18
HYDROSTATIC PRESSURE
o
- 504+—p F——pf—
o . . (=] o m n
< 0 ~ (. ] - - - -

ELAPSED TIME (MIN)




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

1000

HYDROCONE

800+

800-

400+

a0

4150+

100+

HYDROSTATIC PRESSURE

ol —

- 350

L I B
] o N ] 2]
ELAPSED TIME (MIN)

-

0
-

(VOLUME OF WATER)

Loe

TEST

CONDUCTIVITY, (K) = .87 FEET PER DAY

2.39%10- 4 CM/SEC

To-.7
TF 21.5

L]
o o m L) <

4.9

0
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... 09H41048
TEST DATE
13: 041: 38 12-02-1998

SAMPLE DEPTH (FT) 48
SROUNDWATER DEPTH (FT) 18




HYDROCONE TEST

41000
E CONDUCTIVITY, (K) = .18 FEET PER DAY

800- i 6.36%10~ S5 CM/SEC

= b Ty =2
[+ 0
¥ _ 800 “ -
(]

- 3
w & 8
3 400- F3
g 2
> _ 4

200- m

0 } T r! v 1-,? Y IT v ﬁ'
° T W W N N M M ¥ <€ n

aso ELAPSED TIME (MIN)

200+
-
ﬂ E 1504 ENSAFE MEMPHIS NSA
] LOCATION... 09H1150
a TEST DATE
3 5 4100- 15; 38: 81 12-02-1998
> b SAMPLE DEPTH (FT) 850
S E GROUNDWATER DEPTH (FT) 48
g 50 - HYDAOSTATIC PRESSURE

o-_f\
- 50 .v‘ T ﬁ'i‘v i. T 45. T ﬁ.
o . -t -t [\1] o m m < < n

ELAPSED TIME (MIN)




VOLUME OF WATER

ARGON BAS PRESSURE

HYDROCONE TEST

(Cc°8s)

(FEET OF WATER)

500
CONDUCTIVITY, (K) = .28 FEET PER DAY
400- E 9.97%10—- 5 CM/SEC
; /__——'
b Tt
300-
200 g
8
J
400+
0 l ;’ = ] n T T ﬁ. 2 ﬁ'
o . - - ] N ™ ™ - - n
250 ELAPSED TIME (MIN)
200
4150 ENSAFE MEMPHIS NSA
LOCATION... 09HA1248
: TEST DATE
100- 17: 44: 45 12-02-1998
SAMPLE DEPTH (FT) 48
50 - GROUNDWATER DEPTH (FT) 418
HYDROSTATIC PRESSURE
of T
- 5c ;' 2 4 5. T T 45. : 3 ﬁ.
o . - - o o ® " < < n

ELAPSED TIME (MIN)




500

HYDROCONE

4004

300+

200-

VOLUME OF WATER
(cc’s)

100+

{FEET OF WATER)
"=
o
2

HYDROSTATIC PRESSURE

ARGON GAS PRESSURE

- 80

m < n o ~

ELAPSED TIME (MIN)

(VOLUME OF WATER)

LO8

TEST

CONDUCTIVITY, (K) = .08 FEET PER DAY

2.19%10—- 5 CM/SEC

TD -3

——

5-4/

L4 T ¥ L v L T

m T N ® N © o
ELAPSED TIME (MIN)

10

ENSAFE MEMPHIS NSA
LOCATION... 09H1348
TEST DATE

SAMPLE DEPTH (FT) 48
GROUNDWATER DEPTH (PT)

18: 44: 13 12-02-1995

18




VOLUME OF WATER

(cc’s)

(FEET OF WATER)

500

HYDROCONE

400

100-

LOS

250

200-

150+

41004

HYDROSTATIC PRESSURE

" N

f/

- 50

] -« -

1

I 3K 8

ELAPSED TIME (MIN)

TEST

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

(VOLUME OF WATER)

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... 09H1445
TEST DATE

SAMPLE DEPTH (FT) 48
SROUNDWATER DEPTH (FT)

18: 12: 04 14-27-1998




VOLUME OF WATER

ARGON GAS PRESSURE

(cc's)

(FEET OF WATER)

1000

HYDROCONE TEST

400-

CONDUCTIVITY, (K) =

2.85 FEET PER DAY
1%10—- 3 CM/SEC

(VOLUME OF WATER)
o
!
»

Loe

2350
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1380

4100-

50

HYODROSTATIC PRESSURE

- 850

ol

.
- o o ® )
ELAPSED TIME (MIN)

T n
<

< n

4 ﬁ. T ﬁ. T ﬁ.
« N L] ” < < 0
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... O09H1347
TEST DATE
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SAMPLE DEPTH (FT) 47
GROUNDWATER DEPTH (FT) 25




VOLUME OF WATER

(cc*s)

(FEET OF WATER)

500

HYDROCONE TEST

400-

3004

100-

CONDUCTIVITY, (K) =

.15 FEET PER DAY
5.43%10—- 5 CM/SEC

=3
Te =4

/

LO8 (VOLUME OF WATER)

230

200-

490

100+

HYDROSTATIC PRESSURE

L) < n ] ~

ELAPSED TIME (MIN)

« ® ©® N ® o 9
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... 0SH4iB844
TEST DATE
14: 854 314 11—-29-1998

SAMPLE DEPTH (FT) 44
GROUNDWATER DEPTH (FT) as




500

HYDROCONE

400+

3004

VOLUME OF WATER
(cc’s)

4100-

230

2004

15804

41004

(FEET OF WATER)

o
(-
I

ARGON G6AS PRESSURE

HYDROSTATIC PRESSURE

- 50

10

- & &8 8 B ¢
ELAPSED TIME (MIN)

(VOLUME OF WATER)

Lo6

TEST

CONDUCTIVITY, (K) = .01 FEET PER DAY

5.07%10—~ 6 CM/SEC

Te 'jﬁ:‘

o 2 % &8 3 8 &4 ¢ ¢ 8
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... 0SH1747
TEST DATE
17: 18: 10 11-29-1998

SAMPLE DEPTH (FT) 47

SRAOUNDWATER DEPTH (FT) 23




VOLUME OF WATER
(cc’s)

500

HYDROCONE

4004

300-

200-

100-

230

200+

HYDROSTATIC PRESSURE

T & h
- o o (2} ™
ELAPSED TIME (MIN)

LOG (VOLUME OF WATER)

TEST

CONDUCTIVITY, (K) =

.44 FEET PER DAY
1.57%10—- 4 CM/SEC

To-i
Te =2

0 =

w B &R
. - - o o m (2] - < n
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION. .. 0SH1852
TEST DATE
20: 17: 48 11-29-1998

SAMPLE DEPTH (PT) 82 .
GROUNDWATER DEPTH (FT) &85




VOLUME OF WATER
(cc’s)

ARGON GAS PRESSURE
(FEET OF WATEN)

HYDROCONE

DATA NOT AVAILABLE

LO6 (VOLUME OF WATER)

DATA NOT AVAILABLE

ELAPSED TIME (MIN)

TEST

CONDUCTIVITY, (K) =

DATA NOT AVAILABLE

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... 089H1948

DATA NOT AVAILABLE




VOLUME OF WATER

(cc’s)

(FEET OF WATER)

HYDROCONE TEST

DATA NOT AVAILABLE

CONDUCTIVITY, (K) =

(VOLUME OF WATER)
-t
o

Loe

DATA NOT AVAILABLE

DATA NOT AVAILABLE

ELAPSED TIME (MIN)

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... 09H20%2

DATA NOT AVAILABLE




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

500

HYDROCONE

400+

300+

200-

100-

230

200+

180-

4100+

50

HYDROSTATIC PRESSURE

~- 80

v ¥ L L] LJ

N ] [« ] < ]
] -t N (L} o

ELAPSED TIME (MIN)

o
<

LOG (VOLUME OF WATER)

TEST

CONDUCTIVITY, (K) = 0 FEET PER DAY

3.47%40—~ 6 CM/SEC

To =11.2

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA

LOCATION... 09H2142
TEST DATE
18: 30: 33 11-30-1998

SAMPLE DEPTH (FT) 42

GROUNDWATER DEPTH (FT) 18




HYDROCONE TEST

VOLUME OF WATER

300
CONDUCTIVITY, (K) = .04 FEET PER DAY
400- E 1.63%10—- 5 CM/SEC
s
5 |To"=2
3 :
8
200 2
a
|
100+
o L J L v L v L LJ v
o
-t N m 9 n o ™~ (] ] -t
250 ELAPSED TIME (MIN)
200-
E 150 ENSAFE MEMPHIS NSA
] LOCATION... 09H2244
. TEST DATE
5 400- 15: 04: 42 12-01-49898
SAMPLE DEPTH (rT) 44
%0 SROUNDWATER DEPTH (FT) 168
HYDROSTATIC PRESSURE
0
- 50 2 ) 2 T 4 T T T
° m <« W © N @ o 9
ELAPSED TIME (MIN)




500

HYDROCONE

400-

200-

VOLUME OF WATER
(cc’s)

4100+

250

200-

150

(FEET OF WATER)
-
o
o

HYDROSTATIC PRESSURE

ARGON GAS PRESSURE

- 50

. o w v
o0 o ] -t -t
ELAPSED TIME (MIN)

Ld
L
]

v
@
L

(VOLUME OF WATER)

Lo

TEST

CONDUCTIVITY, (K) =

.01 FEET PER DAY
5.28%10—- 6 CM/SEC

To -7
TF.-B.i

o ] < ] @ o
® -t - « « = o
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... 0SH2347
TEST DATE
417: 35: 86 12-041-1995

SAMPLE DEPTH (FT) 47
GROUNDWATER DEPTH (FT) 1418




SWMU 14

DPT SCREENING INVESTIGATION RESULTS







POINT STRESS-GC POINT STRESS-GC
0 Ke/cM® 500 Ke/cM® 50 0

i | 1 '] ] 1. ] '} i ']
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10
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+ PUSH INTERRUPTED TO ADD ROD
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FILE #..... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE
SOUNDING # .... 44-P05
TEST DATE 11-07-19985 46: 06: 55




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

JOB NAME ......... ENSAFE
MEMPHIS NSA
MILLINGTON TENNESSEE
FILE NAME......... 14-P05
DEPTH  SOIL BEHAVIOR P IF N N VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED SENSITIVITY COMP.  OCR
FEET TYIE (KG/CM2) (KG/CM2) VALUES  EFFECTIVE DENSITY  ANGLE  MODULUS  SHEAR
STRESS (3)  (DEGREES) (KG/CM2) STRENGTH
(K6/CH2) (KG/CH2)
# * % (331 E313]
1 SILTY FINE SAND 5.2 2.9 43 43 .03 »90 48 - 385 - -
2 DENSE OR CEMENTED §. 246 123 41 41 087 »90% »48 541 - - - .
3 SILTY FINE SAND 96.1 138 24 24 .098 803-903  >48 a1 - - - .
4 CLAYEY FINE SAND 0.2 1.8 28 28  .128 703-803  >48 154 -- Cee e e
5 CLAYEY FINE SAND 5.1 135 22 22 .15 603-703  46-48 125 - - .
6  CLAYEY FINE SAND a4 L0 . “608-703  44-46 97 -- - e e
7 CLAYEY FINE SAND 2 9 1. 608-708  42-44 97 - - e
8  CLAYEY FINE SAND #.5 .68 15 15 251 503-603  42-44 84 -- - e e
9 SILTY 70 CLAYEY F.5. 36 A 2 am 503-603  42-44 79 - e .
SILTY 70 CLAYEY F.S.  39.1 .56 13 13 .313 503-603  40-42 86 - S
‘cmm FINE SAND .7 .7 41 34 508-608  40-42 80 - - e .
WP oY T0 CLAYEY F.S.  45.9 .92 15 15 .35 503-603  40-42 100 -- - e e
13 CLAYEY FINE SAND 55.9 142 22 22 .405 608-705  42-44 122 -- S
14 SILTY 70 CLAYEY F.5. 17 1.9 25 25 .43 708-803  42-44 169 -- -
15 SILTY 70 CLAYEY F.5. 67.8 1.1 22 22 .48 603-703  42-44 149 - -
16 SILTY T0 CLAYEY F.§. 50.4 .79 16 16  .498 508-603  40-42 110 -- - e e
17 SILTY 70 CLAYEY F.S. 46 62 15 15 .528 408-503 4042 101 -- - e
18 SILTY 70 CLAYEY F.5. 44.6 .47 14 14 .55 403-503  38-40 98 -- -
19 SILTY 70 CLAYEY F.5. 42.9 .3 14 14 .59 403-503  38-40 94 - -
20 SILTY 70 CLAYEY F.§. 424 47 U4 14 .62 408-508  38-40 93 -- - e
21 SILTY 10 CLAYEY F.S. 44.6 .49 14 14 .51 403-503  38-40 9 -- -
22 SILTY 70 CLAYEY F.§. 35 4111 .68 403 36-38 7 -- - e .-
23 SILTY 70 CLAYEY F.5. 44.9 .12 14 14 .13 403-503  38-40 98 - -
24 SILTY 70 CLAYEY F.§. 3.1 .31 10 10 .744 <403 36-38 70 -- -
25 CLAYEY FINE SAND M4 89 17 17 .75 403 38-40 97 - T
26 CLAYEY FINE SAND 32 .69 12 12 .805 <403 36-38 68 - .
27 CLAYEY FINE SAND M1 91 1313 .83 A0 36-38 75 -- -
28 SILTY FINE SAND 3l 0 7T 1 867 403 34-36 68 - - e
29 SILTY FINE SAND 5.9 0 12 12 .898 03 38-40 114 -- - el
30 SILTY 70 CLAYEY F.S.  148.4  3.21 49 49 928 703-803  42-44 326 -- .



14-P05  CONTINUED ENSAFE

DEPTE  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 70 CLAYEY F.§. 107 .12 3 03 .959 603-708  40-42 235 - -- - -
32 SILTY FINE SAND 92 .01 23 243 .99 508-608  40-42 202 -- -- -- -~
33 SILTY T0 CLAYEY F.5.  82.8 .2 2m 7 1.021 503-608  40-42 182 - -- -- -
34 SILTY FINE SAND 87.6 92 21 2 1.051 503-608  40-42 192 -- -- .- -
35 SILTY FINE SAND 85.7 82 2 A 1.082 503-60%  38-40 188 -- -- -- --
36 SILTY FINE SAND 88.4 96 22 2 1.113 503-608  38-40 194 - - - -
37 SILTY FINE SAND 99.2 99 4 U 1.14 503-60%  40-42 28 -- -- -- --
38 FINE SAND 130.6 1.05 26 26 1.1n 608-703  40-42 287 - - - --
39 FINE SAND 144.5 1.04 28 28 1.2 608-708  40-42 m -- -- -- --
40 SILTY FINE SAND 73.4 57018 18 1241 40%-508  38-40 161 - -- -- -

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

* NORMALLY CONSOLIDATED SANDS

b FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

ik 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 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 RESEARCE AND LOCAL EXPERIENCE GROWS.




PIEZOCONE SOUNDING

POINT STRESS~QGC PORE PRESSURE—U A~FACTOR LOCAL FRICTION-F FRAICTION RATIO- FR
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* PORE PRESSURE DECAY DATA MAY BE AVAILABLE

SOUNDING # .... 4-P0B
TEST DATE 11-07—1995 17: 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 BEEAVIOR P IF ¥ 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
(RG/CH2) (KG/CH2)
# * % 1133 t3113
1 CLAYEY FINE SAND 63.7 2.28 25 25 .03 703-803  >48 140 -- -- -- --
2 CLAYEY FINE SAND 112 3.46 44 o 061 »90% 4§ s -- -- -- --
3 CLAYEY FINE SAND 89.8 2.68 35 35 .092 803-908  »>48 197 -- -- -- --
4 SILTY TO CLAYEY F.S.  89.4 2.02 29 29 123 708-80%  »>48 196 -- -- -- --
5 SILTY T0 CLAYEY F.S. 78 1.97 26 26 .153 708-803  46-48 1M -- -- -- --
6 SILTY T0 CLAYEY F.S.  75.6 1.81 25 25 .184 703-808  46-48 166 -- -- -- --
7 SILTY T0 CLAYEY F.5.  81.7 1.96 27 27 .215 703-803  46-48 179 -- -- -- --
8 CLAYEY FINE SAKD 15.8 2,12 30 30 .246 703-808  44-46 166 -- -- -- --
9 CLAYEY FINE SAND 68.3 2,06 21 7 .276 703-808  44-46 150 -- -- -- --
10 CLAYEY FINE SAND 61 1.8 24 24 .307 §03-708  42-44 134 -- -
11 CLAY 3 1.1 311 332 -- -- -- 1.89 1.8
12 SANDY CLAY 40.3 1.49 20 20 .359 -- -- -- .47 2.6
13 CLAYEY FINE SAND 69.3 1.88 27 27 .39 603-708  42-44 152 -- - -- --
14 CLAYEY FINE SAND 53.8 .78 21 2 421 603-708  42-44 118 -- -- -- -
15 SILTY CLAY TO CLAY 38.4 1.62 25 25 448 -- -- -- .34 2.3 W »6
16 CLAYEY FINE SAND 4.6 1.2 11 1 A19 503-60%8  40-42 98 -- .- -- --
17 CLAYEY FINE SAND 40.8 1.2 16 16 .51 403-503  38-40 89 -- -- -- -
18 CLAYEY FINE SAND 49.3 1.57 19 19 541 403-508  40-42 108 -- - -- --
19 CLAYEY FINE SAND 50.3 1.3 20 20 571 403-503  40-42 110 -- - -- -
20 CLAYEY FINE SAND 46.5 1.25 18 18 .602 403-508  38-40 102 -- - -- -
21 CLAYEY FINE SAND 4.8 1,28 17 17 .633 403-503  38-40 98 -- -- -- --
22 CLAYEY FINE SAND 3.8 119 17 17 .664 403-508  38-40 96 -- - -- --
23 SANDY CLAY 28.2 95 14 1 .691 -- -- - 1.67 2.9 02 6
24 SANDY CLAY _ 30.3 99 15 15 Bt -- -- -- 1.8 3 A1 6
25 SILTY CLAY 70 CLAY 36.8 1.53 24 24 .46 -- -- -- 2.2 2.4 W 6
26 SANDY CLAY 43.5 1.5 21 2 .11 -- -- -- 2.62 2.8 016
27 CLAYEY FINE SAND 61.1 1.19 24 24 .804 403-503  38-40 134 - - - --
28 CLAYEY FINE SAND 66.5 1.84 26 26 .835 403-503  38-40 146 -- -- - -
29 CLAYEY FINE SAND 74.8 219 29 29 .865 503-608  40-42 164 - -- - -
30 DENSE CLAYEY F. S. 281.6  8.01 140

140 .899 »90% 44-46 619 - - -- --




.4-?06 CONTINUED ENSAFE

DEPTH  SOIL BEEAVIOR Pr LF N N' VERTICAL RELATIVE FRICTION YOUNGS  UNDRAINED SENSITIVITY COMP. OCR
FEET TVEE (RG/CH2) (KG/CH2) VALUES  STRESS ~ DENSITY  ANGLE  MODULUS SHEAR S

31 SILTY 70 CLAYEY F.S. 218.4  5.26 72 72 .929 »90 44-46 480 -- - e
32 SILTY 10 CLAYEY F.S. 121.3 2.5 42 42 .96 603-705  42-44 280 -- .
33 SILTY 70 CLAYEY F.S.  170.6  3.54 56 56 .99l 708-808  42-44 315 - - e -
34 SILTY 10 CLAYEY P.S.  136.6  3.05 45 45  1.022  708-803  42-44 300 - - e e
35 SILTY 70 CLAYEY F.S5.  107.8  2.25 35 35  1.052  603-703  40-42 237 - -
36 CLAYEY FINE SAND 86.1 2.5 34 34 1.083  503-603 3840 189 -- - e
37 CLAYEY FINE SAND 1022 2.88 40 40 1114 503-603  40-42 24 .- -
38 SILTY 10 CLAYEY F.5. 148.4  3.41 49 49  1.145  703-803  42-44 © 326 -- -

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

* NORMALLY CONSOLIDATED SANDS

L FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

e FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCE AS 3 TO 6 TIMES HIGHER
*t¥+  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 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
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS.
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VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)
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VOLUME OF WATER

ARGON SAS PRESSURE
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ENSAFE MEMPHIS NSA
LOCATION... 14HOB40
TEST DATE
12: 44: 58 11-15-1995

SAMPLE DEPTH (FT) 40
GRAOUNDWATER DEPTH (FT)

11

- 50

L L] v 14 v

o n ] -
(] -t -t -t N

ELAPSED TIME (MIN)

I b 8




VOLUME OF WATER

(cc*s)

500

HYDROCONE

400+

3004

100+

(VOLUME OF WATER)

Los

HYDROSTATIC PRESSURE

- & 8 8§ 8§
ELAPSED TIME (MIN)

TEST

CONDUCTIVITY, (K) = .07 FEET PER DAY

2.68%10- 5 CM/SEC

& &8 8 8 ¢ 9 8
ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... 14H09114

TEST DATE
15: 00: 13 11-15-1998

SAMPLE DEPTH (FT) 11
GROUNDWATER DEPTH (PT) 8




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

HYDROCONE

500

400-

300

400+

250

4150+

100

HYDROSTATIC PRESSURE

- 850

" < n o ~

ELAPSED TIME (MIN)

(VOLUME OF WATER)

Loe

TEST

CONDUCTIVITY, (K) = .17 FEET PER DAY

6.28%10—- 5 CM/SEC

—

///,/"

L] LJ v L] L] L L

m <« W o O~ ® o o
ELAPSED TIME (MIN}
ENSAFE MEMPHIS NSA
LOCATION... 414H0943
TEST DATE
17: 08: 48 411-15--1995

SAMPLE DEPTH (FT) 43
GROUNDWATER DEPTH (FT) 11




VOLUME OF WATER
(cc’s)

ARGON GAS PRESSURE
(FEET OF WATER)

HYDROCONE

DATA NOT AVAILABLE

LO6 (VOLUME OF WATER)

DATA NOT AVAILABLE

ELAPSED TIME (MIN)

TEST

CONDUCTIVITY, (K) =

DATA NOT AVAILABLE

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... 14H10114

DATA NOT AVAILABLE




VOLUME OF WATER
(cc’s)

ARGON GAS PRESSURE
(FEET OF WATER)

1000

HYDROCONE

400-

200-

(VOLUME OF WATER)

LO6

2004

1304

400-

HYDROSTATIC PRESSURE

- 804+—5

oL

TR
< 0 ~ o
ELAPSED TIME (MIN)

1098

12 1
13.98
15

TEST

CONDUCTIVITY, (K) = .07 FEET PER DAY

2.7%10—- 5 CM/SEC

——

10. B
13.8

-t L] o ~ a g 2
ELAPSED TIME (MIN)
ENSAFE MEMPHIS NSA
LOCATION... 44H4043
TEST DATE
11: 23: 29 14-16-1998

SAMPLE DEPTH (FT) 43
SBROUNDWATER DEPTH (FT)

11




VOLUME OF WATER

ARBON GAS PRESSURE

HYDROCONE TEST

500
CONDUCTIVITY, (K) = .02 FEET PER DAY
400 E 7.83%10—- 6 CM/SEC
] <
x
i To =32.
— 300 -
b 3
o 8
200 b
[<]
o
o |
4004
o | J L} L J v L L] LJ L
°©° N~ S &N 8 8 ¢ @ 8 8 8
100 ELAPSED TIME (MIN)
80 -
E 80 - ‘ . ENSAFE MEMPHIS NSA
] LOCATION... 14H1140
TEST DATE
5 40 - 14: 17: 00 11-18-1998
B SAMPLE DEPTH (FT) 10
g 20 i GAOUNDWATER DEPTH (FT) &
HYOROSTATIC PRESSURE
o-
- 2c T ) v T T 1 4 1 2 5
° ~ 3 & 8 8 ¥ @ B 8 B
ELAPSED TIME (MIN)




(cc’s)

VOLUME OF WATER

ARGON GAS PRESSURE
(FEET OF WATER)

HYDROCONE TEST

500
2 CONDUCTIVITY, (K) = .03 FEET PER DAY
1.22%10—~ S5 CM/SEC
400 E 4
=
5 To =44.2
300 -
g TF 12
]
200+ 2
[ ]
o
P |
100-
0-—“"“ ) 4 Y T T T 1 4 T -
o o < 0 © S b S 9 b Q
250 ELAPSED TIME (MIN)
200
1504 ENSAFE MEMPHIS NSA
LOCATION... 14H1143
TEST DATE
4100- 16: 15: 32 11-186-41995
SAMPLE DEPTH (FT) 43
a0 - GROUNDWATER DEPTH (FT) 11
HYDROSTATIC PRESSURE
o4\
ot sc L] L LJ L] LJ L 3 LJ LJ LJ
g ~ < o a S % b e 2 8
ELAPSED TIME (MIN)




100

HYDROCONE TEST

80 -

40

VOLUME OF WATER
(cc’s)

CONDUCTIVITY, {(K) = 0 FEET PER DAY
2.07%10-~ 68 CM/SEC

LO8 (VOLUME OF WATER)
-

250

200-
15%

1004

(FEET OF WATER)

ARGON GAS PRESSURE

HYDROSTATIC PRESSURE

m T W ©o N
ELAPSED TIME (MIN)

¥ v L4 v v L

*+ » ©o N~ © o
ELAPSED TIME (MIN)

10

ENSAFE MEMPHIS NSA
LOCATION... 14H12114
TEST DATE

A7 51 B4 11-16-1995

SAMPLE DEPTH (FT) 11
SROUNDWATER DEPTH (FT)
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VOLUME OF WATER

ARGON GAS PRESSURE

(cc’'s)

(FEET OF WATER)

1000

HYDROCONE

800+
600+
400+

2004

LOG (VOLUME OF WATER)

250

200+

150+

100+

50 -

HYOROSTATIC PRESSURE

- 80

o BT

- o N ) ®
ELAPSED TIME (MIN)

TEST

CONDUCTIVITY, (K) =

.06 FEET PER DAY

2.36%10—- 5 CM/SEC

e

To =2
TF‘-E.S

/

L/ I h v 3] ! h
-t o o o) () < <

ELAPSED TIME (MIN)

in

ENSAFE MEMPHIS NSA
LOCATION... 14H1313

TEST DATE
12: 24: 01

SAMPLE DEPTH (FT) 143
GADUNDWATER DEPTH (FT)

11-19-1995




1000

HYDROCONE TEST

800+

400-

VOLUME OF WATER
(cc’s)

200-

2380

CONDUCTIVITY, (K) = .39 FEET PER DAY

1.37%10- 4 CM/SEC

LOG (VOLUME OF WATER)

200+

130-

4100+

(FEET OF WATER)

ARGON GAS PRESSURE

HYDROSTATIC PRESSURE

- 80+—

N——

l'!'f'%

« © N o 2
ELAPSED TIME (MIN)

N ®m n
-« - -t

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... 14H14114

TEST DATE
19: 30: 41 11-17-1998

SAMPLE DEPTH (FT) 14
GROUNDWATER DEPTH (PT) 114




VOLUME OF WATER
(cc's)

(FEET OF WATER)

ARGON GAS PRESSURE

HYDROCONE TEST

DATA NOT AVAILABLE

LOG (VOLUME OF WATER)

DATA NOT AVAILABLE

ELAPSED TIME (MIN)

CONDUCTIVITY, (K) =

DATA NOT AVAILABLE

ELAPSED TIME (MIN)

ENSAFE MEMPHIS NSA
LOCATION... 14H1437

DATA NOT AVAILABLE




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

HYDROCONE

DATA 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... 14H1513

DATA NOT AVAILABLE




VOLUME OF WATER
(cc’s)

ARGON GAS PRESSURE
(FEET OF WATER)

HYDROCONE

500

400+

2004

4100+

AN

LOG (VOLUME OF WATER)

250

200

1504

1004

HYDROSTATIC PRESSURE

- 50

o
” o -] - - - N

ELAPSED TIME (MIN)

24 1
27 -
30

TEST

CONDUCTIVITY, (K) =

0 FEET PER DAY
2.1%10~ 6 CM/SEC

L] N L] LJ LA L L]

o n (] -
” ] [+ ] -t = - o
ELAPSED TIME (MIN)

24 1
27 1

30

ENSAFE MEMPHIS NSA
LOCATION... 14H1S43

TEST DATE
18: 50: 37

SAMPLE DEPTH (FT) 43
GROUNDWATER DEPTH (FT)

14-18-1995
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PIEZOCONE SOUNDING

POINT STRESS-—-QC POINT STRESS~GC PORE PRESSURE-U A-FACTOR LOCAL. FRICTION-~F FRICTION RATIO- FR
0 Ke/cMR 500 0 Ke/cM2 50 0 Ke/CM® 10 X 200 0 Ke/cM2 0 0 X 10
° 2 L '] 1 I3 =] 1 2 1 9% 5 y '} [ L [ 3
- . ] ]
. , ]
L g ] <
. ] ] ]
El. > b E 5
m . b
.L . % i
iy . i f
o . : ] :
[0} ] ] 1 ]
z : o : L
H b b ]
Q < L
y4 1 ! 1 !
S 1 ] ] 1
0 b b J ]
0 ] ] 1
WEWBHIS NBA  CoME
« PUSH INTERAUPTED TO ADD ROD MILLINGTON TENNESSEE
PORE PRESSURE DECAY DATA RAY BE AVAILABLE SOUNDING # .... 65-P04i
TEST DATE 14-08-1995 14: 28: 58




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

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

FILE NAME......... 65-P01

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/CH2) (KG/CH2)

§ * 1] *ht *hht

1 CLAYEY FINE SAND 104.2 3.7 4 4 03 »90% 48 229 -- - - --
2 CLAYEY FINE SAND 124.6 89 49 49 .061 »90% 48 214 -- -- -- -
3 SILTY T0 CLAYEY F.5.  114.3 3.24 38 38 .092 »90% 48 251 - -- - --
4  CLAYEY FINE SAND 80.4 .07 1 123 708-808  >48 176 - -- - -
5 CLAYEY FINE SAND 66.8 2.14 26 26 .153 708-808  46-48 146 -- - - -
6 CLAYEY FINE SAND 61.2 L7724 U 184 708-80%  46-48 134 -- - - -
7 CLAYEY FINE SAND 38.6 J4 15 15 .215 503-608  42-44 84 - - -~ --
8  CLAYEY FINE SAND 32.2 67 12 12 246 503-608  42-44 10 -- -- -- -
9 SILTY T0 CLAYEY F.S.  33.7 47 11 11 276 508-608  40-42 14 - -- - -

10 SILTY 70 CLAYEY F.S. 37.2 .62 12 12 .307 508-608  40-42 81 - S —

11 CLAYEY FINE SAND 9.5 .31 7T .33 <408 36-40 Q - -

12 CLAYEY FINE SAND A7 49 8 8 .38 40 38-40 4 - S —

13 SILTY 70 CLAYEY F.S. 4.6 .59 14 14 .39 50§-603  40-42 98 - -
14 SILTY 70 CLAYEY F.S. 49.3 .71 16 16 .43 508-605  40-42 108 - .
15 SILTY FINE SAND 765 .9 19 19 461 603-708  42-44 168 - P
16 SILTY FINE SAND 86.6 .87 21 21 .492 703-808  42-44 190 - - e e
17 SILTY FINE SAND 4.2 .88 21 21  .523 603-708  42-44 185 -- -
18 SILTY FINE SAND 8.4  1.06 22 2 .55 603-708  42-44 196 - -
19 SILTY FINE SAND 8.6 .6 21 21 584 603-708  42-44 192 - .
20 SILTY FINE SAND 59 36 14 14 L615 508-603  40-42 129 - -
21 SILTY FINE SAND 59.2 .53 14 M 646 508-608  40-42 130 - -
22 SILTY FINE SAND 65 516 16 .66 503-608  40-42 143 - - e .-
23 SILTY FINE SAND 53 .43 1313 .0 403508  38-40 115 .- - - -
24 SILTY FINE SAND 9.2 36 1212 .73 403-508  38-40 108 - -
25 SILTY 10 CLAYEY F.S.  52.3 .52 17 17 .76 108-508  38-40 115 -- S -
26 SILTY 10 CLAYEY F.S.  65.4 .85 21 21  .799 503-608  40-42 143 - -
27 SILTY FINE SAND 8.1 03 1212 .8 <40 38-40 105 - -
26 SILTY 10 CLAYEY F.S.  60.9  1.04 20 20 .86 403-508  38-40 133 -- - e e
29 SILTY FINE SAND 147.2 2.65 36 36 .92 703-808  42-44 323 .- - e
30

FINE SAND 229.5 2.52 45 45 925 >90% 44-46 504 -- - - -




.)S-POI 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 159.3 2.7 39 39 .956 703-808  42-44 350 -- -- -- --
32 SILTY FINE SAND 248.2 .11 62 62 .986 »90% 44-46 546 -- -- -- --
33 SILTY FINE SAND 137.3 .22 M 3 1.017 703-808  42-44 302 -- -- -- --
34 FINE SAND 183.6 1,22 36 36 1.05 803-903  42-44 403 - -- -- -

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

»

NORMALLY CONSOLIDATED SANDS

* FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES

it 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 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 RESEARCE AND LOCAL EXPERIENCE GROWS.



FEET

SOUNDING DEPTH,

PIEZOCONE SOUNDING

POINT STRESS—~QC POINT STRESS-QC PORE PRESSURE-U A-FACTOR LOCAL FRICTION~F FRICTION RATIO- FR
Ke/cM® g0 ke/cM® g o ke/cu® 10 x 200 0 Kke/cH® 0 0 3 10
] it ]
o: 'i 3 1
* )
* ] ) b
o] 3 ] 3 3
* S 5 p r—
o g : J; ] :
< < r
-] 4 ) 1 F;j
&> ] p <
L J <
’I . < r L
- b i . b
. - - :
] 1 1 1
) ) b
b b b
b b b
- o - L L
FILE ¢..... ENSAFE

. PUSH INTERRUPTED TO ADD ROD
PORE PRESSRE DECAY DATA MAY BE AVATLABLE

MEMPHIS NSA

LI NI

MILLINGTON TENNESSEE
SOUNDING ¢
TEST DATE 11-08-1895 09: 35: 45

66-P08




DEPTH
FEET

D OO =3 O U b ) DO

SOIL BEHAVIOR
TYPE

SILTY CLAY TO CLAY
CLAY

SANDY CLAY

SANDY CLAY

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

SILTY FINE SAND

SILTY FINE SAND
SILTY FINE SAND
= SILTY FINE SAND

13
14
15
16
17
18
19
20
3!
2
23
24
25
26
27
28
29
30

SILTY FINE SAND
SILTY FINE SAND
SILTY FINE SAND
SILTY FINE SAND

SILTY T0 CLAYEY F.S.

SILTY FINE SAND
SILTY FINE SAND

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

SILTY FINE SAND
SILTY FINE SAND
FINE SAND )
SILTY FINE SAND

SILTY TO CLAYEY F.S.

FINE SAND
FINE SAND
FIKE SAND

DENSE OR CEMENTED S.

T

(KG/CM2) (KG/CM2) VALUES

39.5
4.9
68.4
4.9
3
4.5
40.5
3.5
36
3.6
3.1
£2
60.9
64.3
76.1
63

92
6.4
4.9
3.1
33.2
43.7
94.7
191.2
181.1
240.2
468.2
435.9
486.7
399.6

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

LF

1.74
.97
2.1
1.55
.29

.57

.05
04
Al
03

.67
N7
1.39
45
A5
17
.15
.02
1.03
2.28

2.97

6.24
1.43
5.21
6.91
2.76

ENSAFE
MEMPHIS NSA

MILLINGTON TENNESSEE

65-P06
N N'  VERTICAL  RELATIVE
EFFECTIVE DENSITY
STRESS (%)
(KG/CH2)
§ %

26 26 027 --

49 49 .052 --

U U 079 -

22 .106 --

111 131 603-70%

4 U .168 603-70%

131 199 60%-70%

12 12 .23 50%-60%

9 9 .26 503-60%

9 9 291 503-60%

9 9 Ja 503-60%

10 10 .353 508-60%

15 15 .383 60%-70%

16 16 414 §0%-70%

19 19 445 70%-80%

15 15 476 60%-70%

30 30 .506 603-70%

15 16 537 503-60%

11 .568 403-50%

10 10 .599 <40%

1n1u .629 <40%

10 10 .66 403-50%

23 23 .691 603-70%

38 38 124 803-90%

45 45 155 803-90%

80 80 .786 »90%

93 93 .819 »90%

87 87 .852 »90%

97 97 .885 »90%

66 66 S22

»90%

FRICTION  YOUNGS

ANGLE

(DEGREES) (KG/CM2)

%

MODULUS

ki

133
141
167
138
202
146
103
10
13
96
208
420
398
528
1030
958
1070
879

UNDRAINED
SHEAR
STRENGTH
(KG/CH2)
*hkh

2.46
.1
4.26
.19

SENSITIVITY

comp.

OCR



65-P06  CONTINUED ENSAFE ‘

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

31 DENSE OR CEMENTED S.  304.4 1.29 50 50 .959 »90% 44-46 669 -- -- -- --
32 DENSE OR CEMENTED §.  311.2 1.24 51 51 995 »90% 44-46 684 - - - -
33 DENSE OR CEMENTED S.  386.8 1.45 64 64 1.032 »90% 46-48 850 -- -- - --

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

* - NORMALLY CONSOLIDATED SANDS

% FOR OVERCONSOLIDATED SANDS,SLIGETLY REDUCE ABOVE FRICTION ANGLES

ik FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 TO 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 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>