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A'ITACHMENT 1 

TOPOGRAPIDC MAP - NSA MEMPIDS SOUTHSIDE 



ATTACHMENT 3 

DPT PIEZOCONE SOUNDINGS AND HYDROCONE PWTS 



Sample ID 

OO2GOO1427 

0020001527 

002GOO1627 

0020001125 

002GOO1825 

0020001926 

002G002130 

002G002323 

002GOO2527 

002GCI02627 

002G002727 

002GOO1337 

002GOO144O 

0020001540 

002GOO1639 

0020001736 

002GOO1836 

002G001939 

002GOO2039 

002G002149 

002GOO2249 

002G002336 

002G002436 

002G002540 

002G002643 

002G002741 

AVERAGE 

Table 3·1 
Summary of Horizontal Hydraulic Conductivity Estimates From Hydrocone Data 

Assembly E DPT Investigation 
NSA Memphis - Millington, Tennessee 

Horizontal Hydraulic Conductivity 
(em/sec) 

SWMU 2 Upper Alluvium DPT Points 

159e-05 

2.35e-06 

S~~ 

3.35e-06 

U6e-Q5 

1.07e-06 

1.92e-06 

8.58e-07 

SWMU 2 Deeper Alluvium 

13~· 

7.22e-06 

3~5 

6.97e-06 

1.49e-04 

I~J~ 

7.90e-06 

4~~ 

1.18e-03 

2.90e-04 

9.87e-07 

2~ 

2.26e-05 

8i1,le;QS 

2.32e-04 

4-1 

Horizontal Hydraulic Conductivity 
(feet/day) 

0.04 

0;01 

< 0.01 

0.01 

< 0.01 

cO.03 

< 0.01 

«Un 
< 0.01 

< 0.01 

2;13 

0.02 

0.01 

0.42 

0;32 

0.02 

1·.41 

3.34 

0;82 

< 0.01 

0;66 

0.06 

O~24· 

0.65 



Sample ID 

~ 

009GOO 1 046 

oo9GOOU50 

009GOO1246 

009G001348 

009GOO144S 

OO9GOOt~7 

009GOOI644 

oo9GOO1747 

009GOO18S2 

OO9GOOli42 

009G002244 

009G002347 

AVERAGE 

Ol4GOOOS12 

0140000711 

Ol4GOOOiU 

0140000911 

014QOOI110 

014GOO1211 

0140001313 

014GOO1411 

AVERAGE 

014GOOO5<f5 

0140000743 

0140000S40 

0140000943 

0140001043 

0140001143 

0140001239 

014GOO1S43 

AVERAGE 

Table 3·1 
Summary of Horizontal Hydraulic Conductivity Estimates From Hydrocone Data 

Assembly E DPT Investigation 
NSA Memphis - Millington, Tennessee 

Horizontal Hydraulic Conductivity 
(cm/sec) 

SWMU 9 Deeper Alluvium DPT Points 

2~1~ 

2.3ge-04 

9.97e-OS 

:t~I~ 

1.30e-OS 

t~ 

S.43e-OS 

I.S7e-04 

1.63e-OS 

1.31e-04 

SWMU 14 Loess DPT Points 

1;S~ 

4.88e-OS 

U7~5 

2. 68e-OS 

'"33e-06 

2.07e-06 

2~ 

1.37e-04 

3.~< 

SWMU 14 Upper Fluvial Deposits DPT Points 

Ul.04 

2.S0e-OS 

,~ 

6.28e-OS 

2.~5 

1.22e-OS 

(j~ 

2.10e-06 

i~ 

4-2 

Horizontal Hydraulic Conductivity 
(feet/day) 

0;G6 

0.67 

0;13 

0.28 

0;G6 

0.03 

2.SS 

0.15 

0:01 
0.44 

<C).01 

0.04 

eMU 

0.37 

....• );1,.. < •• 

0.13 

O~03 

0.07 

·0;02 

0.01 

0;G6 

0.39 

·0.09 

0;51 

0.07 

0,02 

0.17 

0.07 

0.03 

< «U)l 

< 0.01 



SWMU2 

DPT SCREENING INVESTIGATION RESULTS 
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... flUSH INT6IU'T1!D TO AlII ROO 
PH PRI!SSlIIE Dl!CAY DATA MAY BE AVAlLASl.E 

1 

FILE f..... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING f .... 02-P13 
TEST DATE 11-07-1995 13: 13: 49 



DEPTH 
FEET 

1 

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

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

FILE NAME ......... 02-P13 

SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION 
TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS (%) (DEGREES) 
(KG/CK2 ) 

I * it 

SILTY FINE SAND 196.6 2.62 49 49 .03 >90% >48 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CK2) STRENGTH 

(KG/CM2) 
u* u** 

432 
2 DENSE OR CEMENTED S. 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 TO CLAYEY F.S. 117 2.3 39 39 .128 >90% >48 257 
5 SILTY TO CLAYEY F.S. 112.8 2 37 37 .159 80%-90% >48 248 
6 SILTY TO CLAYEY F.S. 148.4 2.76 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 .251 80%-90% 46-48 272 
9 SILTY FINE SAND 89.4 1.24 22 22 .282 70%-80% 44-46 196 
10 SILTY TO CLAYEY F.S. 64.5 1.03 21 21 .313 60%-70% 44-46 141 

SILTY TO CLAYEY F.S. 91.5 1.55 30 30 .344 70%-80% 44-46 201 
LTY TO CLAYEY F.S. 73.9 1.38 24 24 .375 70%-80% 42-44 162 

YEY FINE SAND 34.7 .85 13 13 .405 40%-50% 40-42 76 
14 SILTY FINE SAND 92.4 1.05 23 23 .436 70%-80% 44-46 203 
15 SILTY TO CLAYEY F.S. 63.1 .73 21 21 .467 60%-70% 42-44 138 
16 SILTY TO CLAYEY F.S. 32.2 .45 10 10 .498 <40% 38-40 70 
17 CLAYEY FINE SAND 20.5 .21 8 8 .528 <40% 36-38 45 
18 SILTY TO CLAYEY F.S. 22.6 .14 7 7 .559 <40% 36-38 49 
19 SILTY TO CLAYEY F.S. 31.3 .13 10 10 .59 <40% 36-38 68 
20 SILTY TO CLAYEY F.S. 32 .22 10 10 .621 <40% 36-38 70 
21 CLAYEY FINE SAND 17.2 .17 6 6 .651 <40% 32-34 37 
22 CLAYEY FINE SAND 13 .08 5 5 .682 <40% 30-32 28 
23 CLAYEY FINE SAND < 18.4 .17 7 7 .713 <40% 32-34 40 
24 SILTY TO CLAYEY F.S. 22.8 .17 7 7 .744 <40% 34-36 50 
25 SILTY TO CLAYEY F.S. 28.2 .14 9 9 .775 <40% 36-38 62 
26 SILTY TO CLAYEY F.S. 53.9 .84 17 17 .805 40%-50% 38-40 118 
27 FINE SAND 119.3 1.19 23 23 .838 60%-70% 42-44 262 
28 SILTY TO CLAYEY F.S. 40.9 .52 13 13 .869 <40% 36-38 89 
29 SILTY FINE SAND 78 .43 19 19 .9 50%-60% 40-42 171 
30 FINE SAND 135.6 .98 27 27 .933 70%-80% 42-44 298 

SENSITIVITY COMPo OCR 



2-P13 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET 

31 
32 
33 
34 
35 
36 
37 

TYPE (KG/CM2) (KG/CM2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR ST 

FINE SAND 121.4 .85 24 24 .966 60%-70% 40-42 267 
FINE SAND 245.6 3.17 49 49 1 >90% 44-46 540 
FINE SAND 237 2.66 47 47 1.033 >90% 44-46 521 
FINE SAND 238.7 2.26 47 47 1.066 >90% 44-46 525 
FINE SAND 182.6 .71 36 36 1.099 70%-80% 42-44 401 
SILTY FINE SAND 64.1 .33 16 16 1.13 40%-50% 38-40 141 
FINE SAND 123.7 .45 24 24 1.163 60%-70% 40-42 272 

# N':POINT STRESS*(.2+.04*FRICTION RATIO) 
* NORMALLY CONSOLIDATED SANDS 
** FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
*** FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS KAY 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 RESEARCH AND LOCAL EXPERIENCE GROWS. 

OCR 
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FILE •••••• ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNCING • •••• 02-P20 
TEST DATE ii-OS-iSSS i4;40;S7 



DEPTH 
FEET 

1 
2 
3 
4 
5 
6 
7 
8 
9 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

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

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

FILE NAME ......... 02-P20 

SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION 
TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS (%) (DEGREES) 
(KG/CM2) 

# * ** 
SILTY FINE SAND 179.6 2.76 44 44 .03 >90% >48 
SILTY FINE SAND 272 4.23 68 68 .061 >90% >48 
SILTY FINE SAND 219.9 4.35 54 54 .092 >90% >48 
SILTY TO CLAYEY F.S. 70 1.28 23 23 .123 70%-80% >48 
SILTY CLAY TO CLAY 28.9 1.28 19 19 .15 
CLAY 22.7 1. 76 22 22 .175 
SILTY CLAY TO CLAY 38.3 1. 67 25 25 .202 
CLAYEY FINE SAND 55.1 1.52 22 22 .233 60%-70% 44-46 
SILTY TO CLAYEY F.S. 64.3 1.12 21 21 .264 70%-80% 44-46 

ILTY TO CLAYEY F.S. 52.9 .94 17 17 .294 60%-70% 42-44 
ILTY TO CLAYEY F.S. 57.5 .88 19 19 .325 60%-70% 42-44 

SILTY TO CLAYEY F.S. 43.4 .53 14 14 .356 50%-60% 40-42 
SILTY FINE SAND 51 .44 12 12 .387 60%-70% 42-44 
SILTY FINE SAND 56.1 .37 14 14 .418 60%-70% 42-44 
SILTY FINE SAND 70.8 .58 17 17 .448 60%-70% 42-44 
SILTY FINE SAND 95.3 .72 23 23 .479 70%-80% 42-44 
SILTY FINE SAND 62 .26 15 15 .51 50%-60% 40-42 
SILTY FINE SAND 52.5 .04 13 13 .541 50%-60% 40-42 
SILTY FINE SAND 40.6 .05 10 10 .571 40%-50% 38-40 
SILTY FINE SAND 54 .04 13 13 .602 50%-60% 40-42 
SILTY FINE SAND 56.8 .18 14 14 .633 50%-60% 40-42 
FINE SAND 101 .41 20 20 .666 60%-70% 42-44 
FINE SAND 111.2 .45 22 22 .699 70%-80% 42-44 
FINE SAND 138.1 .57 27 27 .733 70%-80% 42-44 
DENSE OR CEMENTED S. 220.6 .89 36 36 .769 >90% 44-46 
FINE SAND 170.9 .42 34 34 .802 80%-90% 44-46 
SILTY FINE SAND 74.3 .26 18 18 .833 50%-60% 40-42 
FINE SAND 123.4 .24 24 24 .866 70%-80% 42-44 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) STRENGTH 

(KG/CM2) 
*** **** 
395 
598 
483 
154 

1. 78 
1.39 
2.36 

121 
141 
116 
126 
95 
112 
123 
155 
209 
136 
115 
89 
118 
124 
222 
244 
303 
485 
375 
163 
271 

29 FINE SAND 85.2 .08 17 17 .9 50%-60% 40-42 187 
30 FINE SAND 104 .33 20 20 .933 60%-70% 40-42 228 

SENSITIVITY COMPo OCR 

2.2 UD >6 
1.2 UD >6 
2.2 UD >6 



P20 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET 

31 
32 
33 

TYPE (KG/CK2) (KG/CK2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR ST 

FINE SAND 109.9 .29 21 21 .966 60%-70% 40-42 241 
FINE SAND 78.5 .07 15 15 .999 50%-60% 38-40 172 
FINE SAND 154.6 .43 30 30 1.032 70%-80% 42-44 340 

# N'=POINT STRESS*(.2t.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 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-QC POINT STRESS-QC PORE PRESSURE-U A-FACTOR LOCAL FRICTION-F FRICTION RATIO- FR 
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FILE •••••• ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING ••••• 02-P23 
TEST DATE 12-01-1995 10:28: 43 



DEPTH 
FEET 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

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

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

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

FILE NAME ......... 02-P23 

SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION 
TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS (%) (DEGREES) 
(KG/CM2) 

# * ** 
CLAYEY FINE SAND 35.6 .85 14 14 .03 60%-70% >48 
SANDY CLAY 26.2 .97 13 13 .058 
SANDY CLAY 25.3 .87 12 12 .085 
SANDY CLAY 32 1.05 16 16 .112 
SANDY CLAY 35.5 1.31 17 17 .14 
SANDY CLAY 29.7 1.06 14 14 .167 
SANDY CLAY 28 .85 14 14 .194 
SANDY CLAY 24.4 .74 12 12 .222 
SANDY CLAY 19.4 .57 9 9 .249 
SILTY CLAY TO CLAY 16.3 .57 10 10 .276 
CLAY 11.5 .52 11 11 .301 

Y 10.9 .58 10 10 .326 
CLAY 15.1 .7 15 15 .351 
CLAY 13.1 .61 13 13 .376 
SANDY CLAY 20.7 .53 10 10 .403 
SANDY CLAY 18.9 .41 9 9 .431 
SANDY CLAY 20.7 .66 10 10 .458 
SANDY CLAY 24.1 .7 12 12 .485 
SANDY CLAY 27.5 .8 13 13 .513 
SILTY CLAY TO CLAY 20.2 .76 13 13 .54 
SILTY CLAY TO CLAY 17.2 .7 11 11 .567 
SANDY CLAY 18.1 .5 9 9 .595 
CLAYEY FINE SAND 29.7 .6 11 11 .626 <40% 36-38 
SANDY CLAY 17 .45 8 8 .653 
SILTY TO CLAYEY F.S. 101.3 2.4 33 33 .684 60%-70% 42-44 
SILTY TO CLAYEY F.S. 179.6 4.2 59 59 .714 80%-90% 44-46 
CLAYEY FINE SAND 121. 8 4.06 48 48 .745 70%-80% 42-44 
SILTY TO CLAYEY F.S. 175.7 4.06 58 58 .776 80%-90% 44-46 
SILTY FINE SAND 239.7 4.87 59 59 .807 >90% 44-46 
SILTY TO CLAYEY F.S. 222.5 5.22 74 74 .838 >90% 44-46 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) STRENGTH 

(KG/CM2) 

*** **** 
78 .97 

1. 63 
1.57 
1. 98 
2.2 
1. 83 
1. 72 
1.49 
1.17 
.98 
.67 
.63 
.89 
.76 
1.23 
1.12 
1.23 
1.44 
1. 65 
1.19 
.99 
1.05 

65 
.97 

222 
395 
267 
386 
527 
489 

SENSITIVITY COMPo OCR 

3.7 .01 6 
2.6 .02 >6 
2.9 .02 >6 
3 .01 >6 
2.7 .01 >6 
2.7 .01 >6 
3.2 .02 >6 
3.2 .02 >6 
3.3 .01 >6 
2.8 .01 6 
2.1 .02 6 
1.8 .02 6 
2.1 .01 6 
2.1 .01 6 
3.8 .02 6 
4.5 .01 6 
3.1 .02 6 
3.4 .02 6 
3.4 .02 6 
2.6 UD 6 
2.4 .01 6 
3.5 .01 6 

3.7 .01 6 



-P23 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET 

31 
32 
33 
34 
35 
36 
37 

TYPE (KG/CM2) (KG/CM2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR ST 

SILTY FINE SAND 222.2 3.92 55 55 .868 >90% 44-46 488 
SILTY FINE SAND 176.1 2.93 44 44 .899 80%-90% 42-44 387 
SILTY FINE SAND 127.5 2.17 31 31 .93 70%-80% 42-44 280 
SILTY FINE SAND 135.1 1. 81 33 33 .961 70%-80% 42-44 297 
FINE SAND 169.2 1.19 33 33 .994 70%-80% 42-44 372 
FINE SAND 347.2 3.18 69 69 1.027 >90% 46-48 763 
FINE SAND 350.3 3.93 70 70 1.06 >90% 46-48 770 

I N'=POINT STRESS*(.2t.04*FRICTION RATIO) 
* NORMALLY CONSOLIDATED SANDS 
** FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
*** FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH 1S 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 RESEARCH AND LOCAL EXPERIENCE GROWS. 

OCR 
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FILE •••••• ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING' •.•• 02-P24 
TEST DATE 12-01-1995 17:50: 46 



DEPfB 
FEET 

1 
2 
3 
4 
5 
6 
7 
8 
9 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

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

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

FILE NAME ......... 02-P24 

SOIL BEHAVIOR PT LF N N' VERfICAL RELAfIVE FRICfION 
TYPE (KG/CM2) (KG/CM2) VALUES EFFECfIVE DENSITY ANGLE 

SfRESS (%) (DEGREES) 
(KG/CM2) 

# * ** 
SANDY CLAY 15 .45 7 7 .027 
SILfY CLAY fO CLAY 34.5 1.52 23 23 .054 
CLAY 38 1. 91 38 38 .079 
CLAY 36.6 1.9 36 36 .104 
CLAY 33.5 2.15 33 33 .129 
CLAY 25.3 2.02 25 25 .154 
CLAY 23.3 1.64 23 23 .179 
CLAY 22.8 1.28 22 22 .204 
SILfY CLAY fO CLAY 23.7 .9 15 15 .231 
SANDY CLAY 26.2 .91 13 13 .258 
SANDY CLAY 27.4 .81 13 13 .286 
CLAYEY FINE SAND 29.1 .8 11 11 .316 40%-50% 40-42 
CLAY 21.5 1.04 21 21 .341 
CLAY 17.1 .95 17 17 .366 
CLAY 12.5 .65 12 12 .391 
CLAY 11.1 .65 11 11 .416 
CLAY 11.6 .55 11 11 .441 
CLAY 11.3 .49 11 11 .466 
SILfY CLAY TO CLAY 15.5 .52 10 10 .493 
SILTY CLAY TO CLAY 14.7 .59 9 9 .521 
CLAY 6.8 .29 6 6 .545 
CLAY 9.3 .34 9 9 .57 
SANDY CLAY 19.1 .51 9 9 .598 
SANDY CLAY 11.3 .31 5 5 .625 
SILTY CLAY TO CLiY 9.7 .29 6 6 .652 
CLAYEY FINE SAND 23.6 .51 9 9 .683 <40% 34-36 
CLAYEY FINE SAND 15.3 .27 6 6 .714 <40% 32-34 
SANDY CLAY 15 .3 7 7 .741 
CLAYEY FINE SAND 22 .42 8 8 .772 <40% 34-36 
CLAYEY FINE SAND 31.2 .75 12 12 .803 <40% 36-38 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) SfRENGTH 

(KG/CM2) 
*** **** 

.93 
2.14 
2.36 
2.27 
2.07 
1.56 
1.43 
1.39 
1.44 
1.6 
1.67 

64 
1.29 
1.01 
.72 
.63 
.66 
.64 
.9 
.84 
.35 
.5 
1.11 
.62 
.51 

51 
33 

.83 
48 
68 

SENSIfIVITY COMPo OCR 

3.3 .01 >6 
2.2 UD >6 
1.9 UD >6 
1.9 UD >6 
1.5 UD >6 
1.2 UD >6 
1.4 UD >6 
1.7 UD >6 
2.6 UD >6 
2.8 .02 >6 
3.3 .02 >6 

2 UD 6 
1.7 .01 6 
1.9 .02 6 
1.7 .02 6 
2 .02 6 
2.3 .02 6 
2.9 .01 6 
2.4 .01 6 
2.2 .03 3 
2.6 .02 3 
3.7 .01 6 
3.6 .02 3 
3.2 .02 3 

4.8 .01 6 



02-P24 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUKGS UNDRAINED SENSITIVITY COHP. 
FEET TYPE (KG/CH2) (KG/CH2) VALUES STRESS DENSITY ANGLE HODULUS SHEAR ST 

31 CLAYEY FINE SAND 75.3 2.08 30 30 .834 50%-60% 40-42 165 
32 CLAYEY FINE SAND 53.8 1. 78 21 21 .864 40%-50% 38-40 118 
33 SILTY TO CLAYEY F.S. 148.7 3.52 49 49 .895 70%-80% 42-44 327 
34 SILTY FINE SAND 169.3 3.19 42 42 .926 80%-90% 42-44 372 
35 SILTY FINE SAND 118.9 1.9 29 29 .957 60%-70% 40-42 261 
36 FINE SAND 144.9 1:43 28 28 .99 70%-80% 42-44 318 

• N'=POINT STRESS*(.2f.04*FRICTION RATIO) 
t NORMALLY CONSOLIDATED SANDS 
** FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
*** FOR OVERCONSOLIDATED SANDS, YOUNG'S HODULUS MAY BE AS !fUCH AS 3 TO 6 TlKES 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. C1!!PANELLA 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 COHPUTING THE ABOVE DATA. 
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE 'AND HODIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS. 

OCR 
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SAMPLE DEPTH (FT) 27 
aROUNDWATER DEPTH (FT) is 



HYDROCONE TEST 
500 

CONDUCTIVITY. (K) - .09 FEET PER DAY 
~ 3.25*10- 5 CM/SEC III 
I-
~ 

iii s 

~ I- b. 
~ D 
s ..... III TF -3 
b.!'l !i DU 
ilia .J 

D 

~ ~ 

a CI 
> D 

.J 

10 

0 . . . 
0 0 

.t N PI ... In ID " III m .t 
250 ELAPSED TIME (MIN) 

200 

I§ 150 ENSAFE MEMPHIS NSA 
IIJ~ LOCATION ••• 02Hle40 Its 
Do TEST DATE 
rob. 
~D 100 15: 2S: 49 12-13-1998 

CIt; SAMPLE DEPTH (fI'T) ... 0 
ZIIJ 8ROUNDWATER DEPTH (fI'T) sa Db. 50 CI ..... 

!i HYDROSTATIC PRESSURE 

-
0 

- 50 
0 .t N PI ... In 

0 
CD " III m .t 

ELAPSED TIME (MIN) 



1500 
I 

4100 

iii 
~ s ..... ~OO 

II.!" 
au 
big 

3 200 

a 
> 

100 

0 

2150 

200-
bI 
a: 

i~ 1150-
bI ~ 
a:s 
D-
en II. 
~a 100-
CI Ii; 
ZbI a II. 150 -CI ..... 
a: 
~ 

0 

- 150 
0 III 

10 .. 

HYDRO CONE 

---------

HYDROSTATIC PRESSURE 

... N 0 III UI 
N PI ... ... 111 
ELAPSED TIME (MIN) 

... 
CD ~ o 

III 

m ... 
~ s 
II. 
a 
bI 

! a 
~ 

CI 
a 
.J 

TEST 

CONDUCTIVITY. (K) - o FEET PER DAY 

ITo -41. 
TF - 42. 

o III 
CD .. 

2.35H10- 6 CM/SEC 

... N 0 III UI 
N PI ... ... 111 

ELAPSED TIME (MIN) 

... 
CD 

N 

" 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02H1B27 

TEST DATE 

o 
III 

08:31:33 12-14-19915 
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aROUNDWATER DEPTH (FT) 20 



HYDRO CONE TEST 

- CONDUCTIVITY. (K) -
II: 
I1J . 
!< 

II: ~ 
I1J 

IL l- TO -~ 0 

~- . 
I1J TF -IL!" ::E 

o u DATA NOT AVAILABLE :J DATA NOT AVAILABLE 
I1JB 

.J 
0 

~ ~ 
.J 

CD 0 
> 0 

.J 

. . . . 
ELAPSED TIME (MIN) 

-
I1J 

§~ 
rn I1J 

ENSAFE MEMPHIS NSA rn I-
11J~ LOCATION ••• 02H2229 II:~ 
D. 

~ ~ DATA NOT AVAILABLE DATA NOT AVAILABLE 
CD Iii 
Z I1J 
oIL 
CD~ 
II: 
~ 

ELAPSED TIME (MIN) 

----------



HYDROCONE TEST 
iOOO 

- CONDUCTIVITY. (K) - 3.34 FEET PER DAY 
II: 1.18*10- 3 CM/SEC BOO- bJ 
I- ..--~ 

iii :E ( l- lL TO -1.2 
~ 0 
:E_ 600 

bJ TF - 1. 9 
IL!" z 
o U :J 

bJ B .J 
0 z 400- ~ :J 

.J 
01 f'I 0 

> 0 
.J 

200 

0 J 
IJ IJ . IJ . IJ 

0 10 . . . . .. .. N N PI PI ~ ~ 10 
250 ELAPSED TIME (MIN) 

200 
bJ 

§~ 
InbJ i50 ENSAFE MEMPHIS NSA In I-
bJ ~ LOCATION ••• 02H2249 II: :E 
D. TEST DATE 
In IL iOO i4: i4: 24 i2-0B-i99S ~ 0 

C!It SAMPLE DEPTH (FT) 49 
ZbJ aROUNDWATER DEPTH (FT) i9 o IL 50 01--
~ 

0 

- 50 
0 10 . . . . .. .. N N PI PI ~ ~ 10 

ELAPSED TIME (MIN) 



HYDRO CONE 
100 

I 

80 
0: 
IU 

~ 
:E_ 60 
1I.!'l 
o u 
lUg 
z 40 
:3 
0 
> 

20 

o ''>0 ==-- l 

250~,----------------------------------------~ 

200-
IU 
0:_ 
:J 0: 

IS ~ 150 
IU~ 
If :E 

rn I!; 100-
~ 

mlii 
t5 IU 50 m~ 
~ 

HYDROSTATIC PRESSURE 

o~~====~================~ 

- 501~1---T---T--~--~---r---r---r---r---r--~ 

o II 
o .. II 0 II 0 II 

.. t\I t\I til til 
ELAPSED TIME (MIN) 

o 
~ ~ o 

II 

-0: 
IU 

~ 
:E 

II. 
0 

IU z 
:3 
0 
2! 
m 
0 
.J 

TEST 

CONDUCTIVITY. (K) - o FEET PER 

I TO - 32. 
TF -33. 

o II 
o .. II 0 II 0 II 

.... t\I t\I til til 
ELAPSED TIME (MIN) 

o 
~ ~ 

ENSAFE MEMPHIS NSA 
LOCATION •.• 02H2323 

TEST DATE 

o 
II 

13:25:32 12-0t-1995 

SAMPLe DePTH (FT) 23 
SROUNDWATeR DePTH (FT) i8 



HYDROCONE TEST 
500 

CONDUCTIVITY. (K) - .82 FEET PER DAY -II: 2.9*10- 4 CM/SEC 
400 III 

I-
~ 

II: :E 

/' .., 
b. l- TO - 1 ~ 0 

It_ 300 
III TF -1., 

b.!" Z 
o U :J 
..,S .J 

0 
z 200 ~ :J 
.J UJ 0 
> 0 

.J 

iOO 

0 II 
IJ IJ IJ IJ 

0 II . . . . ... ... N N PI PI ~ ~ II 
250 ELAPSED TIME (MIN) 

200-
III 

i~ i50 ENSAFE MEMPHIS NSA 
III ~ LOCATION ••• 02H2336 II: It 
D. TEST DATE 
rn b. 
~ 0 iOO- ifS: 35: i2 i2-0i-i995 

UJId SAMPLE DEPTH (FT) 38 
ZIII gROUNDWATER DEPTH (FT) t8 o b. 50 UJ_ 

!i HYDROSTATIC PRESSURE 

0 

- 50 IJ IJ IQ IQ 
0 II . . . . ... ... N N PI PI ~ ~ II 

ELAPSED TIME (MIN) 



HYDROCONE TEST 
500 

CONDUCTIVITY. (K) - o FEET PER DAY -a: 9.87*10- 7 CM/SEC 
400- tu 

~ 
a: :E 
tu IL TO -7 t-
~ 

300-
0 

:E_ tu TF -8 
IL!'I Z ---o U ::::t 

tug 
.J .,/ 0 

~ 200- ~ 
.J CI 0 
> 0 

.J 

100- -
O~ . , , . . . 

0 ~ .. III II N DI .., 
" 0 ,... .. N N " ~ ~ III ID ,... 

250 ELAPSED TIME (MIN) 

200-
tu 
a: 
::::t-rna: 
rn tu 150- ENSAFE MEMPHIS NSA tut-
a: ~ LOCATION •.• 02H2436 
o.:E TEST DATE 
rn IL 
~ 0 100- 10: 23: 14 12-02-1995 
CIt-

SAMPLE DEPTH (FT) 37 ztu 
otu 

50 -
GROUNDWATER DEPTH (FT) B 

CI~ 
a: HYDROSTATIC PRESSURE 
C 

0 

- 50 
0 ~ .. III III N DI ID " 0 ,... .. N N " ~ ~ III ID ,... 

ELAPSED TIME (MIN) 

------------



HYDROCONE TEST 
500 

CONDUCTIVITY. (K) - o FEET PER DAY -0: 1.92*10- 6 CM/SEC 
400 IU ... 

0: ~ 
IU 

IL ~ 0 TO - 39. 
:E_ 300 

IU TF - 40. 
IL!" § o U 
lUg .J 

0 
z 200 ~ :J 
.J CD 0 
> 0 

.J 

100 

0 
0 ~ .. III 11 N OJ CO PI 0 ,... .. N N PI ~ ~ 11 CO ,... 

250 ELAPSED TIME (MIN) 

200 
IU 

~ii 150- ENSAFE MEMPHIS NSA rn ... 
IU ~ LOCATION ••• 02H2527 O::E 
D. TEST DATE 
rnlL 
~ 0 100 19: 19: 10 12-04-1995 

CDt SAMPLE DEPTH (FT) 27 
ZIU aROUNDWATER DEPTH (FT) US o IL 50 -CD __ 

~ HYDROSTATIC PRESSURE 

0 

- 50 
0 ~ .. III 11 N at CO PI 0 ,... .. N N PI ~ ~ 11 CO ,... 

ELAPSED TIME (MIN) 

-~--- .. ----



iii 
!c 
:E_ 

IL!'J 
o u 
lUg 
§ 
.J 
0 
> 

IU 
II: 

mi5 
rn t­
IU~ 
11:3: 
D. 

!l~ 
CIt 
Z IU 
oIL CI __ 

~ 

HYDROCONE 
iOOO 

I 

-
BOO ~ 

~ 
:E 

IL 
0 

BOO 
I! 
:J 
.J 
0 

400 ~ 

CI 
0 
.J 

200 

O~--------~----------------------------------------------------------------~ 

eOI~'---------------------------------------------------------------------------------, 

200 

i50-

iOO-

50 -
HYDROSTATIC PRESSURE 

0"""'---' 

- 50 I ib ib ib ib 
o 11 • • • • .. .. N N PI PI ~ ~ 10 

ELAPSED TIME (MIN) 

TEST 

CONDUCTIVITY. 0<) - .66 FEET PER DAY 

I TO - 1 
TF -2 

o 10 .. 

2.36*10- 4 CM/SEC 

. . . 
.. N N PI PI ~ ~ 

ELAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02H2540 

TEST DATE 

10 

i2:47:38 i2-0S-i99S 

SAMPLE DEPTH (FT) 40 
SROUNDWATER DEPTH (FT) 13 



HYDROCONE TEST 
500 

- CONDUCTIVITY. (K) - o FEET PER DAY 
0: 1.1*10- 7 eM/SEC 

400 I1J 
l-
e( 

0: ~ Ii 
I1J I 

I- b. TO -is e( a 
~- 300 

I1J TF -1B.4 -
b.!" ~ a u 
I1Jg 

.J 
a 

::E 200- > 
:J ~ 

.J 
lit a 

> a 
.J 

tOo 

-
I~. ~\ 0 • ~ : nil . . 

a a N ~ co III a 
N ~ 10 III .. .. .. .. .. N 

250 ELAPSED TIME (MIN) 

200-
I1J 

§-UJ 0: 
UJ bJ t50- ENSAFE MEMPHIS NSA I1J I-
0: c( LOCATION •.. 02H2627 
D. ~ TEST DATE 
UJb. 
e( a tOO 12: 35: 47 12-03-1995 

(!It SAMPLE DEPTH (FT) 27 
ZI1J GROUNDWATER DEPTH (FT) US ab. 50 -lIt~ 

~ n HYDROSTATIC PRESSURE 

0 J I 

- 50 
a 0 N ~ co III 0 

N ~ co III .. .. .. .. .. N 
ELAPSED TIME (MIN) 



Ifi 
~ 
:1:-
IL!" 
o U 

I1JB 
§ 
.J 
0 
> 

I1J 

§-
rnlfi rn t-
I1J ~ 
II: :I: 
D. 
rn IL 
~ 0 

"t 
ZI1J o IL ,,--
II: 
C 

HYDROCONE TEST 
500 

I -II: 
400 I1J 

i 
IL 
0 

300 
I1J z 
:J 
.J 
0 

200 ~ 

" 0 
.J 

iOO 

0 

250 

200 

iSO-

iOO 

50 

ot 
HYDROSTATIC PRESSURE 

- 50 I Ii Ii Ii '! '! 
• • 0 N PI In 
~ CO ,... OJ .. .. .. .. .. o PI 
ELAPSED TIME (MIN) 

o 

CONDUCTIVITY. (K) - .06 FEET PER DAY 

T~ 
, - 7 F 

.. PI 

2.26*10- 5 CM/SEC 

In 

• • 0 
~ CO ,... OJ .. 

ELAPSED TIME (MIN) 

N .. In 

PI .. 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02H2643 

TEST DATE 

In .. 

i4: 44: i5 i2-03-i995 

SAMPLE DEPTH (FT) 43 
8ROUNDWATER DEPTH (FT) is 



HYDROCONE 
500 

I 

400 

iii 
~ 
:E_ 300 
IL!" 
o U 
lUg 
§ 200 
.J 
0 
> 

tOO 

o I ,r 

250~i--------------------------------------~ 

200 
IU 

5 m t50-rn t-

~~ 
D. 

rn I!; tOO 
~ 

CIt 

~ IU .0 CI!!;. .., 
~ HYDROSTATIC PRESSURE 

o Tt------------________________ __ 

- 50 I N 6i Ii iFi b 
o ,... ~ .. III ID 0 .. lIJ ID ,... 

.. lIJ ID co III .. .. .. .. .. 
ELAPSED TIME (MIN) 

-iii 
t-

~ 
IL 
0 

IU 
§ 
.J 
0 
~ 

CI 
0 
.J 

TEST 

CONDUCTIVITY. (K) - o FEET PER DAY 

I TO -70. 
TF -72. 

o ,... .. ~ 
lIJ 

8.58*10- 7 CM/SEC 

.. III ID 0 .. 
ID CO CD .. .. 

ELAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02H2727 

TEST DATE 

,... .. 

t7:3t:Ot t2-03-t995 

SAMPLE DEPTH (FT) 27 
BROUNDWATER DEPTH (FT) Ie 



HYDRO CONE TEST 
500 

I 
400 

0: 
ILl 
t-
<t 
3: .... 300 
lL !I' 
o U 
ILIa 
~ 200 :J 
.J 
0 
> 

100 

o~----~------------------------------------~ 

250~1--------------------------------------------' 

200· 
ILl 
§ .... 
UJ 0: 
HI ~ 150 
0: <t 
Q. 3: 

lL 
~ 0 100 
(!J 

z 
o 
(!J 

t-
ILl 
ILl 
1: 50 

0: 
<t JF~ 

- 50. 
0 Ul 

HYDROSTATIC PRESSURE 

T-----.n~······---.- ~~ Ih Ih --. III . . 
~ ~ N N 1'1 1'1 ..., ..., Ul 

ELAPSED TIME (MIN) 

it 
ILl 
t-
<t 
3: 

lL 
0 

ILl 
~ 
:J 
.J 
0 
~ 

(!J 
0 
.J 

o 

CONDUCTIVITY. (K) .. .24 FEET PER DAY 

To .. 2 

TF -

Ul 
~ 

8.81*10- 5 CM/SEC 

. . 
~ N N 1'1 1'1 ..., ..., 

ELAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION ... 02H2741 

TEST DATE 

Ul 

18:07:39 12-04-1995 

SAMPLE DEPTH (FT) 41 
GROUNDWATER DEPTH (FT) 15 



SWMU9 

DYf SCREENING INVESTIGATION RESULTS 



~. 

~ 

~~. 
H 

~~ 
:J 
00 
(lJ1n 

13 

~. 

IS 

~. 

~ 

PIEZOCONE SOUNDING 
POINT STRI!88-QC POINT STRI!88-QC PORI! PRI!8SURI!-U A-PACTOR LOCAL FRICTIDN-F FRICTION RATIO- FR 

o Ka/CHs 500 0 Ka/CHs 50 0 Ka/CHI! 1 0 IE 200 0 Ka/CHs 10 0 IE 10 
Ie' '1 :.... ' _.L---I_ ..... ' -L: ' , ... _==J ' 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

PUSH lHTf!IIIPT!O TO ADD ROD 
• mE PR!SStIIE DeCAY DATA MAY BE AYAll.AII:.E 

FILE •..... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING' •... 09-P09 
TEST DATE 12-17-1995 13:49: 14 



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

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

FILE NAME ......... 09-P09 

DEPTH SOIL BEHAVIOR PT tF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED 
FEET TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE MODULUS SHEAR 

STRESS (%) (DEGREES) (KG/CM2) STRENGTH 
(KG/CM2) (KG/CM2) , * H *H HH 

1 CLAYEY FINE SAND 34 .95 13 13 .03 60%-70% >48 74 
2 CLAYEY FINE SAND 41.9 1.11 16 16 .061 60%-70% >48 92 
3 CLAYEY FINE SAND 51.1 1.2 20 20 .092 60%-70% >48 112 
4 SILTY FINE SAND 73.1 .69 18 18 .123 70%-80% >48 160 
5 CLAYEY FINE SAND 34.8 .79 13 13 .153 50%-60% 44-46 76 
6 SILTY TO CLAYEY F.S. 35 .26 11 11 .184 50%-60% 42-44 77 
7 SILTY FINE SAND 49 .3 12 12 .215 60%-70% 44-46 107 
8 CLAYEY FINE SAND 41.1 1.05 16 16 .246 60%-70% 42-44 90 
9 CLAY 31.1 1.85 31 31 .271 1.9 
10 CLAY 22.2 1. 63 22 22 .295 1.34 
11 CLAY 17.1 .75 17 17 .32 1.02 
12 SANDY CLAY 25.7 .94 12 12 .348 1.56 
13 SANDY CLAY 28.5 .96 14 14 .375 1. 73 
14 SILTY CLAY TO CLAY 19 .71 12 12 .402 1.13 
15 SILTY CLAY TO CLAY 10.3 .37 6 6 .43 .58 
16 SANDY CLAY 12.5 .23 6 6 .457 .72 
17 SANDY CLAY 11.5 .27 5 5 .484 .65 
18 SILTY CLAY TO CLAY 11 .37 7 7 .512 .62 
19 SANDY CLAY 5.6 .08 2 2 .539 .28 
20 SENSITIVE FINE GRAIN 6 0 3 3 .561 .3 
21 CLAYEY FINE SAND 13.2 .2 5 5 .592 <40% 32-34 29 
22 SANDY CLAY 18.9 .42 9 9 .619 1.1 
23 CLAYEY FINE SAND 29.1 .74 11 11 .65 <40% 36-38 64 
24 SILTY TO CLAYEY F.S. 28 .35 9 9 .681 <40% 36-38 61 
25 SILTY TO CLAYEY i.s. 25.5 .18 8 8 .712 <40% 34-36 56 
26 SILTY TO CLAYEY F.S. 22.8 .1 7 7 .742 <40% 34-36 50 
27 CLAYEY FINE SAND 14.5 .2 5 5 .773 <40% 30-32 31 
28 SILTY TO CLAYEY F.S. 25.2 .08 8 8 .804 <40% 34-36 55 
29 SILTY TO CLAYEY F.S. 21 .11 7 7 .835 <40% 32-34 46 
30 SILTY TO CLAYEY F.S. 37.3 .45 12 12 .865 <40% 36-38 82 

SENSITIVITY COMPo OCR 

1.6 UD >6 
1.3 UD 
2.2 .01 
2.7 .02 
2.9 .02 >6 
2.6 .01 6 
2.7 .02 6 
5.2 .02 6 
4.1 .02 6 
2.9 .02 6 
6.3 .03 3 
80.8 .03 3 

4.4 .01 6 



P09 CONTINUED ENSAFE 

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

31 SILTY FINE SAND 69.5 .74 17 17 .896 40%-50% 38-40 152 
32 SILTY TO CLAYEY F.S. 58.4 .84 19 19 .927 40%-50% 38-40 128 
33 CLAYEY FINE SAND 40.8 .76 16 16 .958 <40% 36-38 89 
34 SILTY TO CLAYEY F.S. 33.9 .47 11 11 .988 <40% 34-36 74 
35 CLAYEY FINE SAND 35.5 .88 14 14 1.019 <40% 34-36 78 
36 SILTY TO CLAYEY F.S. 50.3 .95 16 16 1.05 <40% 36-38 110 
37 SILTY TO CLAYEY F.S. 72.9 1.16 24 24 1.081 40%-50% 38-40 160 
38 SILTY FINE SAND 84.8 1.11 21 21 1.111 50%-60% 38-40 186 
39 SILTY FINE SAND 71. 7 .68 17 17 1.142 40%-50% 38-40 157 
40 SILTY FINE SAND 73.3 .3 18 18 1.173 40%-50% 38-40 161 
41 FINE SAND 155.1 .25 31 31 1.206 70%-80% 42-44 341 
42 FINE SAND 123.9 .22 24 24 1.239 60%-70% 40-42 272 

# N':POINT STRESSt(.2+.04tFRICTION RATIO) 
t NORMALLY CONSOLIDATED SANDS 
*t FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
t** FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS HAY BE AS MUCH AS 3 TO 6 TIXES HIGHER 
*ttt 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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f­
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IIJ 
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f-lil 
n. 
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PIEZOCONE SOUNDING 
POINT STRESS-QC POINT STRESS-QC PORE PRESBURE-U A-FACTOR LOCAL FAICTIDN-P FRICTION RATIO- FA 

o KII/CM- 500 0 Ka/CM- 50 0 KII/CM- 1 0 IE 200 0 KII/CM- 10 0 " 10 

·L ===-
• 
• 
• 

PlIIt JNTEIIU'TBJ TO ADD ROD 
• mE PfESSIIE DecAY DATA MAY BE AVAlUIl.E 

FILE •..... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING' .... 09-P14 
TEST DATE 11-21-1995 ~6:21:26 



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

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

FILE NAME ......... 09-P14 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE MODULUS SHEAR 

1 
2 
3 
4 
5 
6 
7 
8 
9 

13 
14 
15 
16 

t 
* 

I 

CLAY 46.4 2.37 46 46 
SILTY TO CLAYEY F.S. 134.8 3.94 44 44 
SILTY TO CLAYEY F.S. 128.2 3.79 42 42 
CLAYEY FINE SAND 67.2 2.54 26 26 
CLAY 45.8 2.48 45 45 
CLAY 27 1. 61 27 27 
SOFT CLAY 8.7 1.04 8 8 
SOFT CLAY 1.4 .73 1 1 
CLAY 6.7 .5 6 6 
SOFT CLAY 2.6 .87 2 2 
SOFT CLAY 1.3 1. 25 1 1 
SOFT CLAY .4 1.39 0 0 
SOFT CLAY 3.5 1.35 3 3 
SOFT CLAY 2.1 1.21 2 2 
SOFT CLAY .2 1.01 0 0 
SOFT CLAY 2.2 .9 2 2 

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

STRESS H) 
(KG/CM2) 

* 

.024 

.055 >90% 

.086 >90% 

.117 70%-80% 

.142 

.167 

.183 

.199 

.224 

.24 

.256 

.272 

.288 

.304 

.32 

.336 

** FOR OVERCONSOLIDATED SANDS, SLIGHTLY REDUCE ABOVE FRICTION ANGLES 

(DEGREES) (KG/CM2) 

H H* 

>48 296 
>48 282 
>48 147 

*** 
*H* 

FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS HAY BE AS MUCH AS 3 TO 6 TIMES HIGHER 
NK OF 16 ~SED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

STRENGTH 
(KG/CM2) 

*H* 

2.89 1.9 UD 

2.84 1.8 UD 
1. 66 1.6 UD 
.51 .8 UD 
.05 .1 UD 
.38 1.3 .03 
.12 .3 UD 
.04 .1 UD 

-.02 0 UD 
.17 .2 UD 
.08 .1 UD 

-.04 0 UD 
.08 .2 UD 

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 lAVE 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 

>6 

>6 
>6 
6 
1-1.5 
6 
1-1.5 
1 
<I 
3 
1-1. 5 
<I 
1 
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PIEZOCONE SOUNDING 
POINT STRI!SS-IiIC POINT BnlESS-IiIC PORI! PRI!S8URI!-U A-FACTOR LOCAL FRICTION-F FRICTION RATIO- FR 

o KI/CH- 500 0 Ka/CHs 50 0 KI/CH- 1 0 IE 200 0 Ka/CHs 10 0 IE 10 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• • 
• 

PUSH IHTI!IRPTI!D TO AID fill) 
• mE PRESSlIIE D!CAY DATA MAY BE AYAD.AIl.E 

FILE f..... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING f •.•• 09-P14A 
TEST DATE 11-27-1995 1~ 13:33 



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

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

FILE NAME .•....... 09-P14A 

DEPTH SOIL BEHAVIOR PT LF N NI VERTICAL RELATIVE FRICTION 
FEET TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS (%) (DEGREES) 
(KG/CH2) 

# * ** 
1 CLAYEY FINE SAND 66.7 2.15 26 26 .03 70%-80% . >48 
2 SILTY TO CLAYEY F.S. 114.3 3.04 38 38 .061 >90% >48 
3 CLAYEY FINE SAND 121.5 3.73 48 48 .092 >90% >48 
4 CLAYEY FINE SAND 90 2.74 36 36 .123 70%-80% >48 
5 CLAYEY FINE SAND 55.4 1. 91 22 22 .153 60%-70% 46-48 
6 SANDY CLAY 47.1 1.66 23 23 .181 
7 CLAY 24.9 1.38 24 24 .206 
8 CLAY 12 1.27 12 12 .23 
9 SOFT CLAY 6.5 1.26 6 6 .247 
o SOFT CLAY 8 1.36 8 8 .263 

SOFT CLAY 12.2 1.44 12 12 .279 
CLAY 14.8 1.59 14 14 .304 

13 SOFT CLAY 14.4 1.71 14 14 .32 
14 CLAY 14.1 1.39 14 14 .345 
15 CLAY 13.9 1.26 13 13 .37 
16 CLAY 13.3 1.11 13 13 .395 
17 SOFT CLAY 9.6 1.06 9 9 .411 
18 SOFT CLAY 9.4 1.1 9 9 .427 
19 SOFT CLAY 3.1 .99 3 3 .443 
20 SOFT CLAY 1.4 1.03 1 1 .459 
21 SOFT CLAY 2.3 1.16 2 2 .475 
22 SOFT CLAY 1.9 1.01 1 1 .491 
23 SOFT CLAY 3.1 1 3 3 .507 
24 SOFT CLAY 5.8 1.08 5 5 .524 
25 CLAY 10.5 .91 10 10 .548 
26 CLAY 12 .87 12 12 .573 
27 CLAY 11 .77 11 11 .598 
28 SOFT CLAY 7.3 .76 7 7 .614 
29 SOFT CLAY 4.9 .74 4 4 .63 
30 SOFT CLAY 6.1 .7 6 6 .647 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) STRENGTH 

(KG/CH2) 

*** **** 
146 
251 
267 
198 
121 

2.92 
1.53 
.72 
.37 
.46 
.72 
.88 
.85 
.83 
.81 
.77 
.54 
.52 
.12 
.02 
.07 
.04 
.11 
.28 
.57 
.66 
.59 
.36 
.21 
.28 

SENSITIVITY COMPo OCR 

2.8 .01 >6 
1.7 UD >6 
.9 .02 6 
.5 UD 6 
.5 UD 6 
.8 UD 6 
.9 .01 6 
.8 UD 6 
1 .01 6 
1 .01 6 
1.1 .01 6 
.9 UD 6 
.8 UD 6 
.3 un 1-1. 5 
.1 UD <1 
.2 UD 1 
.1 UD <I 
.3 UD 1 
.5 UD 3 
1.1 .02 6 
1.3 .02 6 
1.4 .02 3 
.9 UD 3 
.6 UD 1-1. 5 
.8 UD 1-1.5 



09-P14A CONTINUED ENSlFE 

DEPTH SOIL BEHAVIOR PT LF N H' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET TYPE (KG/CM2) (KG/CM2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR ST 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

SOFT CLAY 2.7 .65 2 2 .663 .06 .4 UD 
SOFT CLAY 3.2 .65 3 3 .679 .09 .5 UD 
SOFT CLAY 3 .62 3 3 .695 .08 .4 UD 
SOFT CLAY 4.8 .73 4 4 .711 .19 .6 UD 
SOFT CLAY 7.9 .93 7 7 .727 .38 .8 UD 
CLAY 10.6 .98 10 10 .752 .54 1 .02 
CLAY 11.1 1.02 11 11 .777 .57 1 .02 
CLAY 16.1 1.4 16 16 .802 .88 1.1 .01 
CLAY 26.9 1. 78 26 26 .827 1.55 1.5 UD 
SILTY CLAY TO CLAY 46 1.87 30 30 .854 2.74 2.4 UD 
CLAYEY FINE SAND 61.5 1.66 24 24 .885 40%-50% 38-40 135 
CLAYEY FINE SAND 68.1 1. 93 27 27 .916 40%-50% 38-40 149 
CLAYEY FINE SAND 63 1. 95 25 25 .946 40%-50% 38-40 138 
CLAYEY FINE SAND 66.4 1.62 26 26 .977 40%-50% 38-40 146 
SILTY TO CLAYEY F.S. 127.3 2.27 42 42 1.008 60%-70% 42-44 280 
SILTY FINE SAND 189.1 2.97 47 47 1.039 80%-90% 42-44 416 

# 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 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 

<I 
1 
1 
1-1.5 
3 
3 
3 
6 
6 
6 



PIEZOCONE SOUNDING 
POINT STRI!SS-GC POINT STFtESS-QC PORI! PRESSURE-U A-FACTOR LOCAL FRICTIDN-F FRICTION RATIO- FR 
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PUSH IHTEIRP11!D 10 ADO RIll 
• PIlE PR!S9lIE DeCAY DATA MAY BE AVAll.AIII..E 

FILE ••. ,., ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING. "" 09-P17 
TEST DATE 12-17-1995 09: IS: 17 



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

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

FILE NAME ...•..... 09-P17 

DEPTH SOIL BEHAVIOR PT LF N NI VERTICAL RELUIVE FRICTION YOUNGS UNDRAINED 
FEET TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE MODULUS SHEAR 

STRESS (%) (DEGREES) (KG/CK2) STRENGTH 
(KG/CM2) (KG/CH2) 

# * H H* H** 

1 SANDY CLAY 47.5 1.72 23 23 .027 2.96 
2 CLAY 27 1.31 27 27 .052 1.68 
3 SILTY TO CLAYEY F.S. 73.4 1.15 24 24 .083 70%-80% >48 161 
4 SILTY TO CLAYEY F.S. 83.9 1.28 27 27 .113 70%-80% >48 184 
5 CLAYEY FINE SAND 56.3 2.04 22 22 .144 60%-70% 46-48 123 
6 CLAY 13.6 .98 13 13 .169 .82 
7 CLAY 12.2 .95 12 12 .194 .73 
8 CLAY 11.6 .82 11 11 .219 .69 
9 CLAY 10.1 .72 10 10 .244 .59 
10 CLAY 10.6 .53 10 10 .269 .62 
11 CLAY 10.5 .58 10 10 .293 .61 
12 SILTY CLAY TO CLAY 20.9 .82 13 13 .321 1.26 
13 CLAYEY FINE SAND 36.5 1.13 14 14 .352 50%-60% 40-42 80 
14 CLAYEY FINE SAND 32.5 .82 13 13 .382 40%-50% 40-42 71 
15 CLAYEY FINE SAND 34.9 .99 13 13 .413 40%-50% 40-42 76 
16 SILTY TO CLAYEY F.S. 48.9 .82 16 16 .444 50%-60% 40-42 107 
17 CLAYEY FINE SAND 27.8 .58 11 11 .475 <40% 38-40 61 
18 SANDY CLAY 20.3 .71 10 10 .502 1.2 
19 SILTY TO CLAYEY F.S. 54.9 .84 18 18 .533 50%-60% 40-42 120 
20 SILTY TO CLAYEY F.S. 37.1 .41 12 12 .564 <40% 38-40 81 
21 CLAYEY FINE SAND 17 .1 .29 6 6 .594 <40% 34-36 37 
22 CLAYEY FINE SAND 21 .42 8 8 .625 <40% 34-36 46 
23 SANDY CLAY 11.3 .25 5 5 .652 .62 
24 CLAY 10.1 .41 10 10 .677 .54 
25 SANDY CLAY 20.2 .63 10 10 .705 1.17 
26 CLAY 9.3 .41 9 9 .73 .48 
27 SILTY CLAY TO CLAY 9.8 .31 6 6 .757 .51 
28 SANDY CLAY 13.7 .33 6 6 .784 .75 
29 SANDY CLAY 15.7 .38 7 7 .812 .87 
30 SANDY CLAY 16.3 .32 8 8 .839 .9 

SENSITIVITY COMPo OCR 

2.7 .01 >6 
2 UD >6 

1.3 .01 
1.2 .02 
1.4 .02 
1.4 .02 
1.9 .02 
1.8 .02 
2.5 UD 

2.8 .02 6 

4.4 .02 3 
2.4 .02 3 
3.1 .02 6 
2.2 .02 3 
3.1 .02 3 
4 .02 3 
4.1 .01 6 
4.9 .01 6 



-P17 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET TYPE (KG/CM2) (KG/CH2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR ST 

31 CLAYEY FINE SAND 34.1 .55 13 13 .87 <40% 36-38 75 
32 SILTY TO CLAYEY F.S. 65 .75 21 21 .901 40%-50% 38-40 143 
33 SILTY TO CLAYEY F.S. 64.9 .97 21 21 .931 40%-50% 38-40 142 
34 SILTY FINE SAND 86 1.09 21 21 .962 50%-60% 40-42 189 
35 FINE SAND 105.7 .9 21 21 .995 60%-70% 40-42 232 
36 FINE SAND 91 .27 18 18 1.028 50%-60% 40-42 200 
37 FINE SAND 77.5 .15 15 15 1.062 40%-50% 38-40 170 
38 FINE SAND 90.4 .28 18 18 1.095 50%-60% 40-42 198 
39 FINE SAND 145.3 .9 29 29 1.128 70%-80% 42-44 319 
40 FINE SAND 199.2 1.47 39 39 1.161 80%-90% 42-44 438 
41 FINE SAND 207.1 1.59 41 41 1.195 80%-90% 42-44 455 
42 FINE SAND 118.3 .48 23 23 1.228 60%-70% 40-42 260 
43 DENSE OR CEMENTED S. 220.1 .73 36 36 1.264 80%-90% 42-44 484 
44 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 

FOR OVERCONSOLIDATED SANDS, SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
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 RESEARCH AND LOCAL EXPERIENCE GROWS. 

OCR 
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PIEZOCONE SOUNDING 
POINT STRESS-GC POINT sTAess-Qc PORE PRESSURe-U A-PACTOR LOCAL PRICTIDN-P FRICTION RATIO- FR 
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PUSH INTI!IRPT!D 10 ADD RIll 
• PlIIE PRESSlIIE DlCAY DATA MAY BE AYAIUIl.E 

FILE •••••• ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING' •••• 09-P21 
TEST DATE 11-30-1995 14:27:51 



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

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

FILE NAME ......... 09-P21 

DEPTH SOIL BEHAVIOR PT LF N NI VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED 
FEET TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE MODULUS SHEAR 

STRESS (%) (DEGREES) (KG/CM2) STRENGTH 
(KG/CH2) (KG/CM2) , * ** H* **** 

1 SILTY TO CLAYEY F.S. 56.1 .89 18 18 .03 70%-80% >48 123 
2 SILTY TO CLAYEY F.S. 54.8 .88 18 18 .061 70%-80% >48 120 
3 SILTY TO CLAYEY F.S. 69 1.23 23 23 .092 70%-80% >48 151 
4 SILTY TO CLAYEY F.S. 72.7 .98 24 24 .123 70%-80% >48 159 
5 SILTY TO CLAYEY F.S. 73.5 1.17 24 24 .153 70%-80% 46-48 161 
6 CLAYEY FINE SAND 56.7 1.28 22 22 .184 60%-70% 44-46 124 
7 SILTY TO CLAYEY F.S. 65.9 1.28 21 21 .215 70%-80% 44-46 144 
8 SILTY TO CLAYEY F.S. 47.2 .93 15 15 .246 60%-70% 42-44 103 
9 CLAYEY FINE SAND 33.5 .64 13 13 .276 50%-60% 40-42 73 
10 CLAYEY FINE SAND 24.6 .34 9 9 .307 40%-50% 38-40 54 

~LAYEY FINE SAND 21.7 .27 8 8 .338 <40% 38-40 47 
CLAYEY FINE SAND 27 .61 10 10 .369 40%-50% 38-40 59 

13 CLAYEY FINE SAND 32.8 .54 13 13 .399 40%-50% 40-42 72 
14 SILTY TO CLAYEY F.S. 30 .4 10 10 .43 40%-50% 38-40 66 
15 CLAYEY FINE SAND 18.2 .12 7 7 .461 <40% 36-38 40 
16 SANDY CLAY 7.5 .09 3 3 .488 .4 
17 SANDY CLAY 6.4 .1 3 3 .516 .33 
18 SENSITIVE FINE GRAIN 7.9 .04 3 3 .538 .42 
19 CLAYEY FINE SAND 16.3 .26 6 6 .568 <40% 34-36 35 
20 SILTY TO CLAYEY F.S. 21.4 .15 7 7 .599 <40% 34-36 47 
21 CLAYEY FINE SAND 21.3 .26 8 8 .63 <40% 34-36 46 
22 CLAYEY FINE SAND 18.3 .17 7 7 .661 <40% 34-36 40 
23 CLAYEY FINE SAND 28.7 .59 11 11 .692 <40% 36-38 63 
24 SILTY TO CLAYEY F.S. 40.5 .5 13 13 .722 <40% 38-40 89 
25 SILTY TO CLAYEY t.S. 30.4 .11 10 10 .753 <40% 36-38 66 
26 SILTY TO CLAYEY F.S. 21.7 .01 7 7 .784 <40% 34-36 47 
27 CLAYEY FINE SAND 14.5 .04 5 5 .815 <40% 30-32 31 
28 SILTY TO CLAYEY F.S. 28.1 .07 9 9 .845 <40% 34-36 61 
29 SILTY TO CLAYEY F.S. 28.5 .09 9 9 .876 <40% 34-36 62 
30 SILTY TO CLAYEY F.S. 34.2 .21 11 11 .907 <40% 36-38 75 

SENSITIVITY COMPo OCR 

7.7 .03 3 
5.8 .02 3 
17.1 .02 3 



09-P21 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR ·PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET TYPE (KG/CM2) (KG/CM2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR ST 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

SILTY FINE SAND 59.2 .53 14 14 .938 40%-50% 38-40 130 
SILTY FINE SAND 77 .8 .61 19 19 .968 50%-60% 40-42 171 
SILTY TO CLAYEY F.S. 38.6 .21 12 12 .999 <40% 36-38 84 
SILTY FINE SAND 57 .42 14 14 1.03 <40% 38·40 125 
FINE SAND 121.9 .99 24 24 1.063 60%-70% 40-42 268 
FINE SAND 156 1.28 31 31 1.096 70%-80% 42-44 343 
FINE SAND 226.6 1.49 45 45 1.13 80%-90% 44-46 498 
FINE SAND 190.4 1.86 38 38 1.163 80%-90% 42·44 418 
FINE SAND 211.5 1.43 42 42 1.196 80%-90% 42-44 465 
FINE SAND 217.4 1. 79 43 43 1.229 80%-90% 42-44 478 
FINE SAND 201.6 1.56 40 40 1.262 80%-90% 42-44 443 
FINE SAND 225.4 1.39 45 45 1.296 80%-90% 42-44 495 
FINE SAND 177 .5 1.01 35 35 1.329 70%-80% 42-44 390 
FINE SAND 204.3 1.55 40 40 1.362 70%-80% 42-44 449 
FINE SAND 111.7 .88 22 22 1.395 50%-601 40-42 245 

# N'=POINT STRESS*(.2t.04*FRICTION RATIO) 
* NORHALLY CONSOLIDATED SANDS 
** FOR OVERCONSOLIDATED SANDS, SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
*** FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS HAY BE AS HUCH AS 3 TO 6 TIHES HIGHER 
**** NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN IK OF 17 IS SUGGESTED 

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

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY DAVE 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 
POINT BTREBS-QC POINT STRESS-QC PORE PRESSlIRE-U A-FACTOR LOCAL FRICTION-F FRICTION RATIO- FR 
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PUSH INTEfIIPTED TO All) IQ) 
• PlIE PI£SSI£ [£CAy DATA MAY IE AVAll.AII.E 

FILE f..... ENSAFE 
MEMPHIS NSA 
MILLINBTON TENNESSEE 

SOUNDING f .... 14-P05 
TEST DATE 11-07-1995 16:06:55 



DEPTH 
FEET 

1 
2 
3 
4 
5 
6 
7 
8 
9 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

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

JOB NAME ......... EN SAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

FILE NAME ......... 14-P05 

SOIL BEHAVIOR PT LF N NI VERTICAL RELATIVE FRICTION 
TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS (%) (DEGREES) 
(KG/CM2) 

# * ** 
SILTY FINE SAND 175.2 2.9 43 43 .03 >90% >48 
DENSE OR CEMENTED S. 246 1.23 41 41 .067 >90% >48 
SILTY FINE SAND 96.1 1.38 24 24 .098 80%-90% >48 
CLAYEY FINE SAND 70.2 1.8 28 28 .128 70%-80% >48 
CLAYEY FIHE SAND 57.1 1.35 22 22 .159 60%-70% 46-48 
CLAYEY FINE SAND 44.4 1.07 17 17 .19 60%-70% 44-46 
CLAYEY FINE SAND 44.2 .9 17 17 .221 60%-70% 42-44 
CLAYEY FINE SAND 38.5 .68 15 15 .251 50%-60% 42-44 
SILTY TO CLAYEY F.S. 36 .49 12 12 .282 50%-60% 42-44 
SILTY TO CLAYEY F.S. 39.1 .56 13 13 .313 50%-60% 40-42 

FINE SAND 36.7 .77 14 14 .344 50%-60% 40-42 
SILTY TO CLAYEY F.S. 45.9 .92 15 15 .375 50%-60% 40-42 
CLAYEY FINE SAND 55.9 1.42 22 22 .405 60%-70% 42-44 
SILTY TO CLAYEY F.S. 77 1.9 25 25 .436 70%-80% 42-44 
SILTY TO CLAYEY F.S. 67.8 1.41 22 22 .467 60%-70% 42-44 
SILTY TO CLAYEY F.S. 50.4 .79 16 16 .498 50%-60% 40-42 
SILTY TO CLAYEY F.S. 46 .62 15 15 .528 40%-50% 40-42 
SILTY TO CLAYEY F.S. 44.6 .47 14 14 .559 40%-50% 38-40 
SILTY TO CLAYEY F.S. 42.9 .3 14 14 .59 40%-50% 38-40 
SILTY TO CLAYEY F.S. 42.4 .47 14 14 .621 40%-50% 38-40 
SILTY TO CLAYEY F.S. 44.6 .49 14 14 .651 40%-50% 38-40 
SILTY TO CLAYEY F.S. 35 .4 11 11 .682 <40% 36-38 
SILTY TO CLAYEY F.S. 44.9 .72 14 14 .713 40%-50% 38-40 
SILTY TO CLAYEY F.S. 32.1 .31 10 10 .744 <40% 36-38 
CLAYEY FINE SAND 44.4 .89 17 17 .775 <40% 38-40 
CLAYEY FINE SAND 31.2 .69 12 12 .805 <40% 36-38 
CLAYEY FINE SAND 34.1 .91 13 13 .836 <40% 36-38 
SILTY FINE SAND 31 0 7 7 .867 <40% 34-36 
SILTY FINE SAND 51. 9 0 12 12 .898 <40% 38-40 
SILTY TO CLAYEY F.S. 148.4 3.21 49 49 .928 70%-80% 42-44 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) STRENGTH 

(KG/CM2) 

*** **** 
385 
541 
211 
154 
125 
97 
97 
84 
79 
86 
80 
100 
122 
169 
14.9 
110 
101 
98 
94 
93 
98 
77 
98 
70 
97 
68 
75 
68 
114 
326 

SENSITIVITY COMPo OCR 



14-P05 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

TYPE (KG/CM2) (KG/CM2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR ST 

SILTY TO CLAYEY F.S. 107 2.12 35 35 .959 60%-70% 40-42 235 
SILTY FINE SAND 92 1.01 23 23 .99 50%-60% 40-42 202 
SILTY TO CLAYEY F.S. 82.8 1.12 27 27 1.021 50%-60% 40-42 182 
SILTY FINE SAND 87.6 .92 21 21 1.051 50%-60% 40-42 192 
SILTY FINE SAND 85.7 .82 21 21 1.082 50%-60% 38-40 188 
SILTY FINE SAND 88.4 .96 22 22 1.113 50%-60% 38-40 194 
SILTY FINE SAND 99.2 .99 24 24 1.144 50%-60% 40-42 218 
FINE SAND 130.6 1.05 26 26 1.177 60%-70% 40-42 287 
FINE SAND 144.5 1.04 28 28 1.21 60%-70% 40-42 317 
SILTY FINE SAND 73.4 .57 18 18 1.241 40%-50% 38-40 161 

# 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 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 

o· 

POINT STRESS-QC POINT STRESS-GC PORE PRESSURE-U 
o Ka/eNa 500 0 Ke/eNa 50 0 Ka/eNa 1 0 
Ie' , of ' ..... ' 

A-FACTOR LOCAL FRICTION-F FRICTION RATIO- FR 
I 200 0 Ka/eNa 10 0 I 10 

~ z:!:::=:!:: ' , +of ----"...,.,,===":::dr-.......L.---..I----J 
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PU!If INlEIIU'TED TO All) fQ) 
• PCJE PRESSlIE lBAY DATA MAY BE AYAnJAE 

FILE f..... ENSAFE 
MEMPHIS NSA 
MILLINSTON TENNESSEE 

SOUNDING f .... i4-P08 
TEST DATE 11-07-1995 17:29:26 



DEPTH 
FEET 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

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

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

FILE NAME ......... 14-P06 

SOIL BEHAVIOR PT LF N NI VERTICAL RELATIVE FRICTION 
TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS (%) (DEGREES) 
(KG/CM2) 

t * ** 
CLAYEY FINE SAND 63.7 2.28 25 25 .03 70%-80% >48 
CLAYEY FINE SAND 112 3.46 44 44 .061 >90% >48 
CLAYEY FINE SAND 89.8 2.68 35 35 .092 80%-90% >48 
SILTY TO CLAYEY F.S. 89.4 2.02 29 29 .123 701-801 >48 
SILTY TO CLAYEY F.S. 78 1.97 26 26 .153 701-801 46-48 
SILTY TO CLAYEY F.S. 75.6 1.81 25 25 .184 701-80% 46-48 
SILTY TO CLAYEY F.S. 81. 7 1. 96 27 27 .215 70%-80% 46-48 
CLAYEY FINE SAND 75.8 2.12 30 30 .246 70%-80% 44-46 
CLAYEY FINE SAND 68.3 2.06 27 27 .276 70%-801 44-46 
CLAYEY FINE SAND 61 1.84 24 24 .307 60%-70% 42-44 
CLAY 31 1.71 31 31 .332 
SANDY CLAY 40.3 1.49 20 20 .359 
CLAYEY FINE SAND 69.3 1.88 27 27 .39 60%-70% 42-44 
CLAYEY FINE SAND 53.8 1. 78 21 21 .421 60%-70% 42-44 
SILTY CLAY TO CLAY 38.4 1. 62 25 25 .448 
CLAYEY FINE SAND 44.6 1.32 17 17 .479 50%-601 40-42 
CLAYEY FINE SAND 40.8 1.2 16 16 .51 401-50% 38-40 
CLAYEY FINE SAND 49.3 1.57 19 19 .541 40%-501 40-42 
CLAYEY FINE SAND 50.3 1.3 20 20 .571 40%-50% 40-42 
CLAYEY FINE SAND 46.5 1.25 18 18 .602 40%-501 38-40 
CLAYEY FINE SAND 44.8 1.28 17 17 .633 40%-50% 38-40 
CLAYEY FINE SAND 43.8 1.19 17 17 .664 40%-50% 38-40 
SANDY CLAY 28.2 .95 14 14 .691 
SANDY CLAY 30.3 .99 15 15 .718 
SILTY CLAY TO CLAY 36.8 1.53 24 24 .746 
SANDY CLAY 43.5 1.53 21 21 .773 
CLAYEY FINE SAND 61.1 1. 79 24 24 .804 40%-50% 38-40 
CLAYEY FINE SAND 66.5 1.84 26 26 .835 40%-50% 38-40 
CLAYEY FINE SAND 74.8 2.19 29 29 .865 50%-60% 40-42 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) STRENGTH 

(KG/CM2) 

*** **** 
140 
246 
197 
196 
171 
166 
179 
166 
150 
134 

1.89 
2.47 

152 
118 

2.34 
98 
89 
108 
110 
102 
98 
96 

1. 67 
1.8 
2.2 
2.62 

134 
146 
164 

30 DENSE CLAYEY F. S. 281.6 8.01 140 
140 .899 >90% 44-46 619 

SENSITIVITY COMPo OCR 

1.8 UD 
2.6 .01 

2.3 UD >6 

2.9 .02 6 
3 .01 6 
2.4 UD 6 
2.8 .01 6 



4-P06 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET 

31 
32 
33 
34 
35 
36 
37 
38 

TYPE (KG/CM2) (KG/CM2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR ST 

SILTY TO CLAYEY F.S. 218.4 5.26 72 72 .929 >90% 44-46 480 
SILTY TO CLAYEY F.S. 127.3 2.56 42 42 .96 60%-70% 42-44 280 
SILTY TO CLAYEY F.S. 170.6 3.54 56 56 .991 70%-80% 42-44 375 
SILTY TO CLAYEY F.S. 136.6 3.05 45 45 1. 022 70%-80% 42-44 300 
SILTY TO CLAYEY F.S. 107.8 2.25 35 35 1.052 60%-70% 40-42 237 
CLAYEY FINE SAND 86.1 2.56 34 34 1.083 50%-60% 38-40 189 
CLAYEY FINE SAND 102.2 2.88 40 40 1.114 50%-60% 40-42 224 
SILTY TO CLAYEY F.S. 148.4 3.41 49 49 1.145 70%-80% 42-44 326 

i 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 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 
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A'ITACHMENT 1 

TOPOGRAPIDC MAP - NSA MEMPIDS SOUTHSIDE 



ATTACHMENT 3 

DPT PIEZOCONE SOUNDINGS AND HYDROCONE PWTS 





Sample ID 

OO2GOO1427 

0020001527 

002GOO1627 

0020001125 

002GOO1825 

0020001926 

002G002130 

002G002323 

002GOO2527 

002GCI02627 

002G002727 

002GOO1337 

002GOO144O 

0020001540 

002GOO1639 

0020001736 

002GOO1836 

002G001939 

002GOO2039 

002G002149 

002GOO2249 

002G002336 

002G002436 

002G002540 

002G002643 

002G002741 

AVERAGE 

Table 3·1 
Summary of Horizontal Hydraulic Conductivity Estimates From Hydrocone Data 

Assembly E DPT Investigation 
NSA Memphis - Millington, Tennessee 

Horizontal Hydraulic Conductivity 
(em/sec) 

SWMU 2 Upper Alluvium DPT Points 

159e-05 

2.35e-06 

S~~ 

3.35e-06 

U6e-Q5 

1.07e-06 

1.92e-06 

8.58e-07 

SWMU 2 Deeper Alluvium 

13~· 

7.22e-06 

3~5 

6.97e-06 

1.49e-04 

I~J~ 

7.90e-06 

4~~ 

1.18e-03 

2.90e-04 

9.87e-07 

2~ 

2.26e-05 

8i1,le;QS 

2.32e-04 

4-1 

Horizontal Hydraulic Conductivity 
(feet/day) 

0.04 

0;01 

< 0.01 

0.01 

< 0.01 

cO.03 

< 0.01 

«Un 
< 0.01 

< 0.01 

2;13 

0.02 

0.01 

0.42 

0;32 

0.02 

1·.41 

3.34 

0;82 

< 0.01 

0;66 

0.06 

O~24· 

0.65 



Sample ID 

~ 

009GOO 1 046 

oo9GOOU50 

009GOO1246 

009G001348 

009GOO144S 

OO9GOOt~7 

009GOOI644 

oo9GOO1747 

009GOO18S2 

OO9GOOli42 

009G002244 

009G002347 

AVERAGE 

Ol4GOOOS12 

0140000711 

Ol4GOOOiU 

0140000911 

014QOOI110 

014GOO1211 

0140001313 

014GOO1411 

AVERAGE 

014GOOO5<f5 

0140000743 

0140000S40 

0140000943 

0140001043 

0140001143 

0140001239 

014GOO1S43 

AVERAGE 

Table 3·1 
Summary of Horizontal Hydraulic Conductivity Estimates From Hydrocone Data 

Assembly E DPT Investigation 
NSA Memphis - Millington, Tennessee 

Horizontal Hydraulic Conductivity 
(cm/sec) 

SWMU 9 Deeper Alluvium DPT Points 

2~1~ 

2.3ge-04 

9.97e-OS 

:t~I~ 

1.30e-OS 

t~ 

S.43e-OS 

I.S7e-04 

1.63e-OS 

1.31e-04 

SWMU 14 Loess DPT Points 

1;S~ 

4.88e-OS 

U7~5 

2. 68e-OS 

'"33e-06 

2.07e-06 

2~ 

1.37e-04 

3.~< 

SWMU 14 Upper Fluvial Deposits DPT Points 

Ul.04 

2.S0e-OS 

,~ 

6.28e-OS 

2.~5 

1.22e-OS 

(j~ 

2.10e-06 

i~ 

4-2 

Horizontal Hydraulic Conductivity 
(feet/day) 

0;G6 

0.67 

0;13 

0.28 

0;G6 

0.03 

2.SS 

0.15 

0:01 
0.44 

<C).01 

0.04 

eMU 

0.37 

....• );1,.. < •• 

0.13 

O~03 

0.07 

·0;02 

0.01 

0;G6 

0.39 

·0.09 

0;51 

0.07 

0,02 

0.17 

0.07 

0.03 

< «U)l 

< 0.01 



SWMU2 

DPT SCREENING INVESTIGATION RESULTS 
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... flUSH INT6IU'T1!D TO AlII ROO 
PH PRI!SSlIIE Dl!CAY DATA MAY BE AVAlLASl.E 

1 

FILE f..... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING f .... 02-P13 
TEST DATE 11-07-1995 13: 13: 49 





DEPTH 
FEET 

1 

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

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

FILE NAME ......... 02-P13 

SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION 
TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS (%) (DEGREES) 
(KG/CK2 ) 

I * it 

SILTY FINE SAND 196.6 2.62 49 49 .03 >90% >48 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CK2) STRENGTH 

(KG/CM2) 
u* u** 

432 
2 DENSE OR CEMENTED S. 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 TO CLAYEY F.S. 117 2.3 39 39 .128 >90% >48 257 
5 SILTY TO CLAYEY F.S. 112.8 2 37 37 .159 80%-90% >48 248 
6 SILTY TO CLAYEY F.S. 148.4 2.76 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 .251 80%-90% 46-48 272 
9 SILTY FINE SAND 89.4 1.24 22 22 .282 70%-80% 44-46 196 
10 SILTY TO CLAYEY F.S. 64.5 1.03 21 21 .313 60%-70% 44-46 141 

SILTY TO CLAYEY F.S. 91.5 1.55 30 30 .344 70%-80% 44-46 201 
LTY TO CLAYEY F.S. 73.9 1.38 24 24 .375 70%-80% 42-44 162 

YEY FINE SAND 34.7 .85 13 13 .405 40%-50% 40-42 76 
14 SILTY FINE SAND 92.4 1.05 23 23 .436 70%-80% 44-46 203 
15 SILTY TO CLAYEY F.S. 63.1 .73 21 21 .467 60%-70% 42-44 138 
16 SILTY TO CLAYEY F.S. 32.2 .45 10 10 .498 <40% 38-40 70 
17 CLAYEY FINE SAND 20.5 .21 8 8 .528 <40% 36-38 45 
18 SILTY TO CLAYEY F.S. 22.6 .14 7 7 .559 <40% 36-38 49 
19 SILTY TO CLAYEY F.S. 31.3 .13 10 10 .59 <40% 36-38 68 
20 SILTY TO CLAYEY F.S. 32 .22 10 10 .621 <40% 36-38 70 
21 CLAYEY FINE SAND 17.2 .17 6 6 .651 <40% 32-34 37 
22 CLAYEY FINE SAND 13 .08 5 5 .682 <40% 30-32 28 
23 CLAYEY FINE SAND < 18.4 .17 7 7 .713 <40% 32-34 40 
24 SILTY TO CLAYEY F.S. 22.8 .17 7 7 .744 <40% 34-36 50 
25 SILTY TO CLAYEY F.S. 28.2 .14 9 9 .775 <40% 36-38 62 
26 SILTY TO CLAYEY F.S. 53.9 .84 17 17 .805 40%-50% 38-40 118 
27 FINE SAND 119.3 1.19 23 23 .838 60%-70% 42-44 262 
28 SILTY TO CLAYEY F.S. 40.9 .52 13 13 .869 <40% 36-38 89 
29 SILTY FINE SAND 78 .43 19 19 .9 50%-60% 40-42 171 
30 FINE SAND 135.6 .98 27 27 .933 70%-80% 42-44 298 

SENSITIVITY COMPo OCR 





2-P13 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET 

31 
32 
33 
34 
35 
36 
37 

TYPE (KG/CM2) (KG/CM2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR ST 

FINE SAND 121.4 .85 24 24 .966 60%-70% 40-42 267 
FINE SAND 245.6 3.17 49 49 1 >90% 44-46 540 
FINE SAND 237 2.66 47 47 1.033 >90% 44-46 521 
FINE SAND 238.7 2.26 47 47 1.066 >90% 44-46 525 
FINE SAND 182.6 .71 36 36 1.099 70%-80% 42-44 401 
SILTY FINE SAND 64.1 .33 16 16 1.13 40%-50% 38-40 141 
FINE SAND 123.7 .45 24 24 1.163 60%-70% 40-42 272 

# N':POINT STRESS*(.2+.04*FRICTION RATIO) 
* NORMALLY CONSOLIDATED SANDS 
** FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
*** FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS KAY 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 RESEARCH AND LOCAL EXPERIENCE GROWS. 

OCR 
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PUSH JJlTI'IRFTtIJ 10 AIJO AIIIJ 
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FILE •••••• ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNCING • •••• 02-P20 
TEST DATE ii-OS-iSSS i4;40;S7 





DEPTH 
FEET 

1 
2 
3 
4 
5 
6 
7 
8 
9 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

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

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

FILE NAME ......... 02-P20 

SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION 
TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS (%) (DEGREES) 
(KG/CM2) 

# * ** 
SILTY FINE SAND 179.6 2.76 44 44 .03 >90% >48 
SILTY FINE SAND 272 4.23 68 68 .061 >90% >48 
SILTY FINE SAND 219.9 4.35 54 54 .092 >90% >48 
SILTY TO CLAYEY F.S. 70 1.28 23 23 .123 70%-80% >48 
SILTY CLAY TO CLAY 28.9 1.28 19 19 .15 
CLAY 22.7 1. 76 22 22 .175 
SILTY CLAY TO CLAY 38.3 1. 67 25 25 .202 
CLAYEY FINE SAND 55.1 1.52 22 22 .233 60%-70% 44-46 
SILTY TO CLAYEY F.S. 64.3 1.12 21 21 .264 70%-80% 44-46 

ILTY TO CLAYEY F.S. 52.9 .94 17 17 .294 60%-70% 42-44 
ILTY TO CLAYEY F.S. 57.5 .88 19 19 .325 60%-70% 42-44 

SILTY TO CLAYEY F.S. 43.4 .53 14 14 .356 50%-60% 40-42 
SILTY FINE SAND 51 .44 12 12 .387 60%-70% 42-44 
SILTY FINE SAND 56.1 .37 14 14 .418 60%-70% 42-44 
SILTY FINE SAND 70.8 .58 17 17 .448 60%-70% 42-44 
SILTY FINE SAND 95.3 .72 23 23 .479 70%-80% 42-44 
SILTY FINE SAND 62 .26 15 15 .51 50%-60% 40-42 
SILTY FINE SAND 52.5 .04 13 13 .541 50%-60% 40-42 
SILTY FINE SAND 40.6 .05 10 10 .571 40%-50% 38-40 
SILTY FINE SAND 54 .04 13 13 .602 50%-60% 40-42 
SILTY FINE SAND 56.8 .18 14 14 .633 50%-60% 40-42 
FINE SAND 101 .41 20 20 .666 60%-70% 42-44 
FINE SAND 111.2 .45 22 22 .699 70%-80% 42-44 
FINE SAND 138.1 .57 27 27 .733 70%-80% 42-44 
DENSE OR CEMENTED S. 220.6 .89 36 36 .769 >90% 44-46 
FINE SAND 170.9 .42 34 34 .802 80%-90% 44-46 
SILTY FINE SAND 74.3 .26 18 18 .833 50%-60% 40-42 
FINE SAND 123.4 .24 24 24 .866 70%-80% 42-44 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) STRENGTH 

(KG/CM2) 
*** **** 
395 
598 
483 
154 

1. 78 
1.39 
2.36 

121 
141 
116 
126 
95 
112 
123 
155 
209 
136 
115 
89 
118 
124 
222 
244 
303 
485 
375 
163 
271 

29 FINE SAND 85.2 .08 17 17 .9 50%-60% 40-42 187 
30 FINE SAND 104 .33 20 20 .933 60%-70% 40-42 228 

SENSITIVITY COMPo OCR 

2.2 UD >6 
1.2 UD >6 
2.2 UD >6 





P20 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET 

31 
32 
33 

TYPE (KG/CK2) (KG/CK2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR ST 

FINE SAND 109.9 .29 21 21 .966 60%-70% 40-42 241 
FINE SAND 78.5 .07 15 15 .999 50%-60% 38-40 172 
FINE SAND 154.6 .43 30 30 1.032 70%-80% 42-44 340 

# N'=POINT STRESS*(.2t.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 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-QC POINT STRESS-QC PORE PRESSURE-U A-FACTOR LOCAL FRICTION-F FRICTION RATIO- FR 

o KG/CMs 500 0 KS/CMIiI 50 0 KS/CMs 1 0 I 200 0 KS/CMIiI 10 0 I 10 
0' 

:V 
Inn -' I- H 

III 0, 
III C\I ~I 

II. 
gJ'''''' . ] :r 

I-~'~ 
Q. 
III ol$Jj 
(!J 
Z~ 
H 

~!O 
:J 
~~, 

IR 

0 
cg 

18 

0 .... 

~ 

• 
• 
• 
• 
• 
• 
• 

---- • 
~ • 

.z..... • 
OI!?: • 

PUSft INmRI'TI!D TO ADD ROD 
• PIllE PRI!SSlIIE DECAY DATA MAY BE AVAll.AII.E 

_'----1._ ...... ' rfz ' ~rI~-=c~''---I---'----'---1 

FILE •••••• ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING ••••• 02-P23 
TEST DATE 12-01-1995 10:28: 43 





DEPTH 
FEET 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

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

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

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

FILE NAME ......... 02-P23 

SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION 
TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS (%) (DEGREES) 
(KG/CM2) 

# * ** 
CLAYEY FINE SAND 35.6 .85 14 14 .03 60%-70% >48 
SANDY CLAY 26.2 .97 13 13 .058 
SANDY CLAY 25.3 .87 12 12 .085 
SANDY CLAY 32 1.05 16 16 .112 
SANDY CLAY 35.5 1.31 17 17 .14 
SANDY CLAY 29.7 1.06 14 14 .167 
SANDY CLAY 28 .85 14 14 .194 
SANDY CLAY 24.4 .74 12 12 .222 
SANDY CLAY 19.4 .57 9 9 .249 
SILTY CLAY TO CLAY 16.3 .57 10 10 .276 
CLAY 11.5 .52 11 11 .301 

Y 10.9 .58 10 10 .326 
CLAY 15.1 .7 15 15 .351 
CLAY 13.1 .61 13 13 .376 
SANDY CLAY 20.7 .53 10 10 .403 
SANDY CLAY 18.9 .41 9 9 .431 
SANDY CLAY 20.7 .66 10 10 .458 
SANDY CLAY 24.1 .7 12 12 .485 
SANDY CLAY 27.5 .8 13 13 .513 
SILTY CLAY TO CLAY 20.2 .76 13 13 .54 
SILTY CLAY TO CLAY 17.2 .7 11 11 .567 
SANDY CLAY 18.1 .5 9 9 .595 
CLAYEY FINE SAND 29.7 .6 11 11 .626 <40% 36-38 
SANDY CLAY 17 .45 8 8 .653 
SILTY TO CLAYEY F.S. 101.3 2.4 33 33 .684 60%-70% 42-44 
SILTY TO CLAYEY F.S. 179.6 4.2 59 59 .714 80%-90% 44-46 
CLAYEY FINE SAND 121. 8 4.06 48 48 .745 70%-80% 42-44 
SILTY TO CLAYEY F.S. 175.7 4.06 58 58 .776 80%-90% 44-46 
SILTY FINE SAND 239.7 4.87 59 59 .807 >90% 44-46 
SILTY TO CLAYEY F.S. 222.5 5.22 74 74 .838 >90% 44-46 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) STRENGTH 

(KG/CM2) 

*** **** 
78 .97 

1. 63 
1.57 
1. 98 
2.2 
1. 83 
1. 72 
1.49 
1.17 
.98 
.67 
.63 
.89 
.76 
1.23 
1.12 
1.23 
1.44 
1. 65 
1.19 
.99 
1.05 

65 
.97 

222 
395 
267 
386 
527 
489 

SENSITIVITY COMPo OCR 

3.7 .01 6 
2.6 .02 >6 
2.9 .02 >6 
3 .01 >6 
2.7 .01 >6 
2.7 .01 >6 
3.2 .02 >6 
3.2 .02 >6 
3.3 .01 >6 
2.8 .01 6 
2.1 .02 6 
1.8 .02 6 
2.1 .01 6 
2.1 .01 6 
3.8 .02 6 
4.5 .01 6 
3.1 .02 6 
3.4 .02 6 
3.4 .02 6 
2.6 UD 6 
2.4 .01 6 
3.5 .01 6 

3.7 .01 6 





-P23 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET 

31 
32 
33 
34 
35 
36 
37 

TYPE (KG/CM2) (KG/CM2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR ST 

SILTY FINE SAND 222.2 3.92 55 55 .868 >90% 44-46 488 
SILTY FINE SAND 176.1 2.93 44 44 .899 80%-90% 42-44 387 
SILTY FINE SAND 127.5 2.17 31 31 .93 70%-80% 42-44 280 
SILTY FINE SAND 135.1 1. 81 33 33 .961 70%-80% 42-44 297 
FINE SAND 169.2 1.19 33 33 .994 70%-80% 42-44 372 
FINE SAND 347.2 3.18 69 69 1.027 >90% 46-48 763 
FINE SAND 350.3 3.93 70 70 1.06 >90% 46-48 770 

I N'=POINT STRESS*(.2t.04*FRICTION RATIO) 
* NORMALLY CONSOLIDATED SANDS 
** FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
*** FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH 1S 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 RESEARCH AND LOCAL EXPERIENCE GROWS. 
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FILE •••••• ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING' •.•• 02-P24 
TEST DATE 12-01-1995 17:50: 46 





DEPfB 
FEET 

1 
2 
3 
4 
5 
6 
7 
8 
9 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

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

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

FILE NAME ......... 02-P24 

SOIL BEHAVIOR PT LF N N' VERfICAL RELAfIVE FRICfION 
TYPE (KG/CM2) (KG/CM2) VALUES EFFECfIVE DENSITY ANGLE 

SfRESS (%) (DEGREES) 
(KG/CM2) 

# * ** 
SANDY CLAY 15 .45 7 7 .027 
SILfY CLAY fO CLAY 34.5 1.52 23 23 .054 
CLAY 38 1. 91 38 38 .079 
CLAY 36.6 1.9 36 36 .104 
CLAY 33.5 2.15 33 33 .129 
CLAY 25.3 2.02 25 25 .154 
CLAY 23.3 1.64 23 23 .179 
CLAY 22.8 1.28 22 22 .204 
SILfY CLAY fO CLAY 23.7 .9 15 15 .231 
SANDY CLAY 26.2 .91 13 13 .258 
SANDY CLAY 27.4 .81 13 13 .286 
CLAYEY FINE SAND 29.1 .8 11 11 .316 40%-50% 40-42 
CLAY 21.5 1.04 21 21 .341 
CLAY 17.1 .95 17 17 .366 
CLAY 12.5 .65 12 12 .391 
CLAY 11.1 .65 11 11 .416 
CLAY 11.6 .55 11 11 .441 
CLAY 11.3 .49 11 11 .466 
SILfY CLAY TO CLAY 15.5 .52 10 10 .493 
SILTY CLAY TO CLAY 14.7 .59 9 9 .521 
CLAY 6.8 .29 6 6 .545 
CLAY 9.3 .34 9 9 .57 
SANDY CLAY 19.1 .51 9 9 .598 
SANDY CLAY 11.3 .31 5 5 .625 
SILTY CLAY TO CLiY 9.7 .29 6 6 .652 
CLAYEY FINE SAND 23.6 .51 9 9 .683 <40% 34-36 
CLAYEY FINE SAND 15.3 .27 6 6 .714 <40% 32-34 
SANDY CLAY 15 .3 7 7 .741 
CLAYEY FINE SAND 22 .42 8 8 .772 <40% 34-36 
CLAYEY FINE SAND 31.2 .75 12 12 .803 <40% 36-38 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) SfRENGTH 

(KG/CM2) 
*** **** 

.93 
2.14 
2.36 
2.27 
2.07 
1.56 
1.43 
1.39 
1.44 
1.6 
1.67 

64 
1.29 
1.01 
.72 
.63 
.66 
.64 
.9 
.84 
.35 
.5 
1.11 
.62 
.51 

51 
33 

.83 
48 
68 

SENSIfIVITY COMPo OCR 

3.3 .01 >6 
2.2 UD >6 
1.9 UD >6 
1.9 UD >6 
1.5 UD >6 
1.2 UD >6 
1.4 UD >6 
1.7 UD >6 
2.6 UD >6 
2.8 .02 >6 
3.3 .02 >6 

2 UD 6 
1.7 .01 6 
1.9 .02 6 
1.7 .02 6 
2 .02 6 
2.3 .02 6 
2.9 .01 6 
2.4 .01 6 
2.2 .03 3 
2.6 .02 3 
3.7 .01 6 
3.6 .02 3 
3.2 .02 3 

4.8 .01 6 



02-P24 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUKGS UNDRAINED SENSITIVITY COHP. 
FEET TYPE (KG/CH2) (KG/CH2) VALUES STRESS DENSITY ANGLE HODULUS SHEAR ST 

31 CLAYEY FINE SAND 75.3 2.08 30 30 .834 50%-60% 40-42 165 
32 CLAYEY FINE SAND 53.8 1. 78 21 21 .864 40%-50% 38-40 118 
33 SILTY TO CLAYEY F.S. 148.7 3.52 49 49 .895 70%-80% 42-44 327 
34 SILTY FINE SAND 169.3 3.19 42 42 .926 80%-90% 42-44 372 
35 SILTY FINE SAND 118.9 1.9 29 29 .957 60%-70% 40-42 261 
36 FINE SAND 144.9 1:43 28 28 .99 70%-80% 42-44 318 

• N'=POINT STRESS*(.2f.04*FRICTION RATIO) 
t NORMALLY CONSOLIDATED SANDS 
** FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
*** FOR OVERCONSOLIDATED SANDS, YOUNG'S HODULUS MAY BE AS !fUCH AS 3 TO 6 TlKES 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. C1!!PANELLA 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 COHPUTING THE ABOVE DATA. 
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE 'AND HODIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS. 

OCR 
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~ ., .... III .. 

ELAPSED TIME (MIN) 

HYDROCONE 

----

III 

m .. " ... 
~ .. "-

In .. 

m ... 
~ 
~ 
IU 

~ 
.J 
0 
~ 

at 
0 
.J 

TEST 

CONDUCTIVITY. (Kli - 0' FEET PER DAY 

I TO - 62. B 
T P ·6:3. 

o 

1.07Kl0- 6 CM/SEC 

. 
~ = .... III 

ELAPSED TIME (MIN) 
" .. .. 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02H2i30 

TEST DATE 
i4:S9: 42 i2-0B-i99S 

SAMPLE DI!PTH (P'T) 30 
gROUNDWATER DePTH (P'T) 20 
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BOO 

Il: 
W 
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3iC"" 600 
IL!IJ 
Ou 
W g 

3 .aoo 
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200 
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250 

200-
III 

iii 
t50-rot-

II:~ 
o.3iC 

In IL tOO-~ 0 

m Id 
~ r 50-m .... 
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or 

- 50 
0 Il'J .. 

HYDRO~TATIC PRESSURE 
I 

.,- II Il'J . 

.. N N (II (II 

ELAPSED TIME (MIN) 

HYDROCONE 

"" II: 
W 
t-
~ 
IL 
0 

w 
!i 
.J 
0 
> .... 
m 
0 
.J 

II . 
~ ~ Il'J 

TEST 

CONDUCTIVITY. (K) - 1.41 FEET PER DAY 

I TO 
TF 

.. o Il'J 

4.99*10- 4 CM/SEC 

. . . 
.. N N (II (II ~ ~ 

ELAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02H2149 

TEST DATE 

Il'J 

18:24:50 12-05-1995 

SAMPLE DEPTH (FT) 49 
aROUNDWATER DEPTH (FT) 20 



HYDRO CONE TEST 

- CONDUCTIVITY. (K) -
II: 
I1J . 
!< 

II: ~ 
I1J 

IL l- TO -~ 0 

~- . 
I1J TF -IL!" ::E 

o u DATA NOT AVAILABLE :J DATA NOT AVAILABLE 
I1JB 

.J 
0 

~ ~ 
.J 

CD 0 
> 0 

.J 

. . . . 
ELAPSED TIME (MIN) 

-
I1J 

§~ 
rn I1J 

ENSAFE MEMPHIS NSA rn I-
11J~ LOCATION ••• 02H2229 II:~ 
D. 

~ ~ DATA NOT AVAILABLE DATA NOT AVAILABLE 
CD Iii 
Z I1J 
oIL 
CD~ 
II: 
~ 

ELAPSED TIME (MIN) 

----------



HYDROCONE TEST 
iOOO 

- CONDUCTIVITY. (K) - 3.34 FEET PER DAY 
II: 1.18*10- 3 CM/SEC BOO- bJ 
I- ..--~ 

iii :E ( l- lL TO -1.2 
~ 0 
:E_ 600 

bJ TF - 1. 9 
IL!" z 
o U :J 

bJ B .J 
0 z 400- ~ :J 

.J 
01 f'I 0 

> 0 
.J 

200 

0 J 
IJ IJ . IJ . IJ 

0 10 . . . . .. .. N N PI PI ~ ~ 10 
250 ELAPSED TIME (MIN) 

200 
bJ 

§~ 
InbJ i50 ENSAFE MEMPHIS NSA In I-
bJ ~ LOCATION ••• 02H2249 II: :E 
D. TEST DATE 
In IL iOO i4: i4: 24 i2-0B-i99S ~ 0 

C!It SAMPLE DEPTH (FT) 49 
ZbJ aROUNDWATER DEPTH (FT) i9 o IL 50 01--
~ 

0 

- 50 
0 10 . . . . .. .. N N PI PI ~ ~ 10 

ELAPSED TIME (MIN) 



HYDRO CONE 
100 
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80 
0: 
IU 

~ 
:E_ 60 
1I.!'l 
o u 
lUg 
z 40 
:3 
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250~,----------------------------------------~ 

200-
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IS ~ 150 
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If :E 

rn I!; 100-
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t5 IU 50 m~ 
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HYDROSTATIC PRESSURE 

o~~====~================~ 

- 501~1---T---T--~--~---r---r---r---r---r--~ 

o II 
o .. II 0 II 0 II 

.. t\I t\I til til 
ELAPSED TIME (MIN) 

o 
~ ~ o 

II 

-0: 
IU 

~ 
:E 

II. 
0 

IU z 
:3 
0 
2! 
m 
0 
.J 

TEST 

CONDUCTIVITY. (K) - o FEET PER 

I TO - 32. 
TF -33. 

o II 
o .. II 0 II 0 II 

.... t\I t\I til til 
ELAPSED TIME (MIN) 

o 
~ ~ 

ENSAFE MEMPHIS NSA 
LOCATION •.• 02H2323 

TEST DATE 

o 
II 

13:25:32 12-0t-1995 

SAMPLe DePTH (FT) 23 
SROUNDWATeR DePTH (FT) i8 



HYDROCONE TEST 
500 

CONDUCTIVITY. (K) - .82 FEET PER DAY -II: 2.9*10- 4 CM/SEC 
400 III 

I-
~ 

II: :E 

/' .., 
b. l- TO - 1 ~ 0 

It_ 300 
III TF -1., 

b.!" Z 
o U :J 
..,S .J 

0 
z 200 ~ :J 
.J UJ 0 
> 0 

.J 

iOO 

0 II 
IJ IJ IJ IJ 

0 II . . . . ... ... N N PI PI ~ ~ II 
250 ELAPSED TIME (MIN) 

200-
III 

i~ i50 ENSAFE MEMPHIS NSA 
III ~ LOCATION ••• 02H2336 II: It 
D. TEST DATE 
rn b. 
~ 0 iOO- ifS: 35: i2 i2-0i-i995 

UJId SAMPLE DEPTH (FT) 38 
ZIII gROUNDWATER DEPTH (FT) t8 o b. 50 UJ_ 

!i HYDROSTATIC PRESSURE 

0 

- 50 IJ IJ IQ IQ 
0 II . . . . ... ... N N PI PI ~ ~ II 

ELAPSED TIME (MIN) 



HYDROCONE TEST 
500 

CONDUCTIVITY. (K) - o FEET PER DAY -a: 9.87*10- 7 CM/SEC 
400- tu 

~ 
a: :E 
tu IL TO -7 t-
~ 

300-
0 

:E_ tu TF -8 
IL!'I Z ---o U ::::t 

tug 
.J .,/ 0 

~ 200- ~ 
.J CI 0 
> 0 

.J 

100- -
O~ . , , . . . 

0 ~ .. III II N DI .., 
" 0 ,... .. N N " ~ ~ III ID ,... 

250 ELAPSED TIME (MIN) 

200-
tu 
a: 
::::t-rna: 
rn tu 150- ENSAFE MEMPHIS NSA tut-
a: ~ LOCATION •.• 02H2436 
o.:E TEST DATE 
rn IL 
~ 0 100- 10: 23: 14 12-02-1995 
CIt-

SAMPLE DEPTH (FT) 37 ztu 
otu 

50 -
GROUNDWATER DEPTH (FT) B 

CI~ 
a: HYDROSTATIC PRESSURE 
C 

0 

- 50 
0 ~ .. III III N DI ID " 0 ,... .. N N " ~ ~ III ID ,... 

ELAPSED TIME (MIN) 

------------



HYDROCONE TEST 
500 

CONDUCTIVITY. (K) - o FEET PER DAY -0: 1.92*10- 6 CM/SEC 
400 IU ... 

0: ~ 
IU 

IL ~ 0 TO - 39. 
:E_ 300 

IU TF - 40. 
IL!" § o U 
lUg .J 

0 
z 200 ~ :J 
.J CD 0 
> 0 

.J 

100 

0 
0 ~ .. III 11 N OJ CO PI 0 ,... .. N N PI ~ ~ 11 CO ,... 

250 ELAPSED TIME (MIN) 

200 
IU 

~ii 150- ENSAFE MEMPHIS NSA rn ... 
IU ~ LOCATION ••• 02H2527 O::E 
D. TEST DATE 
rnlL 
~ 0 100 19: 19: 10 12-04-1995 

CDt SAMPLE DEPTH (FT) 27 
ZIU aROUNDWATER DEPTH (FT) US o IL 50 -CD __ 

~ HYDROSTATIC PRESSURE 

0 

- 50 
0 ~ .. III 11 N at CO PI 0 ,... .. N N PI ~ ~ 11 CO ,... 

ELAPSED TIME (MIN) 

-~--- .. ----
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11:3: 
D. 

!l~ 
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~ 

HYDROCONE 
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BOO ~ 
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:E 
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.J 
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400 ~ 

CI 
0 
.J 
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O~--------~----------------------------------------------------------------~ 

eOI~'---------------------------------------------------------------------------------, 

200 
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iOO-

50 -
HYDROSTATIC PRESSURE 

0"""'---' 

- 50 I ib ib ib ib 
o 11 • • • • .. .. N N PI PI ~ ~ 10 

ELAPSED TIME (MIN) 

TEST 

CONDUCTIVITY. 0<) - .66 FEET PER DAY 

I TO - 1 
TF -2 

o 10 .. 

2.36*10- 4 CM/SEC 

. . . 
.. N N PI PI ~ ~ 

ELAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02H2540 

TEST DATE 

10 

i2:47:38 i2-0S-i99S 

SAMPLE DEPTH (FT) 40 
SROUNDWATER DEPTH (FT) 13 



HYDROCONE TEST 
500 

- CONDUCTIVITY. (K) - o FEET PER DAY 
0: 1.1*10- 7 eM/SEC 

400 I1J 
l-
e( 

0: ~ Ii 
I1J I 

I- b. TO -is e( a 
~- 300 

I1J TF -1B.4 -
b.!" ~ a u 
I1Jg 

.J 
a 

::E 200- > 
:J ~ 

.J 
lit a 

> a 
.J 

tOo 

-
I~. ~\ 0 • ~ : nil . . 

a a N ~ co III a 
N ~ 10 III .. .. .. .. .. N 

250 ELAPSED TIME (MIN) 

200-
I1J 

§-UJ 0: 
UJ bJ t50- ENSAFE MEMPHIS NSA I1J I-
0: c( LOCATION •.. 02H2627 
D. ~ TEST DATE 
UJb. 
e( a tOO 12: 35: 47 12-03-1995 

(!It SAMPLE DEPTH (FT) 27 
ZI1J GROUNDWATER DEPTH (FT) US ab. 50 -lIt~ 

~ n HYDROSTATIC PRESSURE 

0 J I 

- 50 
a 0 N ~ co III 0 

N ~ co III .. .. .. .. .. N 
ELAPSED TIME (MIN) 
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HYDROCONE TEST 
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ot 
HYDROSTATIC PRESSURE 

- 50 I Ii Ii Ii '! '! 
• • 0 N PI In 
~ CO ,... OJ .. .. .. .. .. o PI 
ELAPSED TIME (MIN) 

o 

CONDUCTIVITY. (K) - .06 FEET PER DAY 

T~ 
, - 7 F 

.. PI 

2.26*10- 5 CM/SEC 

In 

• • 0 
~ CO ,... OJ .. 

ELAPSED TIME (MIN) 

N .. In 

PI .. 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02H2643 

TEST DATE 

In .. 

i4: 44: i5 i2-03-i995 

SAMPLE DEPTH (FT) 43 
8ROUNDWATER DEPTH (FT) is 
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o Tt------------________________ __ 
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.. lIJ ID co III .. .. .. .. .. 
ELAPSED TIME (MIN) 
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t-

~ 
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IU 
§ 
.J 
0 
~ 
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0 
.J 

TEST 

CONDUCTIVITY. (K) - o FEET PER DAY 

I TO -70. 
TF -72. 

o ,... .. ~ 
lIJ 

8.58*10- 7 CM/SEC 

.. III ID 0 .. 
ID CO CD .. .. 

ELAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02H2727 

TEST DATE 

,... .. 

t7:3t:Ot t2-03-t995 

SAMPLE DEPTH (FT) 27 
BROUNDWATER DEPTH (FT) Ie 



HYDRO CONE TEST 
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I 
400 

0: 
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t-
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~ 200 :J 
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~ 0 100 
(!J 

z 
o 
(!J 

t-
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<t JF~ 

- 50. 
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HYDROSTATIC PRESSURE 

T-----.n~······---.- ~~ Ih Ih --. III . . 
~ ~ N N 1'1 1'1 ..., ..., Ul 

ELAPSED TIME (MIN) 
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t-
<t 
3: 

lL 
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(!J 
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CONDUCTIVITY. (K) .. .24 FEET PER DAY 

To .. 2 

TF -

Ul 
~ 

8.81*10- 5 CM/SEC 

. . 
~ N N 1'1 1'1 ..., ..., 

ELAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION ... 02H2741 

TEST DATE 

Ul 

18:07:39 12-04-1995 

SAMPLE DEPTH (FT) 41 
GROUNDWATER DEPTH (FT) 15 
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PIEZOCONE SOUNDING 
POINT STRI!88-QC POINT STRI!88-QC PORI! PRI!8SURI!-U A-PACTOR LOCAL FRICTIDN-F FRICTION RATIO- FR 

o Ka/CHs 500 0 Ka/CHs 50 0 Ka/CHI! 1 0 IE 200 0 Ka/CHs 10 0 IE 10 
Ie' '1 :.... ' _.L---I_ ..... ' -L: ' , ... _==J ' 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

PUSH lHTf!IIIPT!O TO ADD ROD 
• mE PR!SStIIE DeCAY DATA MAY BE AYAll.AII:.E 

FILE •..... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING' •... 09-P09 
TEST DATE 12-17-1995 13:49: 14 



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

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

FILE NAME ......... 09-P09 

DEPTH SOIL BEHAVIOR PT tF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED 
FEET TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE MODULUS SHEAR 

STRESS (%) (DEGREES) (KG/CM2) STRENGTH 
(KG/CM2) (KG/CM2) , * H *H HH 

1 CLAYEY FINE SAND 34 .95 13 13 .03 60%-70% >48 74 
2 CLAYEY FINE SAND 41.9 1.11 16 16 .061 60%-70% >48 92 
3 CLAYEY FINE SAND 51.1 1.2 20 20 .092 60%-70% >48 112 
4 SILTY FINE SAND 73.1 .69 18 18 .123 70%-80% >48 160 
5 CLAYEY FINE SAND 34.8 .79 13 13 .153 50%-60% 44-46 76 
6 SILTY TO CLAYEY F.S. 35 .26 11 11 .184 50%-60% 42-44 77 
7 SILTY FINE SAND 49 .3 12 12 .215 60%-70% 44-46 107 
8 CLAYEY FINE SAND 41.1 1.05 16 16 .246 60%-70% 42-44 90 
9 CLAY 31.1 1.85 31 31 .271 1.9 
10 CLAY 22.2 1. 63 22 22 .295 1.34 
11 CLAY 17.1 .75 17 17 .32 1.02 
12 SANDY CLAY 25.7 .94 12 12 .348 1.56 
13 SANDY CLAY 28.5 .96 14 14 .375 1. 73 
14 SILTY CLAY TO CLAY 19 .71 12 12 .402 1.13 
15 SILTY CLAY TO CLAY 10.3 .37 6 6 .43 .58 
16 SANDY CLAY 12.5 .23 6 6 .457 .72 
17 SANDY CLAY 11.5 .27 5 5 .484 .65 
18 SILTY CLAY TO CLAY 11 .37 7 7 .512 .62 
19 SANDY CLAY 5.6 .08 2 2 .539 .28 
20 SENSITIVE FINE GRAIN 6 0 3 3 .561 .3 
21 CLAYEY FINE SAND 13.2 .2 5 5 .592 <40% 32-34 29 
22 SANDY CLAY 18.9 .42 9 9 .619 1.1 
23 CLAYEY FINE SAND 29.1 .74 11 11 .65 <40% 36-38 64 
24 SILTY TO CLAYEY F.S. 28 .35 9 9 .681 <40% 36-38 61 
25 SILTY TO CLAYEY i.s. 25.5 .18 8 8 .712 <40% 34-36 56 
26 SILTY TO CLAYEY F.S. 22.8 .1 7 7 .742 <40% 34-36 50 
27 CLAYEY FINE SAND 14.5 .2 5 5 .773 <40% 30-32 31 
28 SILTY TO CLAYEY F.S. 25.2 .08 8 8 .804 <40% 34-36 55 
29 SILTY TO CLAYEY F.S. 21 .11 7 7 .835 <40% 32-34 46 
30 SILTY TO CLAYEY F.S. 37.3 .45 12 12 .865 <40% 36-38 82 

SENSITIVITY COMPo OCR 

1.6 UD >6 
1.3 UD 
2.2 .01 
2.7 .02 
2.9 .02 >6 
2.6 .01 6 
2.7 .02 6 
5.2 .02 6 
4.1 .02 6 
2.9 .02 6 
6.3 .03 3 
80.8 .03 3 

4.4 .01 6 



P09 CONTINUED ENSAFE 

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

31 SILTY FINE SAND 69.5 .74 17 17 .896 40%-50% 38-40 152 
32 SILTY TO CLAYEY F.S. 58.4 .84 19 19 .927 40%-50% 38-40 128 
33 CLAYEY FINE SAND 40.8 .76 16 16 .958 <40% 36-38 89 
34 SILTY TO CLAYEY F.S. 33.9 .47 11 11 .988 <40% 34-36 74 
35 CLAYEY FINE SAND 35.5 .88 14 14 1.019 <40% 34-36 78 
36 SILTY TO CLAYEY F.S. 50.3 .95 16 16 1.05 <40% 36-38 110 
37 SILTY TO CLAYEY F.S. 72.9 1.16 24 24 1.081 40%-50% 38-40 160 
38 SILTY FINE SAND 84.8 1.11 21 21 1.111 50%-60% 38-40 186 
39 SILTY FINE SAND 71. 7 .68 17 17 1.142 40%-50% 38-40 157 
40 SILTY FINE SAND 73.3 .3 18 18 1.173 40%-50% 38-40 161 
41 FINE SAND 155.1 .25 31 31 1.206 70%-80% 42-44 341 
42 FINE SAND 123.9 .22 24 24 1.239 60%-70% 40-42 272 

# N':POINT STRESSt(.2+.04tFRICTION RATIO) 
t NORMALLY CONSOLIDATED SANDS 
*t FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
t** FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS HAY BE AS MUCH AS 3 TO 6 TIXES HIGHER 
*ttt 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 
POINT STRESS-QC POINT STRESS-QC PORE PRESBURE-U A-FACTOR LOCAL FAICTIDN-P FRICTION RATIO- FA 

o KII/CM- 500 0 Ka/CM- 50 0 KII/CM- 1 0 IE 200 0 KII/CM- 10 0 " 10 

·L ===-
• 
• 
• 

PlIIt JNTEIIU'TBJ TO ADD ROD 
• mE PfESSIIE DecAY DATA MAY BE AVAlUIl.E 

FILE •..... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING' .... 09-P14 
TEST DATE 11-21-1995 ~6:21:26 



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

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

FILE NAME ......... 09-P14 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE MODULUS SHEAR 

1 
2 
3 
4 
5 
6 
7 
8 
9 

13 
14 
15 
16 

t 
* 

I 

CLAY 46.4 2.37 46 46 
SILTY TO CLAYEY F.S. 134.8 3.94 44 44 
SILTY TO CLAYEY F.S. 128.2 3.79 42 42 
CLAYEY FINE SAND 67.2 2.54 26 26 
CLAY 45.8 2.48 45 45 
CLAY 27 1. 61 27 27 
SOFT CLAY 8.7 1.04 8 8 
SOFT CLAY 1.4 .73 1 1 
CLAY 6.7 .5 6 6 
SOFT CLAY 2.6 .87 2 2 
SOFT CLAY 1.3 1. 25 1 1 
SOFT CLAY .4 1.39 0 0 
SOFT CLAY 3.5 1.35 3 3 
SOFT CLAY 2.1 1.21 2 2 
SOFT CLAY .2 1.01 0 0 
SOFT CLAY 2.2 .9 2 2 

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

STRESS H) 
(KG/CM2) 

* 

.024 

.055 >90% 

.086 >90% 

.117 70%-80% 

.142 

.167 

.183 

.199 

.224 

.24 

.256 

.272 

.288 

.304 

.32 

.336 

** FOR OVERCONSOLIDATED SANDS, SLIGHTLY REDUCE ABOVE FRICTION ANGLES 

(DEGREES) (KG/CM2) 

H H* 

>48 296 
>48 282 
>48 147 

*** 
*H* 

FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS HAY BE AS MUCH AS 3 TO 6 TIMES HIGHER 
NK OF 16 ~SED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

STRENGTH 
(KG/CM2) 

*H* 

2.89 1.9 UD 

2.84 1.8 UD 
1. 66 1.6 UD 
.51 .8 UD 
.05 .1 UD 
.38 1.3 .03 
.12 .3 UD 
.04 .1 UD 

-.02 0 UD 
.17 .2 UD 
.08 .1 UD 

-.04 0 UD 
.08 .2 UD 

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 lAVE 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 

>6 

>6 
>6 
6 
1-1.5 
6 
1-1.5 
1 
<I 
3 
1-1. 5 
<I 
1 
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PIEZOCONE SOUNDING 
POINT STRI!SS-IiIC POINT BnlESS-IiIC PORI! PRI!S8URI!-U A-FACTOR LOCAL FRICTION-F FRICTION RATIO- FR 

o KI/CH- 500 0 Ka/CHs 50 0 KI/CH- 1 0 IE 200 0 Ka/CHs 10 0 IE 10 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• • 
• 

PUSH IHTI!IRPTI!D TO AID fill) 
• mE PRESSlIIE D!CAY DATA MAY BE AYAD.AIl.E 

FILE f..... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING f •.•• 09-P14A 
TEST DATE 11-27-1995 1~ 13:33 



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

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

FILE NAME .•....... 09-P14A 

DEPTH SOIL BEHAVIOR PT LF N NI VERTICAL RELATIVE FRICTION 
FEET TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS (%) (DEGREES) 
(KG/CH2) 

# * ** 
1 CLAYEY FINE SAND 66.7 2.15 26 26 .03 70%-80% . >48 
2 SILTY TO CLAYEY F.S. 114.3 3.04 38 38 .061 >90% >48 
3 CLAYEY FINE SAND 121.5 3.73 48 48 .092 >90% >48 
4 CLAYEY FINE SAND 90 2.74 36 36 .123 70%-80% >48 
5 CLAYEY FINE SAND 55.4 1. 91 22 22 .153 60%-70% 46-48 
6 SANDY CLAY 47.1 1.66 23 23 .181 
7 CLAY 24.9 1.38 24 24 .206 
8 CLAY 12 1.27 12 12 .23 
9 SOFT CLAY 6.5 1.26 6 6 .247 
o SOFT CLAY 8 1.36 8 8 .263 

SOFT CLAY 12.2 1.44 12 12 .279 
CLAY 14.8 1.59 14 14 .304 

13 SOFT CLAY 14.4 1.71 14 14 .32 
14 CLAY 14.1 1.39 14 14 .345 
15 CLAY 13.9 1.26 13 13 .37 
16 CLAY 13.3 1.11 13 13 .395 
17 SOFT CLAY 9.6 1.06 9 9 .411 
18 SOFT CLAY 9.4 1.1 9 9 .427 
19 SOFT CLAY 3.1 .99 3 3 .443 
20 SOFT CLAY 1.4 1.03 1 1 .459 
21 SOFT CLAY 2.3 1.16 2 2 .475 
22 SOFT CLAY 1.9 1.01 1 1 .491 
23 SOFT CLAY 3.1 1 3 3 .507 
24 SOFT CLAY 5.8 1.08 5 5 .524 
25 CLAY 10.5 .91 10 10 .548 
26 CLAY 12 .87 12 12 .573 
27 CLAY 11 .77 11 11 .598 
28 SOFT CLAY 7.3 .76 7 7 .614 
29 SOFT CLAY 4.9 .74 4 4 .63 
30 SOFT CLAY 6.1 .7 6 6 .647 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) STRENGTH 

(KG/CH2) 

*** **** 
146 
251 
267 
198 
121 

2.92 
1.53 
.72 
.37 
.46 
.72 
.88 
.85 
.83 
.81 
.77 
.54 
.52 
.12 
.02 
.07 
.04 
.11 
.28 
.57 
.66 
.59 
.36 
.21 
.28 

SENSITIVITY COMPo OCR 

2.8 .01 >6 
1.7 UD >6 
.9 .02 6 
.5 UD 6 
.5 UD 6 
.8 UD 6 
.9 .01 6 
.8 UD 6 
1 .01 6 
1 .01 6 
1.1 .01 6 
.9 UD 6 
.8 UD 6 
.3 un 1-1. 5 
.1 UD <1 
.2 UD 1 
.1 UD <I 
.3 UD 1 
.5 UD 3 
1.1 .02 6 
1.3 .02 6 
1.4 .02 3 
.9 UD 3 
.6 UD 1-1. 5 
.8 UD 1-1.5 



09-P14A CONTINUED ENSlFE 

DEPTH SOIL BEHAVIOR PT LF N H' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET TYPE (KG/CM2) (KG/CM2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR ST 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

SOFT CLAY 2.7 .65 2 2 .663 .06 .4 UD 
SOFT CLAY 3.2 .65 3 3 .679 .09 .5 UD 
SOFT CLAY 3 .62 3 3 .695 .08 .4 UD 
SOFT CLAY 4.8 .73 4 4 .711 .19 .6 UD 
SOFT CLAY 7.9 .93 7 7 .727 .38 .8 UD 
CLAY 10.6 .98 10 10 .752 .54 1 .02 
CLAY 11.1 1.02 11 11 .777 .57 1 .02 
CLAY 16.1 1.4 16 16 .802 .88 1.1 .01 
CLAY 26.9 1. 78 26 26 .827 1.55 1.5 UD 
SILTY CLAY TO CLAY 46 1.87 30 30 .854 2.74 2.4 UD 
CLAYEY FINE SAND 61.5 1.66 24 24 .885 40%-50% 38-40 135 
CLAYEY FINE SAND 68.1 1. 93 27 27 .916 40%-50% 38-40 149 
CLAYEY FINE SAND 63 1. 95 25 25 .946 40%-50% 38-40 138 
CLAYEY FINE SAND 66.4 1.62 26 26 .977 40%-50% 38-40 146 
SILTY TO CLAYEY F.S. 127.3 2.27 42 42 1.008 60%-70% 42-44 280 
SILTY FINE SAND 189.1 2.97 47 47 1.039 80%-90% 42-44 416 

# 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 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 

<I 
1 
1 
1-1.5 
3 
3 
3 
6 
6 
6 



PIEZOCONE SOUNDING 
POINT STRI!SS-GC POINT STFtESS-QC PORI! PRESSURE-U A-FACTOR LOCAL FRICTIDN-F FRICTION RATIO- FR 
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PUSH IHTEIRP11!D 10 ADO RIll 
• PIlE PR!S9lIE DeCAY DATA MAY BE AVAll.AIII..E 

FILE ••. ,., ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING. "" 09-P17 
TEST DATE 12-17-1995 09: IS: 17 



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

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

FILE NAME ...•..... 09-P17 

DEPTH SOIL BEHAVIOR PT LF N NI VERTICAL RELUIVE FRICTION YOUNGS UNDRAINED 
FEET TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE MODULUS SHEAR 

STRESS (%) (DEGREES) (KG/CK2) STRENGTH 
(KG/CM2) (KG/CH2) 

# * H H* H** 

1 SANDY CLAY 47.5 1.72 23 23 .027 2.96 
2 CLAY 27 1.31 27 27 .052 1.68 
3 SILTY TO CLAYEY F.S. 73.4 1.15 24 24 .083 70%-80% >48 161 
4 SILTY TO CLAYEY F.S. 83.9 1.28 27 27 .113 70%-80% >48 184 
5 CLAYEY FINE SAND 56.3 2.04 22 22 .144 60%-70% 46-48 123 
6 CLAY 13.6 .98 13 13 .169 .82 
7 CLAY 12.2 .95 12 12 .194 .73 
8 CLAY 11.6 .82 11 11 .219 .69 
9 CLAY 10.1 .72 10 10 .244 .59 
10 CLAY 10.6 .53 10 10 .269 .62 
11 CLAY 10.5 .58 10 10 .293 .61 
12 SILTY CLAY TO CLAY 20.9 .82 13 13 .321 1.26 
13 CLAYEY FINE SAND 36.5 1.13 14 14 .352 50%-60% 40-42 80 
14 CLAYEY FINE SAND 32.5 .82 13 13 .382 40%-50% 40-42 71 
15 CLAYEY FINE SAND 34.9 .99 13 13 .413 40%-50% 40-42 76 
16 SILTY TO CLAYEY F.S. 48.9 .82 16 16 .444 50%-60% 40-42 107 
17 CLAYEY FINE SAND 27.8 .58 11 11 .475 <40% 38-40 61 
18 SANDY CLAY 20.3 .71 10 10 .502 1.2 
19 SILTY TO CLAYEY F.S. 54.9 .84 18 18 .533 50%-60% 40-42 120 
20 SILTY TO CLAYEY F.S. 37.1 .41 12 12 .564 <40% 38-40 81 
21 CLAYEY FINE SAND 17 .1 .29 6 6 .594 <40% 34-36 37 
22 CLAYEY FINE SAND 21 .42 8 8 .625 <40% 34-36 46 
23 SANDY CLAY 11.3 .25 5 5 .652 .62 
24 CLAY 10.1 .41 10 10 .677 .54 
25 SANDY CLAY 20.2 .63 10 10 .705 1.17 
26 CLAY 9.3 .41 9 9 .73 .48 
27 SILTY CLAY TO CLAY 9.8 .31 6 6 .757 .51 
28 SANDY CLAY 13.7 .33 6 6 .784 .75 
29 SANDY CLAY 15.7 .38 7 7 .812 .87 
30 SANDY CLAY 16.3 .32 8 8 .839 .9 

SENSITIVITY COMPo OCR 

2.7 .01 >6 
2 UD >6 

1.3 .01 
1.2 .02 
1.4 .02 
1.4 .02 
1.9 .02 
1.8 .02 
2.5 UD 

2.8 .02 6 

4.4 .02 3 
2.4 .02 3 
3.1 .02 6 
2.2 .02 3 
3.1 .02 3 
4 .02 3 
4.1 .01 6 
4.9 .01 6 



-P17 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET TYPE (KG/CM2) (KG/CH2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR ST 

31 CLAYEY FINE SAND 34.1 .55 13 13 .87 <40% 36-38 75 
32 SILTY TO CLAYEY F.S. 65 .75 21 21 .901 40%-50% 38-40 143 
33 SILTY TO CLAYEY F.S. 64.9 .97 21 21 .931 40%-50% 38-40 142 
34 SILTY FINE SAND 86 1.09 21 21 .962 50%-60% 40-42 189 
35 FINE SAND 105.7 .9 21 21 .995 60%-70% 40-42 232 
36 FINE SAND 91 .27 18 18 1.028 50%-60% 40-42 200 
37 FINE SAND 77.5 .15 15 15 1.062 40%-50% 38-40 170 
38 FINE SAND 90.4 .28 18 18 1.095 50%-60% 40-42 198 
39 FINE SAND 145.3 .9 29 29 1.128 70%-80% 42-44 319 
40 FINE SAND 199.2 1.47 39 39 1.161 80%-90% 42-44 438 
41 FINE SAND 207.1 1.59 41 41 1.195 80%-90% 42-44 455 
42 FINE SAND 118.3 .48 23 23 1.228 60%-70% 40-42 260 
43 DENSE OR CEMENTED S. 220.1 .73 36 36 1.264 80%-90% 42-44 484 
44 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 

FOR OVERCONSOLIDATED SANDS, SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
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 RESEARCH AND LOCAL EXPERIENCE GROWS. 

OCR 
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PIEZOCONE SOUNDING 
POINT STRESS-GC POINT sTAess-Qc PORE PRESSURe-U A-PACTOR LOCAL PRICTIDN-P FRICTION RATIO- FR 

o KI/CH- 500 0 Ka/CHa 50 0 Ka/CH- t 0 I 200 0 Ka/CH- to 0 I to 
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• 

PUSH INTI!IRPT!D 10 ADD RIll 
• PlIIE PRESSlIIE DlCAY DATA MAY BE AYAIUIl.E 

FILE •••••• ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING' •••• 09-P21 
TEST DATE 11-30-1995 14:27:51 



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

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

FILE NAME ......... 09-P21 

DEPTH SOIL BEHAVIOR PT LF N NI VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED 
FEET TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE MODULUS SHEAR 

STRESS (%) (DEGREES) (KG/CM2) STRENGTH 
(KG/CH2) (KG/CM2) , * ** H* **** 

1 SILTY TO CLAYEY F.S. 56.1 .89 18 18 .03 70%-80% >48 123 
2 SILTY TO CLAYEY F.S. 54.8 .88 18 18 .061 70%-80% >48 120 
3 SILTY TO CLAYEY F.S. 69 1.23 23 23 .092 70%-80% >48 151 
4 SILTY TO CLAYEY F.S. 72.7 .98 24 24 .123 70%-80% >48 159 
5 SILTY TO CLAYEY F.S. 73.5 1.17 24 24 .153 70%-80% 46-48 161 
6 CLAYEY FINE SAND 56.7 1.28 22 22 .184 60%-70% 44-46 124 
7 SILTY TO CLAYEY F.S. 65.9 1.28 21 21 .215 70%-80% 44-46 144 
8 SILTY TO CLAYEY F.S. 47.2 .93 15 15 .246 60%-70% 42-44 103 
9 CLAYEY FINE SAND 33.5 .64 13 13 .276 50%-60% 40-42 73 
10 CLAYEY FINE SAND 24.6 .34 9 9 .307 40%-50% 38-40 54 

~LAYEY FINE SAND 21.7 .27 8 8 .338 <40% 38-40 47 
CLAYEY FINE SAND 27 .61 10 10 .369 40%-50% 38-40 59 

13 CLAYEY FINE SAND 32.8 .54 13 13 .399 40%-50% 40-42 72 
14 SILTY TO CLAYEY F.S. 30 .4 10 10 .43 40%-50% 38-40 66 
15 CLAYEY FINE SAND 18.2 .12 7 7 .461 <40% 36-38 40 
16 SANDY CLAY 7.5 .09 3 3 .488 .4 
17 SANDY CLAY 6.4 .1 3 3 .516 .33 
18 SENSITIVE FINE GRAIN 7.9 .04 3 3 .538 .42 
19 CLAYEY FINE SAND 16.3 .26 6 6 .568 <40% 34-36 35 
20 SILTY TO CLAYEY F.S. 21.4 .15 7 7 .599 <40% 34-36 47 
21 CLAYEY FINE SAND 21.3 .26 8 8 .63 <40% 34-36 46 
22 CLAYEY FINE SAND 18.3 .17 7 7 .661 <40% 34-36 40 
23 CLAYEY FINE SAND 28.7 .59 11 11 .692 <40% 36-38 63 
24 SILTY TO CLAYEY F.S. 40.5 .5 13 13 .722 <40% 38-40 89 
25 SILTY TO CLAYEY t.S. 30.4 .11 10 10 .753 <40% 36-38 66 
26 SILTY TO CLAYEY F.S. 21.7 .01 7 7 .784 <40% 34-36 47 
27 CLAYEY FINE SAND 14.5 .04 5 5 .815 <40% 30-32 31 
28 SILTY TO CLAYEY F.S. 28.1 .07 9 9 .845 <40% 34-36 61 
29 SILTY TO CLAYEY F.S. 28.5 .09 9 9 .876 <40% 34-36 62 
30 SILTY TO CLAYEY F.S. 34.2 .21 11 11 .907 <40% 36-38 75 

SENSITIVITY COMPo OCR 

7.7 .03 3 
5.8 .02 3 
17.1 .02 3 



09-P21 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR ·PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET TYPE (KG/CM2) (KG/CM2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR ST 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

SILTY FINE SAND 59.2 .53 14 14 .938 40%-50% 38-40 130 
SILTY FINE SAND 77 .8 .61 19 19 .968 50%-60% 40-42 171 
SILTY TO CLAYEY F.S. 38.6 .21 12 12 .999 <40% 36-38 84 
SILTY FINE SAND 57 .42 14 14 1.03 <40% 38·40 125 
FINE SAND 121.9 .99 24 24 1.063 60%-70% 40-42 268 
FINE SAND 156 1.28 31 31 1.096 70%-80% 42-44 343 
FINE SAND 226.6 1.49 45 45 1.13 80%-90% 44-46 498 
FINE SAND 190.4 1.86 38 38 1.163 80%-90% 42·44 418 
FINE SAND 211.5 1.43 42 42 1.196 80%-90% 42-44 465 
FINE SAND 217.4 1. 79 43 43 1.229 80%-90% 42-44 478 
FINE SAND 201.6 1.56 40 40 1.262 80%-90% 42-44 443 
FINE SAND 225.4 1.39 45 45 1.296 80%-90% 42-44 495 
FINE SAND 177 .5 1.01 35 35 1.329 70%-80% 42-44 390 
FINE SAND 204.3 1.55 40 40 1.362 70%-80% 42-44 449 
FINE SAND 111.7 .88 22 22 1.395 50%-601 40-42 245 

# N'=POINT STRESS*(.2t.04*FRICTION RATIO) 
* NORHALLY CONSOLIDATED SANDS 
** FOR OVERCONSOLIDATED SANDS, SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
*** FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS HAY BE AS HUCH AS 3 TO 6 TIHES HIGHER 
**** NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN IK OF 17 IS SUGGESTED 

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

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY DAVE 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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FILE f..... ENSAFE 
MEMPHIS NSA 
MILLINBTON TENNESSEE 

SOUNDING f .... 14-P05 
TEST DATE 11-07-1995 16:06:55 



DEPTH 
FEET 

1 
2 
3 
4 
5 
6 
7 
8 
9 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

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

JOB NAME ......... EN SAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

FILE NAME ......... 14-P05 

SOIL BEHAVIOR PT LF N NI VERTICAL RELATIVE FRICTION 
TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS (%) (DEGREES) 
(KG/CM2) 

# * ** 
SILTY FINE SAND 175.2 2.9 43 43 .03 >90% >48 
DENSE OR CEMENTED S. 246 1.23 41 41 .067 >90% >48 
SILTY FINE SAND 96.1 1.38 24 24 .098 80%-90% >48 
CLAYEY FINE SAND 70.2 1.8 28 28 .128 70%-80% >48 
CLAYEY FIHE SAND 57.1 1.35 22 22 .159 60%-70% 46-48 
CLAYEY FINE SAND 44.4 1.07 17 17 .19 60%-70% 44-46 
CLAYEY FINE SAND 44.2 .9 17 17 .221 60%-70% 42-44 
CLAYEY FINE SAND 38.5 .68 15 15 .251 50%-60% 42-44 
SILTY TO CLAYEY F.S. 36 .49 12 12 .282 50%-60% 42-44 
SILTY TO CLAYEY F.S. 39.1 .56 13 13 .313 50%-60% 40-42 

FINE SAND 36.7 .77 14 14 .344 50%-60% 40-42 
SILTY TO CLAYEY F.S. 45.9 .92 15 15 .375 50%-60% 40-42 
CLAYEY FINE SAND 55.9 1.42 22 22 .405 60%-70% 42-44 
SILTY TO CLAYEY F.S. 77 1.9 25 25 .436 70%-80% 42-44 
SILTY TO CLAYEY F.S. 67.8 1.41 22 22 .467 60%-70% 42-44 
SILTY TO CLAYEY F.S. 50.4 .79 16 16 .498 50%-60% 40-42 
SILTY TO CLAYEY F.S. 46 .62 15 15 .528 40%-50% 40-42 
SILTY TO CLAYEY F.S. 44.6 .47 14 14 .559 40%-50% 38-40 
SILTY TO CLAYEY F.S. 42.9 .3 14 14 .59 40%-50% 38-40 
SILTY TO CLAYEY F.S. 42.4 .47 14 14 .621 40%-50% 38-40 
SILTY TO CLAYEY F.S. 44.6 .49 14 14 .651 40%-50% 38-40 
SILTY TO CLAYEY F.S. 35 .4 11 11 .682 <40% 36-38 
SILTY TO CLAYEY F.S. 44.9 .72 14 14 .713 40%-50% 38-40 
SILTY TO CLAYEY F.S. 32.1 .31 10 10 .744 <40% 36-38 
CLAYEY FINE SAND 44.4 .89 17 17 .775 <40% 38-40 
CLAYEY FINE SAND 31.2 .69 12 12 .805 <40% 36-38 
CLAYEY FINE SAND 34.1 .91 13 13 .836 <40% 36-38 
SILTY FINE SAND 31 0 7 7 .867 <40% 34-36 
SILTY FINE SAND 51. 9 0 12 12 .898 <40% 38-40 
SILTY TO CLAYEY F.S. 148.4 3.21 49 49 .928 70%-80% 42-44 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) STRENGTH 

(KG/CM2) 

*** **** 
385 
541 
211 
154 
125 
97 
97 
84 
79 
86 
80 
100 
122 
169 
14.9 
110 
101 
98 
94 
93 
98 
77 
98 
70 
97 
68 
75 
68 
114 
326 

SENSITIVITY COMPo OCR 



14-P05 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

TYPE (KG/CM2) (KG/CM2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR ST 

SILTY TO CLAYEY F.S. 107 2.12 35 35 .959 60%-70% 40-42 235 
SILTY FINE SAND 92 1.01 23 23 .99 50%-60% 40-42 202 
SILTY TO CLAYEY F.S. 82.8 1.12 27 27 1.021 50%-60% 40-42 182 
SILTY FINE SAND 87.6 .92 21 21 1.051 50%-60% 40-42 192 
SILTY FINE SAND 85.7 .82 21 21 1.082 50%-60% 38-40 188 
SILTY FINE SAND 88.4 .96 22 22 1.113 50%-60% 38-40 194 
SILTY FINE SAND 99.2 .99 24 24 1.144 50%-60% 40-42 218 
FINE SAND 130.6 1.05 26 26 1.177 60%-70% 40-42 287 
FINE SAND 144.5 1.04 28 28 1.21 60%-70% 40-42 317 
SILTY FINE SAND 73.4 .57 18 18 1.241 40%-50% 38-40 161 

# 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 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 
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FILE f..... ENSAFE 
MEMPHIS NSA 
MILLINSTON TENNESSEE 

SOUNDING f .... i4-P08 
TEST DATE 11-07-1995 17:29:26 



DEPTH 
FEET 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

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

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

FILE NAME ......... 14-P06 

SOIL BEHAVIOR PT LF N NI VERTICAL RELATIVE FRICTION 
TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS (%) (DEGREES) 
(KG/CM2) 

t * ** 
CLAYEY FINE SAND 63.7 2.28 25 25 .03 70%-80% >48 
CLAYEY FINE SAND 112 3.46 44 44 .061 >90% >48 
CLAYEY FINE SAND 89.8 2.68 35 35 .092 80%-90% >48 
SILTY TO CLAYEY F.S. 89.4 2.02 29 29 .123 701-801 >48 
SILTY TO CLAYEY F.S. 78 1.97 26 26 .153 701-801 46-48 
SILTY TO CLAYEY F.S. 75.6 1.81 25 25 .184 701-80% 46-48 
SILTY TO CLAYEY F.S. 81. 7 1. 96 27 27 .215 70%-80% 46-48 
CLAYEY FINE SAND 75.8 2.12 30 30 .246 70%-80% 44-46 
CLAYEY FINE SAND 68.3 2.06 27 27 .276 70%-801 44-46 
CLAYEY FINE SAND 61 1.84 24 24 .307 60%-70% 42-44 
CLAY 31 1.71 31 31 .332 
SANDY CLAY 40.3 1.49 20 20 .359 
CLAYEY FINE SAND 69.3 1.88 27 27 .39 60%-70% 42-44 
CLAYEY FINE SAND 53.8 1. 78 21 21 .421 60%-70% 42-44 
SILTY CLAY TO CLAY 38.4 1. 62 25 25 .448 
CLAYEY FINE SAND 44.6 1.32 17 17 .479 50%-601 40-42 
CLAYEY FINE SAND 40.8 1.2 16 16 .51 401-50% 38-40 
CLAYEY FINE SAND 49.3 1.57 19 19 .541 40%-501 40-42 
CLAYEY FINE SAND 50.3 1.3 20 20 .571 40%-50% 40-42 
CLAYEY FINE SAND 46.5 1.25 18 18 .602 40%-501 38-40 
CLAYEY FINE SAND 44.8 1.28 17 17 .633 40%-50% 38-40 
CLAYEY FINE SAND 43.8 1.19 17 17 .664 40%-50% 38-40 
SANDY CLAY 28.2 .95 14 14 .691 
SANDY CLAY 30.3 .99 15 15 .718 
SILTY CLAY TO CLAY 36.8 1.53 24 24 .746 
SANDY CLAY 43.5 1.53 21 21 .773 
CLAYEY FINE SAND 61.1 1. 79 24 24 .804 40%-50% 38-40 
CLAYEY FINE SAND 66.5 1.84 26 26 .835 40%-50% 38-40 
CLAYEY FINE SAND 74.8 2.19 29 29 .865 50%-60% 40-42 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) STRENGTH 

(KG/CM2) 

*** **** 
140 
246 
197 
196 
171 
166 
179 
166 
150 
134 

1.89 
2.47 

152 
118 

2.34 
98 
89 
108 
110 
102 
98 
96 

1. 67 
1.8 
2.2 
2.62 

134 
146 
164 

30 DENSE CLAYEY F. S. 281.6 8.01 140 
140 .899 >90% 44-46 619 

SENSITIVITY COMPo OCR 

1.8 UD 
2.6 .01 

2.3 UD >6 

2.9 .02 6 
3 .01 6 
2.4 UD 6 
2.8 .01 6 



4-P06 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET 

31 
32 
33 
34 
35 
36 
37 
38 

TYPE (KG/CM2) (KG/CM2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR ST 

SILTY TO CLAYEY F.S. 218.4 5.26 72 72 .929 >90% 44-46 480 
SILTY TO CLAYEY F.S. 127.3 2.56 42 42 .96 60%-70% 42-44 280 
SILTY TO CLAYEY F.S. 170.6 3.54 56 56 .991 70%-80% 42-44 375 
SILTY TO CLAYEY F.S. 136.6 3.05 45 45 1. 022 70%-80% 42-44 300 
SILTY TO CLAYEY F.S. 107.8 2.25 35 35 1.052 60%-70% 40-42 237 
CLAYEY FINE SAND 86.1 2.56 34 34 1.083 50%-60% 38-40 189 
CLAYEY FINE SAND 102.2 2.88 40 40 1.114 50%-60% 40-42 224 
SILTY TO CLAYEY F.S. 148.4 3.41 49 49 1.145 70%-80% 42-44 326 

i 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 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 
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G SERVICES, INC. 

Measurement of Hydraulic Conductivity 

Client: EnSafe/Allen & Hoshall 

Date of Report: 02/29/96 

Client's Project No.: 0106090000 

Project No.: E-3-157 

Sample I.D.: 009S01DA18 

Soil Description: Tan & Light Gray Silty clay 

Test Media: City of Memphis Water 

Wet Density (Lbs/ft') 
Dry Density (Lbs/tt') 
Moisture (% Dry wt) 
porosity (n) 
Degree of Saturation (%) 
Specific Gravity (ASTM 0-854) 

Pre-Test 
122.1 

91.3 
33.8 

.43 
1.0 
2.59 

peraeability 

Temperature correction, ~ - 1.043 

~ = 9.0 X 10-7 em/sec 
J{z z 8.5 X 10-7 em/sec 
13 - 9.4 X 10-7 em/sec 
K4 - 9.9 X 10-7 em/sec 

Post Test 
120.5 
91.0 
32.4 

.44 
1.0 

Coefficient of Permeability, Kzo - 9.6 X 10-7 em/sec 

Tested in accordance with ASTM 0-5084-90. 

Lab No. P-96-011 Reviewed By: 

6756 BUCKLES COVE MEMPHIS, TN 38133 901 -3"85-1 1 99 FAX 901 -386-66 1 4 
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EnSafelAllen & Hoshall Monitoring Well 014G01LS 

~ 8 m !$! 1 
--J 

8 I d 
H:! ~ &1 ~ 

GEOLOGIC CESCRIPTION 

(0-1') Soil and graveL 

(1-3.5') Silt and clay (see descriptions below). 

(t-2') Clayey silt. Oark yellowish-brown to 
dusky yellowish-brown in in color. 

(2-3.5') Silty Clay. Oark yellowish-brown to 
dusky yellowish-brown in in color. 

(3.5-7') Clay, silty, pale yellowish-brown, 
mottled with .ght olive gray-colored material. 

Collected Shelby Tube from 7' to 10', No sample 
for description. 

(IO-IS') Clay and silt (see descriptions below), 

(10-15.5') Clay, silty, moderate yellowiSh-brown 
in color, mottled with light olive gray-colored 
sOt. Iron-staining and iron-manganese nodules 
present near IS'. 

(15.5-16') Clayey silt, moderate yellOwish-brown 
in color mottled with light onve gray to 
greenish-gray. Iron-manganese nodules and 
iron staining present. 

IIS-20.S') Clayey silt. greenish-gray mottled 
with moderate yellowish-brown material near IS'. 
Iron staining increases with depth, 

Soil boring terminated at approximately 20.5', 
Note: No samples were collected for lithologic 
description. These descriptions were 
transferred from the log of adjacent monitoring 
well 014GOllF. 
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EnSafe/Allen & Hoshall Monitoring Well 014G01LF 

40-f--1 

BS 

BS 
100 

83 
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BG 

3 155 BG 
4 

BS 

BS 

BS 

4 97 BS 
BS 

BS 

BS 

ML 

GEOLOGIC DESCRIPTION 

10-1'l Soil and gravel. 

11-3.5') Silt and clay (see descriptions below). 

1\-2') Clayey silt. Dark yellowish-brown to 
dusky yellowish-brown in color. 

12-3.5') Silty clay. Dark yellowish-brown to 
dusky yellowish-brown in color, 

(3.6-7') Clay, silty. pale yellowish-brown, 
mottled with light olive gray-colored material. 

No description available; collected a Shelby tube 
sample from l' to 10' for geotechnical analysis. 

(10-16') Clay and slit (see descriptions below). 

(10-15.5') Clay. silty, moderate yellowish-brown 
in color. mottled with tight ohe gray-colored 
silt. Iron-staining and Iron-manganese nodules 
present near IS', 

(15.5-IS') Clayey silt, moderate yellowish-brown 
in color mottled with light olive gray to 
greenish-gray. Iron-manganese nodules and 
iron staining present. 

(16-26) Clayey silt, greenish-gray mottled with 
moderate yellowish-brown material near 16'. Iron 
staining increases with depth, 

Iron-manganese nodules present near 26'. 

! 
~ w 

BS ~H&---~----------------------------------------k'm2 

BS 
ML 

5 135 BS 

BS 
ML 

(27-32') Silt, clayey. moderate yellowish-brown 
In color, mottled with light olive gray to very light 
gray-colored material, with some hard siliceous 
clayey material, contains a large siUceous clay 
concretion at 27', 

(32-35') Clayey silt, moderate yellowish-brown 
mottled slightly with light olive gray to very light 
gray-colored material. 

BS WH~--~-----------------------------------k!~ 

BS 

e 1\3 

BS 

ML 
SC 

(35-47') Fluvial Deposits (see descriptions 
below). 

(35-40') Silt, clay, and sand, with some 
scattered gravel, dusky yellow color mottled with 
light olive gray to very light gray material, 
moist. 

Will DIAGRAM 
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o 
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EnSafe/Allen & Hoshal/ Monitoring Well 014G01LF 

li: 
~ :I 8 
}t! 51 
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I d 
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GEOLOGIC CESCRIPTION 

No description available; collected a Shelby tube 
sample from 40' to 43' for geotechnical 
analysis. 

(43-43.5') SUI, sand, and gravel (up to r in 
longest dimension), very light gray, wet. 

(43,5-47') Sand and gravel. Sand is fine to 
very coarse-grained, and gravel (up to 15" in 
longest dimension) from 44' to 45', Moderate 
yellowish-brown to fight gray, wet. longest 
dimension of gravel increases to liP to 3.5" at 
47'. 

(47-51') Cockfield Formation: Very fine-grained 
sand, silt, and clay, Dusky yellowish-brown 
mottled with light olive gray near 47', 

Soil boring terminated at 51', 

WElL DIAGRAM 

Page 2 of 2 
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30 

EnSa fel Allen & Hoshall Monitoring Well 014G02LS 

100 SG 

2 120 SG 

GEOLOGIC rESCRIPTION 

(0-3') Gravel, silt, clay. and bricks from O· to 3' 
(filiI. 

(3-S') Clay, brownish-gray in color 

Silt and clay, Ught olive gray to dark 
yellowish-brown in color from 6' to 9', 

sut and clay. yellowish-gray to yellowish-brown 
in color from S' to 20', Moist. with Iron-staining 
and specks of organic material. 

Soil boring terminated at 20'. Note: This is a 
rePlacement wen. The original well was installed 
a few feet away on 1/23/96 but was 
subsequently abandoned due to faulty 
construction. AnalytICal samples indicated on 
this boring log were collected from the soil 
boring associated with the original well. 

WELL DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well 014G03LS 

~ § 'Ii 
as f 

I:i:i A ! d GEOLOOIC CESCRIPTION .s WELL DIAGRAM 
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~ ~~ Ii! ~ ; it Q.. UJ 

813 (0-8') Clay with some silt, dark brown to 01 

brownish-gray in color. S 
'" 10 iii u III 
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'E .c. III 
u .0 
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(8-20') Silt. light yellowish-brown to ~ 
e 

yellowish-gray in color with dark orangish-yellow t mottling and specks of organic material Moist. 
e 

c 
III 

5 III '0 
iJ fB 

ML '" .., 
u 0 

2 90 5 Small concretion present at IS', 
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son boring terminated at 20', 
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EnSafe/Allen & Hoshall Monitoring Well 014G04LF 

SG 

46 
813 

OJ... 
GW 

CL 

GEOLOGIC reSCRIPTION 

(0-2.5') Soil, gravel, brick, grass and roots (fill 
material). 

(2.5-5') Silty clay. Dark yellowish-brown In 
color. 

BG ~~--~------------------------------------+~~ 

SS 

813 

2 107 BS 

8 

s 

6 

6 

6 

3 121 
6 

6,5 

6,5 

6.5 

5 

ML 

ML 

(5-20.5') Clayey silt. Moderate yellowish-brown 
to light olive gray in color. Mottled with light 
olive gray and olive gray-colored material. 
Iron-manganese nodules near 5', 

Moist near 1,5', 

(l0-t2') Very moist. 

Iron-manganese nodules near II'. 

(20.5-23') Clayey silt is light olive gray in color 
with considerable dark yellowish-orange to 
moderate yellowish-brown colored iron staining. 

~1----4-,. Some iron/manganese nodules are present. 

(23-30') Silty clay, greenish-gray in color with 
some dark yellowish- orange to moderate 
yellOWish-brown iron-staining near 23', 
Iron-staining and mottled light olive brown In 
color near 30'. 

Fluvial DepOSits (30-50') contact estimated at 
30', 

WELL DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well 014G04LF 

u ~ ~ ~ § ~ ! 
i!:!ti ~w \:~ w 

~ A ~ d GEOLOGIC CESCRIPTION WELL DIAGRAM 

i ~ ~ ~~ ~~ ~en ~ ~ en M 

4 127 (30-32') Sand, very fine-grained, moderate 
5 yellowish-brown in color mottled light 

gray-colored material. OJ :; n; 
c: o 411 u; ... '" 

(32-35') Sand (very fine to coarse-grained), co OJ 411 

5 u 

B slit. and clay. Moderate yellowish-brown in color u 
> 

mottled with light gray material. Moist near 34'. a.. 

Becomes mostly very fine-grained sand and silt 0 
'Of 

5 near 35'. &. 
u 
en 

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

N 
(37-38') Sand, silt. and clay. Olive gray to light 

t 
brownish-gray in color. 

5.5 
(38-39') Silty and clayey sand and gravel. 

Light olive gray to moderate yellowish-brown In 

5 
color. Wet. 

5 113 
(39-42.5') Gravel, sand, and clay. Light olive c: 

gray in color, mottled with moderate 
411 
411 

yellowish-brown and dark t; "0 
5 ... i 

yellowlsh-orange-colored material. Very u ." 

> 0 cohesive and moist. a.. N 

:2 
...... 

5 (42.5-46.5') Sand (medium to coarse-grained) 5! 
'" 2" and gravel (up to I" in longest dimension. Light 0 u 

gray in color mottled with moderate ci "0 

4 yellowish-brown material. Wet. jj 6 95 
(46.5-48') Sand Is medium to very 

5 
coarse-grained. Moderate yellowish-brown to 
dark yellowish-orange, wet. 

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

5 dimension) with sand. Moderate yellowish-brown 
In color. Wet. 

Ol 
::> 

7 163 (50-55') Cockfield Formation (see description 'is. 
4.5 below). .! 

'2 

Very fine-grained silty sand, moderate 
0 
'E 

yellowish-brown to dusky yellowish brown with 411 

5 .0 

light olive gray laminations. 

Soli boring terminated at 55'. 

60 
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20 

EnSafe/Allen & Hoshall Monitoring Well 014G05LS 

108 Be 

2 118 BS 

3 142 BS 

GEOLCGIC rESCRIPTION 

(0-1,5') Soil and grass, 

(15-20') Silt and clay (see descriptions below), 

ILS-S" Silt and clay, dark yellowish-brown in 
color, becoming dark yellowish-brown to pale 
yellowish-brown in color near e', Dry. 

Clayey silt. dark yellowish-brown to dark 
yeUowish-orange in color mottled with medium 
light gray-colored material, Slightly mOist. 
Contains Iron-manganese nodules. 

Wet from 15' to 16', The percentage of 
iron-manganese nodules increases near 18', 

116-20') Very clayey sMt, light olive gray in color 
mottled with dark yellowish-brown to dark 
yellowish-orange material. The percentage of 
mottled material decreases with depth. Very 
moist. Contains iron-manganese nodules, 

Terminated soil boring at 20', 

WElL DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well 014G06LF 
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SG 
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GEOLOGIC IESCRIPTION 

(0-2" Sail. roots, and brick fragments. Soil is 
dark yellowish-brown to moderate 
yellowish-brown. 

(2-17') Clayey silt and silty clay (see 
descriptions below). 

(2-6.5') Very clayey silt. Moderate 
yellowish-brown to dark yellowish- brown in 
color. Color becomes fighter near 6.5'. 

(6.5-IT') Silty clay. Moderate yellowish-brown 
in color mottled with yellowish-gray-colored 
material. Contains iron-manganese nodules, 
S6ghtly moist, becoming more mOist, oxidized, and 
stained dark yellowish-orange near 11'. 

(IT-3T') Silt, clayey (see descriptions belOW). 

(17-26') Clayey sUt. Ught olive gray to 
greenish-gray in color. Slightly moist. Becoming 
stitt near 26', 

(26-32') Clayey silt. moderate yellowish-brown 
in color mottled with light ohe-gray material. 
The percentage of light olive gray material 
progressively decreases from 26' to 32', Iron 
concretions are present near 26', Slightly moist 
at 26' becoming more moist near 32', 

WELL DIAGRAM 

Page I of 2 



EnSa fel Allen & Hoshall Monitoring Well 014G06LF 
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EnSafe/Allen & Hoshall Monitoring Well 014G07LF 
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GEOLOGIC ce:SCRIPTION WELL DIAGRAM 
§ fR 

~. d 
~ ~ 
~~----------------------------------+---4-+---~~--~-4 

OL 

C1.. 
ML 

ML 

ML 

Sl:1. 
6W 

(0-5" Soil, concrete. and rubble (fill). Note: 
Concrete was encountered at 2' below ground 
surface. 

(5-22" Clay and silt (see descriptions below). 

(5-12', Silty clay, Dark yellowish-brown in color 
mottled with moderate yellowish-brown to dark 
ye60wlsh-orange-colored material. Mottling 
increases in content progressively near 12', 
Hard from 4' to 7', 

Silt content increases near It', 

(t2-16" SHty day, olive gray to Ught olive gray 
in color mottled with moderate yellowish-brown 
to dark yellowish-orange-colored material. 
Contains iron-manganese nodules. increasing in 
percentage around 16', 

(16-22" Clayey silt. Moderate yellowish-brown 
in color mottled with light oUve gray-colored 
material. Contains scattered iron- manganese 
nodules. 

Dark yellowish-orange staining near 2". 

122-32.5') Silt (see descriptions below), 
122-25', Silt, medium dark gray to medium gray. 

mottled with some moderate yellowish-brown 
material near 22' where a few scattered 
iron-manganese nodules are located. 

(25-31.5" Silt, oOve gray to greenish-gray in 
color, mottled with moderate yellowish-brown 
near 32.5', Contains iron staining and iron­
manganese nodules mostly near 29'. 

131.5-32.5') Silt. moderate yellowish-brown 
mottled with light gray. 

(32.5-36', Clayey silt. moderate yellowish-brown 
In color, Mottled with light gray material near 
34'. 

(36-48') Fluvial Deposits (see descriptions 
below). (36-43.5" Sand, silty, with graver (see 
descriptions below). 

(36-37.5') Silty sand Ivery fine-grained) with 
Moderate yellowish-brown in color. 

Page I of 2 
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EnSafe/ Allen & Hoshal/ Monitoring Well Ot4G07LF 
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BG 

GEOLOGIC CESCRIPTION 

Very suty sand (fIne to coarse-grained) and 
gravel (up to 2" In longest dimension) subangular 
to rounded. Moderate yellowish-brown In color 
mottled with Ught olive gray and some dark 
yellowish- orange-colored material, From 37.5' 
to 4LS', sample is very difficult to spHt. 

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

(43.5-46') Sand (medium to coarse-grained) 
and gravel (up to 2" in longest dimension). Dark 
yellowish-orange to moderate yellowish- brown 
in color. Het. 

(46-48') Gravel and sand, dark 
yellowish-orange to moderate yellowish- brown. 
Het. 

148-50') Cockfield Formation (see description 
belowl. 

Very fine-grained Silty sand. Mottled with gray 
to light gray-colored very fine-grained sand, 
which decreases with depth. Becomes clayey 
near SO', 

SoU boring terminated at SO', 

WELL DIAGRAM 

1 
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EnSafe/A/len & Hoshall Monitoring Well 014GOBLS 

40 
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3 75 
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GEOLOGIC rESCRIPTION 

(0-5') FlU material: Soli, with bits of concrete 
and grass and roots. 

BG ~~--~----------------------------------+~R5 

BG 

BG 

BG 

BG 

BG 

BG 

BG 

(5-17') Clay and slit (see descriptions below). 

(5-7') Sity clay. Moderate yenowlsh-brown to 
dark yellowish-orange In color and mottled with 
light olive gray-colored material. Slightly moiSt. 

(7-16') Clayey slit. Moderate yellowish-brown to 
dark yellowlsh- orange in color mottled with Hght 
olive gray and some dark yellowlsh- orange 
material. Slightly moist. 

Moisture content Increases near te'. Sparse 
1ffi'!1itH--t", iron-manganese nodules are present near 16'. 

ML 
(16-17') Clayey snt moderate yellowish-brown to 

dark yellowish-orange In color and mottled with 
olive gray to light olive gray-colored material. 
Considerable Iron staining. Contains 
Iron-manganese nodules. Moist. 

(17-20') SOt, clayey, olive gray to Nght olive 
gray In color snghtly mottled with dark 
yellowlsh-orange-colored material. Contains 
Iron-manganese nodules, moist. 

Terminated soU boring at 20'. 
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EnSafe/ Allen & Hoshall Monitoring Well 014G04LF 

GEOl()GIC O'ESCRIPnON 

(O-2.S') s"ni, 11""",,1, briGt., II ..... ' ",,01 ra<mo, (ll" 
"""""'01). 

(2.5-5") Silty """,>,. !lofl<, )/WI1 ... "h-b .... "''' In, 
.... 101" 

(5-20,.5,') CIQ!\!OI)' all1l. "'odero1_ y<IlIo'llllel'l-b",,,,,, 
to I!lhi a4he g~ In ""10,, "'oWed wftliI II,M 
a4Iw g~ <I"di olhe 'rQ(\!-a_redl ",.moriol. 
'"""-"""'11""_ ""dille" " .... !S,', 
1oI00ot """.7.11', 

(10-12') ..... 1)1 m"lot.. 

Inn-",,,,,,oll.. "odul.... ne<I. 1 1 ". 

\i<U.o-"",·) ~ "lit. I. I!lht olMi' g~ In 
wltlro c:OI'IlIiderobl. d"fl< l/8llowlBh-ara",. to 
modero1. )/WI1 ... h-bl'OWlll, ""I"red Iron, lIII<:1lnl"1l. 
!!<>me lron:/"""",,,,n_ nodul.... ".... """".nt 
(23-30') S11ty .,jay, g ... nlel'l-tlrQ(\! In ""lor wfth, 
."",. d"fl<, )/WIIoM"h,- _" .. to ",oderat. 
)/WIIMI.h-bI"Own 1ro,,-lIII<:1l1>l"II """. 23', 
1 ...... -lIII<:1lnl,,'II, "nd ",,,Wed A,llt aI.I.. brown I", 
001 ... " .... 30'. 

FliM<ll tle!>o.. (30-50') ",,~ot ... Im.m.d "t 
30", 
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EnSafe/Allen & Hoshal Monitoring Well 014G04LF 

RCM FACIUlY 
INVESTIGATION 

GEOLOGIC DESCRIPllON 

(30-32') Sand, ywy 1In......,...ed, mociwclUo 
)/IIIallW;-IM ~ In oaIor mottled IIoht 

mat.r1aL 

(32-315') Sand (ywy 1Ine to 
lit, ..... 0I0y. 1oIoderote)'llowllh-brown In 
mottled with light gray mat.r1aL NoIet..­
B ......... meetly YWY ftne-9roII>ecI -.I and 
near 315' .. 

(37-315') Sand, .. t, and oIay. on... gray to ~.81 
brownlllh-9noy In oaIor. 

(38-38') Slty ..... oIo>-y _d ..... ......,.. 
Ught aIM gray to moderate )/IIIowWo bnI-. 
color. Wet. 

Sand (medium to 
..... grawI (up to 1- In Ioftteet dlmen8lOft. 
gray In oaIor mottled with moderote 
)/IIIo~wn moNo1al. Wet. 

(.a.5-4II') Sand .. medium to YWY 
___ ......... WocIerote)llllowf8h brown to 
darI< .... owIIh-oranae. .. t. 

(48-4a.1S') Growl (up to .. - In 
............ ) with _d. WociwcIUo ~wWl~ 
In oaIor. Wet. 

(80-M') CooIdIoIId Formation (_ ~tIon 
below). 

SWMU 14 

NSA MEMPHIS 
MIWNGTON, TENNESSEE 

BUILDING S-140 AND 
SEVENTH AVENUE DRAINAGE DITCH 
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C SERVICES, INC. 
Measurement of Hydraulic Conductivity 

Client: EnSafe/Allen , Hoshall 

Date of Report: 02/22/96 

Client's Project No.: 0106090000 

Project No.: E-3-157 

sample 1.0.: 014S01LF10 

Soil Description: Light Gray Clayey silt 
e' 

Test Media: City of Meaphis water 

wet Density (Lbs/ftl) 
Dry Density (Lba/ftl) 
Moisture (% Dry wt) 
Porosity (n) 
Degree of saturation (t) 
Specific Gravity (ASTM 0-854) 

Pre-Test 
120.0 

90.8 
32.1 

.44 
1.00 
2.59 

Peraeability 

Temperature correction, ~ - 1.000 

X, - 4.4 X 10-7 em/sec 
~ - 3.9 X 10-7 c./sec 
K;s - 4.0 X 10-7 em/sec 
K, - 4.3 X 10-7 em/sec 

Post Test 
117.8 
92.6 
27.2 

.43 

.95 

Coefficient of perlleability, ~ - 4.2 X 10-7 em/sec 

Tested in accordance with ASTM 0-5084-90. 

Lab No. P-96-005 Reviewed By: 
. tJY/, 

6756 BUCKLES COVE MEMPHIS, TN 38133 901 -385-1 199 FAX 901 -386-66 1 4 
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C SERVICES, INC. 

Measurement of Hydraulic Conductivity 

Client: EnSafe/Allen , Hoshall 

Date of Report: 02/22/96 

Client's project No.: 0106090000 

Sample 1.0.: 014S01LF43 

Project No.: E-3-157 

Soil Description: Light Gray , Tan Silty Clay with Sand 
and small gravel 

Test Media: city of Memphis water 

wet Density (Lbs/ftl) 
Dry Density (Lbs/ftl) 
Moisture (% Dry wt) 
Porosity (n) 
Degree of Saturation (%) 
specific Gravity (ASTM 0-854) 

Pre-Test 
127.0 
105.2 
20.7 

.32 
1.0 
2.47 

Perlleability 

Temperature correction, ~ = 1.010 

K, - 3.7 X 10-7 em/sec 
~ .: 4.0 X 10-7 em/sec 
-'"3 - 4.2 X 10-7 em/sec 
K4 = 4.1 X 10-7 em/sec 

Post Test 
133.4 
113.5 
17.5 

.26 
1.20 

Coefficient of Peraeability, ~ = 4.0 X 10-7 em/sec 

Tested in accordance with ASTM 0-5084-90. 

Lab No. P-96-006 Reviewed By: ~D~\:m~ DaVd D. McCray , 

6756 BUCKLES COVE MEMPHIS, TN 38 J 33 90 J -385- J J 99 FAX 90 J -386-66 J 4 
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EnSa tel AI/en & Hoshal/ Monitoring Well 059G01LS 
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GEOLOGIC CESCRIPTION 

{0-1') Asphalt and gravel fill. 

{1-2') Soli and gravel fill. 

(2-7') Clayey silt. olive gray in color, moist. with 
a trace of organic material. 

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

Iron-staining from 9' to 11'. 

(n-20') Clay, olive gray to light olive gray In 
color with dark yellowish-orange iron-staining. 
Contains abundant Iron-manganese nodules. 

Less dark yellowish-orange iron-staining from 16' 
to 17'. 

Terminated son boring at 20'. 
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EnSafe/Allen & Hoshall Monitoring Well 059G02LS 
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GEOlOGIC [ESCRIPTION 

(0-2" Soil, moderate yellowish-brown In color 
with roots. 

12-4.5') Silt, moderate yeUowish-brown mottled 
with olive gray material, predominantly near 4,5', 

14.5-9'} Clayey silt, olive gray in color, 
Contains iron-manganese nodules. Mottled with 
moderate yellowish-brown colored material near 
9', 

Moist from S' to e'. 
Dry and crumbly from 7' to S'. 

(9-18.5') Silt and sDty caly (see descriptions 
below). 

(9-10') Silt. Moderate yellowish-brown in color 
mottled with olive gray-colored material Very 
common iron-manganese nodules. 

(to-1B" Silty clay. Olive gray in color and 
mottled with moderate yellowish-brown-colored 
materia~ mostly moderate yellowish-brown near 
10' and again at IB', Very common 
Iron-manganese nodules. 

US-18.5') Silt. Moderate yellowish-brown In 
color mottled with oUve gray-colored material. 
Dry. Contains common iron-manganese nodules. 

U8.5-20', Clay, olive gray in color, moist, 

Terminated 5011 boring at 20', Note: Due to the 
potential for significant contamination in this soil 
boring, no samples were field screened for 
organic vapors so that the well could be 
completed in minimal time. 
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EnSafelAllen & Hoshall Monitoring Well 059G03LS 

Ml 

GEOlOOIC IESCRIPTION 

(0-1') AsPhalt, soli, and gravel fiU, 

(1-12') SUt. Moderate yellowish-brown in color 
mottled with light olive gray material, Organic 
material and less light olive gray material from 2' 
to 12', 

Moist from l' to 10', 

Very moist from 10' to 12', 

No descrIPtion available; collected ill Shelby tube 
sample from 12' to IS', 

(15-16') Silt, moderate yeUowish-brown in color 
mottled with light olive gray material. 

(16-20') Silt, light Olive gray In color, mottled 
with a light moderate yellowish-brown material, 

Terminated soil boring at 20', Note: No samples 
were collected for Uthologic description, These 
descriptions were transferred from the log for 
adjacent monitoring well 059G03UF. 
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EnSafe/Allen & Hoshall Monitoring Well 059G03UF 
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GEOLOGIC CESCRIPTION 

(0-1') Asphalt. soil, and gravel fill, 

(1-12') Sot. moderate yellowish-brown In color 
mottled with light olive gray-colored material, 
Contains organic and less Ught olive gray 
material from 2' to 12', 

Moist from T' to 10', 

Very moist from 10' to 12'. 

No description available; collected Shelby tube 
sample from 12' to IS', 

"' 
S 

~ 
W 

WELL DIAGRAM 
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EnSa tel Allen & Hoshall Monitoring Well 059G03UF 

Pro ject: NSA Menplis Locatioo: Mfngton, TN. SWMJ #59 fad Pesticick: Shcp) 

Project No~ 0108-08420 SlJiace Elevation: 283.51 feet msJ 
Started at 1331 on 3-4-98 TOC Bevatioo: 283.32 feet msl 
COOJ;)Ieted at 1451 on 3-4-98 Depth to GrOU"ldwater: 14.83 feet 
Drlling Method: Rotasaic - ''4 inner core barrel/B" 00 casing GrOU'ldwater Elevation: 248.89 feet msl 
Dring Con¥;>any: Afance EnvironmentS, Inc. Total Depth: 68 feet 
Geologst: a Ladd. W. Parks 

1.4 

1.6 

20-

5 82 

2.0 

1.4 

25- 0.8 

f-. 

!\ I 1.2 

l \ 1.4 

30- i-.-

ML 

Wei SCreen: 44 to 54 feet 

GEOLOGIC DESCRIPTION 

(15-16') Silt, moderate yellowish-brown in color 
mottled with light olive gray-colored material. 

Hi+I+H+--+------------------H247.5 

ML 

ML 

ML 

(16-22') Slit, light olive gray in color, mottled 
with a light moderate yellowish-brown-colored 
material from 16' to around 20'. 

(22-26') Silt, moderate yellowish-brown to 
dusky yellow in color. Contains iron-staining and 
iron-manganese nodules. 

(26-31') Silt, moderate yellowish-brown to dark 
yellowish-orange in color mottled with dark 
yellowish-brown-colored material. 

2415 

:~37.5 

MeaSLred: 4/8/98 

WELL DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well 059G03UF 

- zj 
81.1J i=1.IJ 
gi ~i 
:::I (J) ~ (J) 
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,. 

~ m f 

1 W d GEOLOGIC rESCRIPTION .: 

i 8 I ~ It! -I 

(J) M ~ ~ w 

ML 
6 100 1.4 H#1#Hf---+~----~----~-------+-2~12.5 

T 100 

8 100 

1.4 

9 125 

1.2 

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

135-36.5') Sand, very fine-grained. very light 
gray in color mottled with dark yeUowish-orange 
material. Wet. 

Contains some coarse dark yellowish-orange 
sand from 36' to 313.5'. 

(36.5-37') Sand (medium to very 
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 mottled with 
very light gray-colored material. Becomes 
mostly pale yellowish-brown in color near 39'. 

Top of Fluvial Deposits estimated at 39', 

(39-40') Silty sand, medium to coarse-grained, 
with scattered gravel. Moderate 
yellowish-brown to dark yellowish-orange. Wet. 

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

(43-44.5') Sand, fine to very coarse-grained, 
moderate yellowish-brown to dark 
yeuowish-orange, and gravel, up to .75" In 
longest <fllllension, angular to rounded, composed 

~"J--",.,.-I .... ot quartz and chert, wet. 

WELL DIAGRAM 
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EnSafe/ Allen & Hoshall Monitoring Well 059G03UF 

10 130 

GEOLOGIC CESCRIPTION 

(44.5-41.5" Sand. coarse to very 
coarse-grained, moderate yellowish- brown to 
dark yellowish-orange, and gravel, up to 2.5" in 
longest dimension, composed mostly of angular 
chert, wet. 

(41.5-48" Sand, fine to coarse-grained, very 
light gray and mottled with dark 
yellowish-orange, and gravel. up to 1.5" in 
longest dimension, composed mostly of angular 
to rounded quartz and chert. wet. 

{48-49" Sand, fine to medium-grained, with 
rare quartz gravel. Yellowish-gray in color 
mottled with dark yellowish-orange material, 
slightly micaceous, wet. 

(49-51.5') Sand (tine to coarse-grained) and 
gravel (mostly Quartz and Chert); dark 
yeUowish-orange in color mottled with 
yeRowish-gray material; micaceous; wet. 

(51.5-53.5') Sand. fine to very coarse-grained. 
and gravel (quartz and Chert) is up to .75" in 
longest dimension; yellowish-gray and wet. 

(53.5-56') Sand. fine to medium-grained, with 
rare gr~vel. Yellowish- gray color, micacous, 
wet. 

Terminated soil boring at 56', 
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EnSafe/A.llen & Hoshall Monitoningl Wel!l! 059G03UF 

J 

GEOLOGIC IDESCRIPTION 

(0-1") Mplwllt. liOn, and gAMII mlC 

(1-12~) SIft:. ", ........ yeIowlll;-bn"m 11'1 calOr 
"'~.d ~ light ..... IIft1)i'-""loNd mat.ri,,1. 
c<>nwill. arg""la "nd! !eM IlIIht ,,1M! IINY 
mat.rkll f""" 2' t", 12.'. 

!,joM f....... 7" ta 10', 

V"'Y maIM f .... ", 10' to 12", 

N" d"'o"Pti"" """,lIcblti;, ""I~ Sh.lb(y tub. 
..,mpl", ""'" 12" to Hi". 

SWMU 59 
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EnSafe/AI n & Hoshall Monitoring Well 059G03UF 

5, Ii 82, 

light ,,1Il1<0 gl'll)' In ""I..... ",..ttIed' 
wItIl, " lI'11ht ",oden;to, Jl'!11"wlah-il""",n __ lond 
1'I't<It.1io1 from HI' to "",0.1,,<1 20'. 

(22-28') Slit,. ",001.""" y.4lowlah-blro" .. t" 
lIall"" I", ""I .... '. Contal"" 1 .... "-..taln,lnll "",<I 
1"""-mGnt'!,n.... ""d ..... 

(211,-3, I') SlIt, m" .... ta y.4lowl.h-b....... to 
l/'IlI" .. liIh-.... "1l9. I.. ""I". mottIlod .. Ith <kirk 
y.4101WI.h-b ... wn-"ol..... motariall. 

SWMU 59 
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RCRA FACIU1Y 
INVESTIGATION 
NSA MEMPHIS 
MilLINGTON. TENNESSEE 

OLD PESTICIDE SHOP 

COUNITS PER SECOND 
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EnSafe/ Allen & Hashad!,I' Monitoring Well 059G03UF 

GEOlOGt!C DESCRIPllON 

(;51-35') S11ll. mo<hlnm. )"IIlowl"II-l>rown In 
mottled wlth WI)' tllle. ""I)' light gray 001"""" 
... nd. Da,* l!'II .... h-onlnp, mlnlnt' and 
"""-...... "'11""... ftodullM ".. p_t n,.r· 33' .. 

(35-:9,,0'), Sa,rtd. wry 
gray lill ""I .... moUNd .. Ith da,*, ,.,11".1'1-0"'''11. 
mat""' .. !!. Wei. 

Cot1I<11ro .. _mo """roe, darl< l!'II .... "--ngo 
.ondi 'ram 311" to 36,3'. 

(38.11-37') Sand (n...alum to ......,. 
_ .... -' ... Ined) and ~I, Iolo<hlnm. 
,.,llowlOol1-brawl'l t .. , darl< yellQwlooh-" ... ngo In 
....... r. 
(3:;'-38") Sandy clay. modenm., 
t", dal1< l!'IIl ... h- -'lie' In ,,~ mattled! .... H:-{224.51 
""I)' IllIht gray_I"""" mat""'.t 1Ieaom •• 

,.,119Iall-b....... In "oIar n_. 

Tap "f l'ltMol Depaelto ..tImated at 3,'11', 

(38-<10') SIlty ."nd, medh.lm, to "00 ___ 11'1 .... 1, 

"'Ith 1iO<II;I0NdI ,reMol. Iolo<hlnte 
,.,11_11Ih-~" to dan< 

NO> dluc~n _0,,101e; ""llealed " Shelby 
."mpl" '",m 40' to <13,-. 

(<13-44.8') Sand'. IIno to wry' _,re_, ... lned. 
mod ..... )"III"I.h-l>...,." to d ...... 
,.,110 .. 101"-"",,"'11.. and' ' ....... 1., up tc .76' In, 
Ia"goot dlmon.lan., ""'"'''' to ",unded, 
"f quam ,,"d "h.rt. wei. 

SWMU 59 
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EnSafe/ Allen & Hoshall Monitoring Well 059G03UF 

GEOLOGIC DESCRIP110N 

(44.s-47.5') Sand, _ to vwy 
_ gndned, moderat. y.IIowIooh-~ to 
dartt y.IIowIIoh--.p, and grawI, up to 2.S' 
""-1: cIImMIeIon, oompoeed ..-tty of onguIar 
ohert, wet. 

(51.5-53.5') Sand, tine to vwy __ grained, 
and gI'CIYe/ (quartz and "'-t) .. up to .7~ In 
""-1: ~ )'eIIowIeh-9I'GY and wet. 

(53.5-58') Sond, fine to rMdhan~ with 
rano onrv-/. YeIIowIIoh- 9"'Y ooIor, mIoaooue, 
wet. 

TermInoted eoII boring ot 5e'. 

SWMU 59 
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G SERVICES, INC. 

Measurement of Hydraulic Conductivity 

Client: EnSafe/Allen & Hoshall 

Date of Report: 03/22/96 

Client's Project No.: 0106090000 

Project No.: E-3-157 

Sample 1.0.: 0059S03UF15 

Soil Description: Brown & Gray Clayey Silt 

Test Media: City of Me.phi. water 

wet Density (Lbs/ftl) 
Dry Density (Lbs/ftl) 
Moisture (% Dry wt) 
Porosity (n) 
Degree of Saturation (%) 
Specific Gravity (ASTM 0-854) 

Pre-Test 
139.4 
107.6 
29.5 

.36 

.99 
2.66 

peraeal)ilitl' 

Temperature Correction, ~ = 1.008 

K, = 6.0 X 10-7 em/sec 
Kz - 4.1 X 10-7 em/sec 
K.s .. 7.2 X 10-7 em/sec 
K, - 5.5 X 10-7 em/sec 

Post Test 
139.9 
107.7 

29.9 
.34 

1.0 

Coefficient of Permeability, Kzo .. 5.7 X 10-7 em/sec 

Tested in accordance with ASTM 0-5084-90. 

Lab No. P-96-017 Reviewed By: 
D. McCray 

6756 BUCKLES COVE MEMPHIS, TN 38133 901 -385-1 199 FAX 901 -386-66 1 4 
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G SERVICES, INC. 

Measurement of Hydraulic Conductivity 

Client: EnSafe/Allen & Hoshall 

Date of Report: 03/22/96 

Client's Project No.: 0106090000 

Sample I.D.: 059S03UF43 

Project No.: E-3-157 

Soil Description: Brown Sandy Gravel 

Test Media: City of Memphis Water 

wet Density (Lbs/ ftl) 
Dry Density (Lbs/ft3) 
Moisture (% Dry Wt) 
porosity (n) 
Degree of Saturation (%) 
specific Gravity (ASTM D-854) 

Pre-Test 
136.7 
115.7 
18.2 

.30 

.97 
2.65 

paraaability 

Temperature Correction, ~ ~ 1.043 

X, - 1.4 X 10-' em/sac 
~ - 2.7 X 10-' em/sac 
X, = 4.3 X 10-4 em/sec 
K4 ~ 1.5 X 10-4 em/sec 

Post Test 
148.7 
130.0 
14.4 

.22 
1.0 

Coefficient of Peraeability, ~ = 2.6 X 10-4 em/sec 

Tested in accordance with ASTM D-5084-90. 

Lab No. P-96-018 Revlewed By: 

i 

6756 BUCKLES COVE MEMPHIS, TN 381 33 901-385-1 199 FAX 901 -386-66 1 4 



u. S. STANDARO SI~+ OPE"'1- IN I+"ES U. S. STANDARD SIEVE NUMBERS HYDROMETER 
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TRI-ST A TIE TESTING , INC. 
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NAVY CLEAN 
ENSAFE/ALLEN,8. H08HAU. 
(901) 383-')11:5 
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SWMU65 

SOIL BORINGIMONITORING WELL LOGS 
AND 

GEOTECHNICAL LABORATORY RESULTS 



EnSafelAllen & Hoshall Monitoring Well OB5G05UA 

I 
'ii 

W ~ ~ I 
BJ ~ 8 d GEOLOGIC CESCRIPTION WELL DIAGRAM :rlfj 

~i ;:i i I-u.. -' ~ ~~ lID ID M ~ 2 w 

BG (0-20') Upper Alluvium (see descriptions a 
below), c .. 

CL 
III iii 

Clay, brownish-gray in color, hard and dry. u ., 
BG u ." 

> ., 
Q.. 'E 

100 Be 0 0 
'IF c: 

Silt. From 5' to 8', is very light brown in color .c III 

and moist. 
u D 

BG 
til 

ci -From S' to IS', slit IS yellowish-brown to N 
B6 yellowish-gray in COlor, with specks of organic 

t material and some orangish-colored stalnlng. 

B6 
c 

ML 
., 

Be ., '0 
i3 Ii 
'" '" u 0 

2 70 Be > Q. 
N 

Q.. -10 g 
] U 

'0 

1 B6 II) 

i 5 
At 18', color changes to greenish-gray/oOve c:i u 

> 
8G gray, Very moist to wet with some snail sheMs D present. 

Terminated soil boring at 20', 

3 
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40 

EnSafe/Allen & Hoshal/ Monitoring WeJl 065G06UA 

2 

3 

Ml 

Cl 

Ml 

GEOLOGIC rESCRIPTION 

(0-20') Upper Alluvium (see descriptions 
below). 

Silt. Light brown to yellowish-brown in color, 

Clay, Brownish-gray to nght brown In color, 
Hard, 

Silt. Yellowish-gray to yellowish-brown in color. 
Rare organics with iron-stained haloes around 
them from e' to 12', 

From 12' to 14', increase in orange-colored iron 
staining and mottling, Silt is yeHowish-brown to 
with some gray, and moist. 

No descrIPtion available: coUected Shelby tube 
samPle from 14' to lEI' in 65MW06DA. 

snt, yellowish-brown with some gray, with 
Ml orange-colored iron staining and mottUng, mOist 

to wet. 

Terminated soil boring at 20'. Note: No samples 
were collected for lithologic description. These 
descriptions were transferred from the log of 
adjacent monitoring wen 65MW06DA. 

'Ii 
f 
:$ 

~ 
WELL DIAGRAM 

01 
Jii ... 

iii III 
U W 
U '" > W 
Q.. ~ 
0 0 
"I" c: 
~ w 
U .0 
UJ 

E 
N 

t 
c w 
W "0 .... C 
U III 
." ... 
U co 
> N 
Q.. C. .... 

III 52 
:2 u 

"0 

1 
tI> C 

is w 
0 u 

> 

D 
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EnSafelAllen & Hoshall Monitoring Well 065G06DA 



EnSafe/Allen & Hoshall Monitoring Well 065G06DA 

~ 
:!0- S ". 

Ii ~ a: BJ f 0. 
~ 1 

...l 
.$ - w d GEOLOGIC rESCRIPTION wl!.L DIAGRAM t-

ii w ::t:!I1 I ~ I ...... u. c ~ ~i!!i <e(/) M s:: 

SG Sli Sand and gravel. 
GW 

7 125 BG Cockfield Formation: Brown stiff clay with 

CL 
fine-grained sand Interbeds. 

BG 

Terminated soil boring at 46', 

50 

60 

Page 2 of 2 



EnSafelAllen & Hoshall Monitoring Well 065G07UA 

! § ~ 

"' xlii 1 i d GEOLOGIC IESCRIPTION $. WELL DIAGRAM 
I-H: Ii! ...,j ~ ~= 0 ~ M E: w 

BG (0-20" Upper AUuvium (see descrIPtions 
below). 

01 

Fill material is present from 0' to 2'. Silt with '" BG 'is. 
some gravel, brown in color. Gl 

~ 
100 BG Clay, brown in color, hard and dry. 0 

7: 
&. IV 
(J .0 
en 

BS 0 -
~ 

BG 

t SRt, yellowish-gray to yellowish-brown in color, 

BS 
moist. 

Some mottling with dark yellowish-orange 
Ii 

BS stained material from 10' to 20', IV " ti Iii 
'" '" 

ML u 0 
2 70 BS > r: ll.. 0-

lD g 
:2 (J 

" 1 BS '" c 
0 III 

SOt exhibits a color change near 20' to olive d u 
> 

BG grayl greenish-gray, jj 
Terminated soil boring at 20', 

25 
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G SERVICES,INC. 

Measurement of Hydraulic Conductivity 

Client: EnSafe/A1len & Hoshall 

Date of Report: 03/01/96 

Client's Project No.: 010609000 

Project No.: E-3-157 

Sample 1.0.: 065S06DA16 

Soil Description: Gray & Brown Clayey silt 

Test Media: City of Memphis water 

wet Density eLbs/ft') 
Dry Density eLba/ft') 
Moisture e% Dry wt) 
Porosity en) 
Degree of saturation e') 
specific Gravity eASTM 0-854) 

Pre-Test 
124.8 

96.5 
29.3 

.43 
1.0 
2.70 

Penaeeility 

Temperature correction, ~ c 1.041 

~ - 4. 6 X 10-6 em/sec 
R2 - 4.0 X 10-6 em/sec 
K:s - 5.1 X 10-6 em/sec 
K, - 4.7 X 10-6 em/sec 

Post Test 
125.6 
97.6 
28.7 

.42 
1.0 

Coefficient of Peraeability, ~ - 4.8 X 10-6 em/sec 

Tested in accordance with ASTM 0-5084-90. 

Lab No. P-96-012 Reviewed By: 

6756 BUCKLES COVE MEMPHIS. TN 381 33 901 -3'85-1 1 99 FAX 901 -386-66 1 4 



U. S. STANDARD SIEVE OPENING IN INCHES HYOROMETER 
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GRADATION CURVES DIItI 03/0.1L96 

TRI-5TATE TESTING INC. 



G SERVICES,INC. 

Measurement of Hydraulic conductivity 

Client: EnSafe/A1len , Hoshall 

Date of Report: 03/01/96 

Client's Project No.: 0106090000 

sample 1.0.: 065S060A40 

Project No.: E-3-157 

Soil Description: Gray gravelly Sand with trace of silt 

Test Media: city of Memphis water 

wet Density eLbs/ft3) 
Dry Density eLbs/ft3) 
Moisture e% Dry wt) 
Porosity en) 
Deqree of Saturation' e%) 
specific Gravity eASTM 0-854) 

Pre-Test 
136.9 
127.8 

7.1 
.20 
.71 

2.57 

Penaeeility 

Temperature Correction, ~ - 1.000 

K, - 1.9 X 10-4 em/sec 
R2 - 2.0 X 10-4 em/sec 
K:s - 1.1 X 10-4 em/sec 
K4 - 1.8 X 10-4 em/sec 

Post Test 
137.4 
120.6 
13.9 

.24 
1.0 

Coefficient of Peraeabili ty, R20 - 1.8 X 10-4 em/sec 

Tested in accordance with ASTM 0-5084-90. 

Lab No. P-96-013 Reviewed By: 

6756 BUCKLES COVE MEMPHIS. TN 38133 901 -385-1 1 99 FAX 901 -386-66 1 4 



u. S. STANDARD ~+ ~ IN I+"ES U. S. STANDARD SIEVE NUMBERS HYDROMETER 
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GRAIN SIZE IN MIlUMETERS 

I COBBLES I GRAVEl I SAND I SILT OR ClAY I COMSt I flft[ COMSE I M£IIIUM I fIft£ 

0" 
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7 II'nIIect 
5 SO"I>R: 40 

Ara 

80riftII No. 

GRADATION CURVES DIlle 03/01/96 

TRI-STATE TESTING S INC. 



BACKGROUND WELLS 

SOIL BORINGIMONITORING WELL LOGS 



IDs 

Wi_.@) 
Environmental & Safety Designs, Inc •. 

Monitoring Well-86-02-~ 
OBG&02.LS 

15 BG 

2 50 B6 

3 81.5 BG 

GECl.OOIC CESCRIPTION 

Fill and roots. 

SRt. clayey. yellow brown to gray brown. moist, 
soft. 

ML S8t, clayey. yellow gray to olive gray. stmed 
yellow orange. l811inated with orange to brown 
thin striations. 

.. 15 BG j.W.1..4--~----------------I 
Log information taken form the boring for the 
lower fluvial well 86-2. 

.1 
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! § fa 
:I i d 

I:I:! ...I 

M ~ ~ 

15 BS 

2 50 BS 

ML 

3 87.5 Ba 

4 15 BS 

5 100' BS 

GP 

8 108 B6 

Monitoring Well ~02-UP 
o:f;6-G02-UF 

GEOLOOIC rEsauPTION 

FiR and roots. 

Sill. cMlyey. yellow brown to gray brown, moist. 
50ft 

Sit. CIByey. yellow gray to olIVe gray. stained 
yellow orange. I_nilled with orange to brown 
thin strMltlons. 

Sit. cMlyey. light olive gray to yelow gray with 
iron staining, trace gravel 

SUt. clayey. light olive gray, less iron staining. 

Sand, silty. trace clBY, sollie gravel. yeRow brown 
to gray brown. 

Sand. medium to coar.se with gravel. orange 
brown to yellow. 

Sand, fine. with trace gravel. grayish pink to 
grayish orange. some yelow orange 1II0ttling. 

., 
S 

~ 
WELL. OIAGRAM 

1 
IIJ 

i 
.J 
t 
I .. 

1 
Page I of 2 



~-- ® 
~. 

Environmental & Safety Designs, Inc. 
Monitoring Well -B8 02 UF 

OE&(;c?J2-UF 
Project NAS H:tq;Jis Locatiat ~on, TN Bac:Ic!;rotnd Site #2 

Project No.: MXJ94 
Stated at 0145 m 1-11-95 
Coo1JIeted at 0845 m 1-11-95 

~~'. ~ 
. <;Ie 
~~ ... ~ GP 
·<;7e 

5l.r1ace EIevatictI: feet msI· 

TOC EIev8tim: teet msI 

Grll.llCtftater EIeYation: feet msI 
Total Depth: 48.0 teet 

WeI Saeen: 38 to 48 feet 

GECl.OOIC CEsrnIPTION 

Same as above but dark yellowish orange. J\ 
- 7 

~~ ... ~ 
90 8G~~~' ~---~------------------------~---------~~ 

Log Information taken form the boring for the 
lower fluvial well 8G-2. 

50-

55-

80-

85-

70-

75-

80-

WELL DIAGRAM 

. :1-

.:.t I 
'it i . , .. _,. .. 

1 .. -
0 
N :- ....... 

': -'; 52 
.::~.~. ,.L ""'-'-'-'-' 
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~ ® ""'-ZIIFII Monitoring Well 86-04 . S-
Environmental & Safety Designs, Inc. 

~ 
§ 

.J ! I! a 
M Q. 

100 BS 

2 100 BS 

~ 
~ 

ML 

GEOLOOIC 1ESCRlPTI(».I 

Fill and debris. 

Silty clay. pale olve with reddiSh brown mottling. 
stiff. 

Clayey lOUt. yeiON gray to yellow brown. mottled 
with reddish brown. 

Clayey silt. yellow gray to yellow brown mottled 
yellowish orange. laIIIinated.low plastiCity. 

3 100 BG ~~--~--------------------------------~ 
Log information taken trOll the boring for the 
lower fluvial well bg-4. 

.. 
s 

~ 

: 
t; ... 

(.) 
> 
Q. 

:§ ... 
6 
c:i 

WELl.. DIAGRAM 

.1 
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~~ .... ® 
lIFE 

Envirohmental & Safety Designs, Inc. 
Monitoring Well B6--G4-tJF 

OI3G(;.Qj-/L{ F 

I 1 ~ Ea 
Ie 1:1-

100 BS 

2 100 B6 

3 100 B6 

4 100 86 

5 100 BS 

§ 

I 
fR 
d 
~ 

ML 

GEOLOGIC IESCRlPTION 

Fill and Clebrls. 

Silty clay. pale olive with reddish brown mottling. 
sllff. 

Clayey silt. yellow gray 10 yellow brown, mottled 
with reddish brown. 

Clayey slit. yellow gray to yellow brown mottled 
yelowish orange. lalllinated. low plasticity. 

Slit. mediUIII gray, massive. low plastldty, traces 
of iron inClusions. 

Silt. clayey, mediUIII gray stained yeDowish 
orange, ptastic. 

Slit. clayey, ye.ow gray to olive gray. 

GP Sand, sUty, with grave~ yellowish gray to 
~;L.f----i yelowish brown, mottled yelolol orange, moist to 

., 

.5 lELL DIAGRAM 

~ 
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G SERVICES,INC. 

Measurement of Hydraulic Conductivity 

Client: Ensafe/Allen , Hoshall 

Date of Report: 03/01/96 

Client's Project No.: 010609000 

Project No.: E-3-157 

Sample 1.0.: 065S06DA16 

Soil Description: Gray , Brown Clayey Silt 

Test Media: city of Memphis Water 

Wet Density (Lbs/ft3) 
Dry Density (Lbs/ft3) 
Moisture (% Dry wt) 
Porosity (n) 
Degree of Saturation (t) 
Specific Gravity (ASTM 0-854) 

Pre-Test 
124.8 

96.5 
29.3 

.43 
1.0 
2.70 

peraeabi1ity 

Temperature Correction, ~ c 1.041 

~ - 4. 6 X 10 -6 em/sec 
~ - 4.0 X 10-6 em/sec 
R3 - 5.1 X 10-6 em/sec 
K, - 4.7 X 10-6 em/sec 

Post Test 
125.6 
97.6 
28.7 

.42 
1.0 

Coefficient of peraeability, ~ - 4.8 X 10-6 em/sec 

Tested in accordance with ASTM 0-5084-90. 

Lab No. P-96-012 Reviewed By: 

6756 BUCKLES COVE MEMPHIS, TN 38 1 33 901 -385-1 1 99 FAX 901 -386-66 1 4 



U. S. STANDARD SIEVE OPENING IN INCHES 
6 4 3 2 If l' t f t 3 4 

U. S. STANDARD SIEVE NUMBERS 
6 aw ~~ M ~ ~ ~ ro ~~ 
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m \ 
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10 
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'Jil' I i , f ~,:, I i'i: i' 'I 'I " 11'1 I , I 'I - '-'I ., -, 

I I I I I I I I I +~ ~ +++-+--+-- !i: !i: 
~60 ~~ 

~ 
III: iii I I I 1111 ! I I I IH1-+++--i- -+---- -1111 I I I I 1111 I I I I 111\1 I I I I 

~~ 
III: 

~ ~I 1 1 ;--1 _LLJ -r-I-L-. 

I I II I I I I I -+-.+ + -1-"-

~ 
tJ 
III: 

~ 

ro 
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90 
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AnIII 
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TRI-5T ATE TESTING S , INC. 
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G SERVICES, INC. 

Measurement of Hydraulic Conductivity 

Client: EnSafe/A1len , Hoshall 

Date of Report: 03/01/96 

Client's Project No.: 0106090000 

Sample 1.0.: 065S06DA40 

Project No.: E-3-157 

Soil Description: Gray gravelly Sand with trace of silt 

Test Media: city of Memphis water 

Wet Density (Lbs/ft3) 
Dry Density (Lbs/ft3) 
Moisture (t Dry wt) 
Porosity (n) 
Degree of Saturation' (t) 
Specific Gravity (ASTM 0-854) 

Pre-Test 
136.9 
127.8 

7.1 
.20 
.71 

2.57 

Paraaability 

Temperature Correction, ~ - 1.000 

~ - 1.9 X 10-4 em/sec 
~ - 2.0 X 10-4 CJI/sec 
R3 - 1.1 X 10-4 em/sec 
K4 = 1.8 X 10-4 em/sec 

Post Test 
137.4 
120.6 
13.9 

.24 
1.0 

Coefficient of Peraeability, ~ - 1.8 X 10-4 em/sec 

Tested in accordance with ASTM 0-5084-90. 

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

6756 BUCKLES COVE MEMPHIS, TN 38133 901 -3'85-1 1 99 FAX 901 -386-66 1 4 
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BACKGROUND WELLS 

SOIL BORINGIMONITORING WELL LOGS 



IDs 
~~ ® IIFIE 

Environmental & Safety Designs, Inc •. 
Monitoring Well-B8 ..... 02 S­

OBG&0Z.LS 

~ 
8 ·1 
~ 
H i! 

75 BS 

2 50 B6 

3 87.5 BG 

.§ 

i 
fa 
d 
-' 

~ 

GEOLOGIC CEsauPTICN 

Fit and roots. 

Silt. clayey. yellow brown to gray brown. IIIOist. 
soft. 

ML Silt. clayey. yellow gray to olive gray. stained 
yellow orange,lMinated with orange to brown 
thin striations. 

4 75 BG~~--+-----------------------------~ 
Log information taken form the bortng for the 
lower fluvial wei 86-2. 

I 
~ 

iii • .. 

Page I of I 



75 BS 

2 50 BS 

Ml 

3 87.5 BS 

4 75 as 

5 100' as 

GP 

e 108 BG 

Monitoring Well ~02· UP .. 
oj3&G0Ll1F 

GEOLOGIC 1ESCRIPTI0N 

FiR and roots. 

Silt. clayey, yelow brown to gray brown. lIoist, 
soft. 

SRI. ctayey, yellow gray to olive gray, stained 
yelloW orange. larinated with orange to brown 
thin striations. 

Sit. clayey,lIght olive gray to yellow gray with 
Iron staining. trace gravel 

SUt. Clayey. light olive gray. less iron staining. 

Sand. sitty, trace clay, solie gravel, yellow brown 
to gray brown. 

Sand. IIlediuIII to coar.se with gravel. orange 
brown to yellow. 

Sand, fine. with trace gravel, grayish pink to 
grayish orange. SOllie yeUow orange IIOttlng. 

WEll. OIAGRAM 

1 

1& 

== IJ 

J 
t 
1 .. 

Page I of 2 



G SERVICES,INC. 

Measurement of Hydraulic Conductivity 

Client: EnSafe/A1len , Hoshall 

Date of Report: 03/01/96 

Client's Project No.: 010609000 

Project No.: E-3-157 

Sample 1.0.: 065S06DA16 

Soil Description: Gray , Brown Clayey Silt 

Test Media: City of Memphis Water 

Wet Density (Lbs/ft3) 
Dry Density (Lbs/ft3) 
Moisture (t Dry wt) 
Porosity (n) 
Deqree of Saturation (t) 
Specific Gravity (ASTM 0-854) 

Pre-Test 
124.8 

96.5 
29.3 

.43 
1.0 
2.70 

pera.abi1ity 

Temperature Correction, ~ c 1.041 

~ - 4.6 X 10-6 em/sec 
~ - 4.0 X 10-6 em/sec 
R3 - 5.1 X 10-6 em/sec 
K4 c 4.7 X 10-6 em/sec 

Post Test 
125.6 
97.6 
28.7 

.42 
1.0 

Coefficient of Peraeability, ~ - 4.8 X 10-6 em/sec 

Tested in accordance with ASTM 0-5084-90. 

Lab No. P-96-012 Reviewed By: 

6756 BUCKLES COVE MEMPHIS, TN 38 1 33 901-385-1 199 FAX 901 -386-661 4 
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G SERVICES, INC. 

Measurement of Hydraulic Conductivity 

Client: EnSafe/A1len , Hoshall 

Date of Report: 03/01/96 

Client's Project No.: 0106090000 

Sample 1.0.: 065S06DA40 

Project No.: E-3-157 

Soil Description: Gray gravelly Sand with trace of silt 

Test Media: City of Memphis water 

wet Density (Lbs/ft3) 
Dry Density (Lbs/ft3) 
Moisture (% Dry wt) 
Porosity (n) 
Deqrae of Saturation' (%) 
Specific Gravity (ASTM 0-854) 

Pre-Test 
136.9 
127.8 

7.1 
.20 
.71 

2.57 

Peraeal:»ility 

Temperature Correction, ~ = 1.000 

K, -= 1.9 X 10-4 em/sec 
~ - 2.0 X 10-4 em/sec 
~ - 1.1 X 10-4 em/sec 
K4 :lIZ 1.8 X 10-4 em/sec 

Post Test 
137.4 
120.6 
13.9 

.24 
1.0 

Coefficient of Peraeability, ~ - 1.8 X 10-4 em/sec 

Tested in accordance with ASTM 0-5084-90. 

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

6756 BUCKLES COVE MEMPHIS, TN 381 33 901 -385-1 1 99 FAX 90 I -386-66 1 4 
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BACKGROUND WELLS 

SOIL BORINGIMONITORING WELL WGS 



Dr • .,.. ® 
Environmental & Safety Designs, Inc .. 

IDs 

Monitoring WeJl-Be-02-~ 
O.BG&0ZLS 

GEOlOOIC [ESCRIP I Ia-J HELL DIAGRAM 

75 B6 

2 50 B6 

3 B7.5 B6 

FII and roots. 

Silt, clayey, yellow brown to gray brown. IIIOist. 
soft. 

ML Silt, cJayey, yelow gray to olive gray, stained 
yelow orange, lallinated with orange to brown 
thin striations. 

... 75 BG J-LI-I-u;--f--------------~ 
Log information taken form the boring for the 
Iowet fluYial tIeIl B6-2. 

.1 

Page' of' 



75 BS 

2 50 BS 

Ml 

3 87.5 BS 

4 75 BG 

GP 

6 108 BG 

Monitoring Well 8&--'02-UP 
o::BG-G02-UF 

GEOlCGIC CESOUP1'l(,)l\l 

Fitl and roots. 

sut. clayey, yellow brown to gray brown, lIOist, 
soft. 

Silt, clayey, yeDow gray to oliVe gray, stained 
yetow orange, lalliinated with orange to brown 
thin striations. 

SIt, clayey. light olive gray to yeDow gray with 
iron staining, trace gravet 

SUt, clayey, light olive gray, less iron staining. 

Sand, sHty, trace day, SOlie gravel. yellow brown 
to gray brown. 

Sand. lIediwD to coar.se with gravel, orange 
brown to yellow. 

Sand. fine, with trace graveL grayish pink to 
grayish orange, SOlie yellow orange mottling. 

WELL. OIAGRAM 

1 

'ii 
I 

J 
t 

Page' of 2 



u.-tv. ® 
Environmental & Safety Designs, Inc. 

Monitoring Well.8S 02 UF 
OE&;;e>2-UF 

Sta1:ed at 0745 m 1-17-95 
CotPeted at 0845 ml-l1-95 

50~ 

55-

-
60-

65-

70-

75-

80-

lOC! EJevatiat feet msI 

WEI Screen: 36 to 4IJ feet 

GEOI..CGIC rESOUPTICN 

Same 8S above but dark yellowish orange. 

log informatiOn taken form the boring for the 
lower fluvial wei 86-2. 

W8..L DIAGRAM 

,-
"~t .;. J 
"!~.:" i 
"::=";" .. 

1 
0 

.- N - .... 
';- "" 52 - , 
:",:;: ,-.l ""'"""-'-' 

Page 2 of 2 



f\ 

Monitoring Well 88-04 S-

100 BG 

2 100 BS 

GEOlCGIC CESCRlPTlON 

AI and debris. 

Silty clay. pale olive with reddish brown molting. 
stiff. 

Ml Clayey silt. yellow gray to yelow brown, mottled 
with rec:Jdlsh brown. 

Clayey silt. yellow grey to yeiow brown mottled 
yellowish orange. laminated, low plasticity. 

3 100 BG~~---4------------------------~---------------~ 
Log infomation taken frOOI the boring for the 
lower fluvial wei bg-4. 

Ii 
4P 
U ... 
u 
:> 
a.. 
...: 
.2 ... 
q 
CI 

WELL DIAGRAM 

1. 1 

Page 1 of 1 



Dv-~ ® &FE Monitoring Well B6-G4-YF 
Environmental & Safety Designs, Inc. 

I ! 
Ii! i! M 

tOO BS 

2 100 BS 

3 100 BS 

.. 100 BS 

5 tOO BS 

§ 

I ~ 
~ 

Ml 

GEOLOGIC IESCRlPTlON 

Fill and debris. 

Silly clay, pale olive with reddish brown mottling. 
stiff. 

Clayey Silt. yellow gray to yellow brown, mottled 
with reddiSh brown. 

Oayey silL yellow gray to yellow brown mottled 
yelowlsh orange, laminated. low plasticity. 

SilL lIediUll gray. lllassive.low plasticity. traces 
of iron inclusions. 

SIlt, clayey. mediUll gray stalned yellowish 
orange. plastic. 

SilL clayey, yelow gray to oliVe gray. 

GP Sand, silty. with gravel. yellowish gray to 
~::z..j..--I yelowish brown, mottled yelow orange. lIoist to 

(ji-/-U F 

.. 
s WEU. DIAGRAM 

~ 

Page 1 of 2 



8 108 BG 

1 100 BS 

8 90 BS 

GP 

Gravel. sandy, fine to very eoarse sand. traces 
of sill wet. yellow gray. 

Log Information taken frOIl the boring for the 
lower fluvlallolel bg-4. 

'0 

0 i 
> ... 
Q. <:) ... N 

..2 -... 52 
<:) 

1 d 

-L 

Page 2 of 2 



Dri_. ® 
Environmental & Safety Designs, Inc. 

Monitoring Well B6 02--tF 
OeL;-G02.LP 

7S SG 

2 50 SG 

ML 

:3 87.5 SG 

4 75 SG 

5 100 BG 

GP 

8 108 SG 

• GEOlOGIC IESCRIPTION 

FIll and roots, 

Sift. clayey, yellow brown to gray brown. moist, 
soft. 

Silt. clayey, yelow gray to oiYe gray, stained 
yellow orange, laminated with orange to brown 
thln striations, 

Silt, clayey. light olive gray to yellow gray with 
/ron staining. trace graveL 

Sift. clayey. light olve gray, less iron staining. 

Sand, silty, trace clay. SOftie graYei. yellow brown 
to gray brown. 

Sand, IIIedhJm to coarse with gravel, orange 
brown to yellow. 

Sand, fine, with trace graYei. grayWt Pink to 
grayish orange, some yellow orange mottling. 

WElL DIAGRAM 

Page' of 3 



~ ® .,.. Monitoring Well BG-02-LF 
Environmental & Safety Designs. Inc. 

7 gO 

8 tOO 

GEQ..OGIC lESCRIP I ION 

Same as above but dark yellowish orange. 

Sand, gravelly, slty. dark yellowish orange. wet. 

Sand. very fine to fllle, silty, traces of day, 
yellowish gray to grayiSh orange. 

Sand. fine, davey and slIty, 1I0derate gray to 
SC brownish gray, laIIinaled, soft to sUff. 

ZLF 

WELl DIAGRAM 

i 
i u ... 

1:l .. 
u 0 

t ~ 
S! 

i 
0 
0 

1. 

Page 2 of 3 



ATTACHMENT 5 

ASSEMBLY E SPECIFIC CAPACITY TEST RESULTS 
AND DATA INPUT FILES 



Specific Capacity Test 
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Specific Capacity Test 
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TGUESS -- Version 1.2 
******************************************************************* 
AQUIFER PROPERTIES AS DETERMINED BY ANALYSIS OF SPECIFIC CAPACITIES 
******************************************************************* 
WELL NUMBER ........ = 2 GO 3 IA Ii 

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

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

WELL NUMBER ........ = 2 G 0'3 DJ! 

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

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 ...................... = 

2 
16.32 
20.14 
.22 
.094 
12 
10 
.000696 
1 

2.460733E-02 
4.77337E-05 
3.977808E-06 
3 

2 
14.25 
17.86 
.55 
.75 
19 
10 
.0000228 
1 

.2077564 
8.833193E-04 
4.649049E-05 
3 



WELL NUMBER ........ = 2 GO 'f t.JA 

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

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

WELL NUMBER ........ = 2 60'1 DA 

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

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

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 ........ = 9G() [DA 

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

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 ...................... = 

WELL NUMBER ........ = 9 <;o;30A 

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

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

2 
22.58 
24.13 
.5 
1.58 
17 
10 
.00002 
1 

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 OQ 7 L..F 

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

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 ...................... = 

WELL NUMBER ........ = 59603 UF 

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

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 ...................... = 

2 
9.95 
11.63 
.49 
.081 
12 
10 
.0000144 
1 

4.821428E-02 
1.428461E-04 
1.190384E-05 
3 

2 
16.27 
17.45 
.35 
3.9 
33 
10 
.00004 
1 

3.305295 
2.299535E-02 
6.968288E-04 
4 



WELL NUMBER ....... 0. = 65 60 (, PII 
INPUT DATA (English units) : 
. WELL DIAMETER (IN OR M) ................... = 

STATIC WATER LEVEL (FT OR M) .............. = 
DEPTH TO WATER DURING TEST (FT OR M) ...... = 
DURATION OF THE TEST (HRS) ................ = 
PUMPING RATE (GPM OR CUB.M/S) ............. = 
THICKNESS OF AQUIFER (FT OR M) ............ = 
OPEN INTERVAL (SCREEN LENGTH; FT OR M) .... = 
STORAGE COEFFICIENT ....................... = 
WELL LOSS COEFFICIENT ..................... = 

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

2 
12.58 
13.44 
.47 
.24 
13 
10 
.0000156 
1 

.27907 
9.494165E-04 
7.303204E-05 
3 
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MEMORANDUM 

TO: Rob Williamson 

FROM: 

NSA Memphis Public Works Environmental Division 

Mark Taylor 
SOUTHNAVFACENGCOM 

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 (lDW) 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-77S. Each time the tank reached its capacity, a 
sample was collected by EI 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 & Arnold 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, SS-gallon drums, and were properly labeled and staged in the 
NSA Memphis IDW storage area (Facility N-l66S), where they presently remain. 
During a recent inspection of the IDW containers, ElA&H found that all labels 
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placed 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 

ill Risk-Based Concentration (RBC) and pertinent ignitability data, is presented in Table 1: 



Compound 

Trichloroethylene 

Methylene Chloride 

Tetrachloroethene 

·4-methyl.;2-pentanone 

(M1BK) 

Acetone 

2-butanone (MEK) 

Notes: 

Table 1 
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NSA Memphis RFl; Assembly E mw Characterization 

F-Listed wastes 

BuardouI 

WIllteC'Ade 

>U delillecUn40 

.CFIl261 

FOOl 

F002 

FOOl 

F003 

F003 

FOOS 

Maximum 

Detected 

CoDceatntian 

~ 

19.0 

51) 

23.0 

170 

48000 

.:3600 

l'esJdegtfa_ .l'Iuhpoiat 

'RBC • (lpitabllity) 

.. ~ ~CJ·JI') 

58,000 N/A 

85.000 N/A 

12,000 N/A 

;NlA :17~C/64°F 

7,800,000 O·C/O°F 

47.,000,000 .;;s~75·C/16·F 

SeIectioD CrUeria u 

4efiaed in 40 cm 
261 

Toxicity 

. Toxicity 

Toxicity 

19nitability 

Ignitability 

Ignitability , 

Toxicity 

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 FOOl and FOO2 wastes (trichloroethylene, methylene chloride, 

and tetrachloroethene) were listed due to their toxicity. and the FOOS waste (MEK) was listed due 

to its toxicity and ignitability. Also, according to 40 CFR 261.30, the FOO3 (MIBK and Acetone) 



IDW Characterization Memo 
Assembly E RFI Investigation 

NSAMemphis 
October 14. J 996 

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/FOOl, soil/Foo2, and 

soilIFoo5 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 liW 

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 IDEC'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 ofTPH-GROand 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 mglkg of TPH, the material 

would not meet the IDEC 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:IWPIMEMPHlS.RFIIIDWlEJDW.LTR 
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Memorandum 

Date: 

To: 

From: 

Re: 

January 24, 1997 

NSA Memphis, BRAC Cleanup Team 

Robert Smith, EI A&tfji) 
Assembly E IDW Drum Screening Kesults 

EI A&H has recently completed the drum screening activities assodatoo 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 (ElA&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 (ElA&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 ionizatiQn 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 perfonned 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 mayor 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 conftrmed by 
collecting samples of the material contained in the 6 drums exhibiting elevated headspace 
readings. If the BeT 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 IDEe defmition of a petroleum contaminated soil (presently 100 ppm TPH), that drum 
will be segregated for disposal under the IDEC Special Waste Policy. The remaining soil may 
be spread onsite, at a location agreed upon by the NSA Memphis Public Works Office and the 
BeT. 



Naval Support Activity Memphis RCRA Facility Investigation 
Assembly E Investigation Derived Waste Drum Ol'lanic Vapor Screening Log (ppm) 

Drum Headspace Baggie 

1 73 2 

2 ~ 1~ 

3 0 0 

4 0 0 

5 0 0 

6 0 0 

7 0 0 

8 27 0 

9 0 0 

10 10 0 

11 4 3100 

12 0 0 

13 0 0 

14 0 < I 

15 0 0 

16 7700 0 

17 0 0 

18 0 0 

19 0 0 

20 0 0 

21 0 0 

22 0 0 

23 0 0 

24 0 0 

2S 0 0 

26 0 0 

27 0 0 

28 0 0 

29 0 0 

30 0 0 

31 0 0 

32 13 7 

33 20 45 

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 0 < 1 
38 0 3 
39 5 < I 

40 < 1 0 
41 < 1 0 
42 < 1 0 
43 < 1 0 
44 < 1 0 
45 0 0 
46 0 0 
47 0 < 1 
48 0 0 
49 0 0 
50 0 0 
51 0 0 
52 0 0 
53 0 0 
54 0 0 
55 0 0 
56 0 0 
57 0 0 
58 0 0 
59 0 0 
60 0 0 
61 0 0 
62 0 0 
63 0 4257 
64 0 0 
65 0 0 
66 0 0 
67 0 0 
68 0 0 
69 4651 217 
70 2 0 
71 0 0 
72 0 0 
73 0 0 



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 0 730 
76 0 0 

77 0 0 

78 0 0 

79 0 0 

80 0 0 

81 0 0 

82 0 0 

83 0 0 

84 110 105 

85 0 0 

86 0 0 

87 0 0 

88 0 0 

89 0 0 

90 0 0 

91 0 0 

92 0 0 

93 0 0 

94 0 0 

95 0 0 

96 0 0 

97 222 0 

98 8 0 

99 0 0 
100 0 0 

101 0 0 
102 0 238 
103 0 0 
104 

lOS 
106 0 0 
107 0 0 
108 0 0 
109 0 0 
110 



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

Drum Headspace Baggie 

111 

112 0 0 

113 

114 5 0 

115 0 0 

116 

117 0 0 

118 0 0 
119 

120 0 0 
121 0 0 

122 20 0 

123 

124 0 0 
125 0 0 
126 0 0 
127 0 0 
128 0 0 
129 57 14 
130 29 0 
131 0 0 
132 0 0 
133 0 0 
134 0 0 
135 0 0 
136 121 0 
137 0 0 
138 0 0 
139 0 0 
140 0 0 
141 0 0 
142 

143 0 0 
144 0 0 
145 0 0 
146 224 0 
147 0 0 



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

Drum Headspace Baggie 

1~ 0 0 

149 0 0 

150 0 0 

151 0 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. 

N:IWP51IRPSMITHIMEMPHlS.RFIUDWIE_SCR.MEM 
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Assembly E lOW Drum Screening Results 
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TECHNICAL :MEMORANDUM 
SURFACE SOIL (0 TO 1 FOOT) BACKGROUND DIELDRIN CONCENTRATIONS 

AT NSA :MEMPIDS 



TO: 

FROM: 

DATE: 

RE: 

TECHNICAL MEMORANDUM 

Mark Taylor/David Porter, SOUTHDIV 
Tonya Barker/Rob Williamson, NSA Memphis 
Jack Carmichael, USGS 
Brian Donaldson, EPA 
Jim Morrison, TDEC 
Brenda Duggar, MSCHD 
E/ A&H Project Team 

Brian Mulhearn, EnSafe/ Allen & Hoshall 

June 3, 1997 

Surface Soil (0 to 1 foot) Background Dieldrin Concentrations at 
NSAMemphis 

During the July 24, 1996 BRAC Cleanup Team (BCT) meeting, the BCT decided that the 

June 2, 1995 Soil Dieldrin Technical Memorandum should be re-submitted and finalized to clarify 

how the anthropogenic background reference concentration (RC) will be used that should be 

considered when making risk management decisions involving dieldrin. This memo addresses 

USEPA and TDEC's comments on dieldrin memos submitted in the past. Two-times the 

arithmetic mean soil dieldrin concentrations, resulting in an RC of 0.262 mg/kg for dieldrin, will 

not be used to eliminate dieldrin as a chemical of potential concern in baseline risk assessments. 

Dieldrin will be retained as a chemical of potential concern in human health risk assessments 

unless it is eliminated based on comparisons to USEPA's risk-based screening concentrations. 

However, the maximum dieldrin concentration reported at a site will be compared to the RC, and 

exceedances will be discussed as appropriate. The dieldrin RC was determined as discussed in the 

June 2 memo, which is the source of the text below. 

Chlorinated pesticides (specifically dieldrin) were used extensively in the 1950s and 1960s during 

a U.S. Department of Agriculture white fringed beetle quarantine. NSA Memphis has record that 

the agents were applied aerially for their intended purpose over the majority of the facility. 

During the RCRA Facility Investigation, dieldrin and other chlorinated pesticides were detected 

in most surface soil and some subsurface soil samples collected at both SWMUs and background 

locations. Due to the ubiquitous presence of dieldrin in site soil, the following assessment was 



Surface Soil (0 to 1 foot) Background Dieldrin Concentrations at NSA Memphis 
Revised Soil Dieldrin Technical Memorandum 

June 3,1997 

performed to support risk management decisions to be made by the BeT. Figure 1 shows reported 

surface soil dieldrin concentrations at the original NSA Memphis background locations. 

Table 1 shows concentrations ranged from below quantitation limits to 0.311 mg/kg with a mean 

of 0.131 mg/kg at background locations. Standard risk assessment methods were used to evaluate 

the significance of the reported concentrations. Default assumptions for residential and 

occupational exposure scenarios were used to project dieldrin-related carcinogenic risk 

through incidental ingestion and dermal contact soil pathways, which were detailed in the 

November 15, 1996 Technical Memorandum, General Human Health Risk Assessment (HHRA) 

Approach jor NSA Memphis. For each exposure scenario, risk was estimated using the maximum 

and mean SWMU-specific dieldrin concentrations. The results of this process are provided in 

Table 2, including concentrations at SWMUs ranging from below quantitation limits to 

0.609 mg/kg (average of the duplicate results at SWMU 5, boring 4). 

As shown in Table 2, SWMU 5 had the highest projected soil pathway risk associated with 

dieldrin at maximum concentrations (2.2E-5). The SWMU 5 risk estimate was approximately 

twice that of the corresponding background. When mean concentrations were used as the exposure 

point concentration, SWMU 8 dieldrin risk was found to be the highest although it did not differ 

appreciably from background. USEPA's generally acceptable range for carcinogenic risk is lE-6 

to lE-4. In no instance (onsite or background) did dieldrin risk projections exceed lE-4. This 

finding indicates that dieldrin concentrations reported at each SWMU do not necessitate remedial 

action in the absence of other significant carcinogenic risk contributors. 

Soil dieldrin is not expected to pose a substantial threat to shallow groundwater at any SWMU or 

background location. This conclusion is based on the strong soil binding properties of the 

compound as well as empirical data for subsurface soil that show significant vertical migration has 

not occurred. 

2 
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Table 1 
Summary of Dieldrin Concentrations 

Reported at NSA Memphis 
Background Locati0D5 

Location 

·lBGsoooIOl >D . 

OBGS02LSOl 0.082 D 

OlJGS03liSOl . ··O~~ ·U 

OBGS04LSOI 0.311 D 
'.', , ......... '.;.: ..... '.; .. ',>: ..... . ....... '. -.;:«::;":<:;: .. ':·::·::::x.;::- ... <:·:·· 

:i~t(·. >::i,i:b_>:·:··:··· 

Notes: 
D ., sample diluted by Laboratory 
U IE analyte not detected 
The arithmetic mean dieldrin concentration (i.e .• 0.131 mg/kg) was calculated asswning 
one-half of the detection limit was present in sample OBGS03LSO I. 

Table 1 
NSA Memphis Dieldrin Risk Estimates 

Mean 
Dieldrin 
(1OIIkg) 

Residential 
Risk·Based 

MaL 

Residential 
Risk·Based 

Mean 

Occupational 
Risk·Based 

MaL 

Occupational 
Risk.Based 

Mean 

swMti·i> ···<:6··[(pf~;· ·<?iNA.·;j~hia.6 ·······:::~,·...:::~a~···::·· ... ···.i~}[/· ' .. 
" -,:.;: ... :.;: .. -'-.''; 

SWMU 3 0.023 0.0072 S.43E-7 2. 64E-7 1.34E-7 4. 19E-S 

SWMU7 

SWMU8 

SWMU60 

Note: 

0.055 

0.069 

0.0095 

0:144 

0.0155 

3.4SE-7 3.20E-7 S.S2E-S 

2.53E-6 5.6SE-7 4.OlE-7 9.01E-S 
-,' ....... '. :":' .. :".<:::"'< .. 

IH4&S:i ... :<~4~S0B;6: .......•.••• · ... :.:1~8l&6. .:.... . . . ····,~~7 •.... 

The calculations above are based on a slope factor of 16 kg~y/mg. 

A historical use discussion is also helpful to provide a frame of reference for evaluating reported 

soil dieldrin (and other chlorinated pesticide) concentrations. Information provided by 

NSA Memphis states that chlorinated pesticides (primarily chlordane) were previously used until 
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the late 1980's for tennite control around buildings. Although chlordane was used as a single 

active ingredient application, mixtures including dieldrin, aldrin, and heptachlor were also 

common in the pest control trade. Standard application rates resulted in soil concentrations of 

500 to 1,000 mg/kg total chlorinated pesticides. For comparison, a 10: 1 chlordane:dieldrin 

mixture used for general subterranean tennite control would have resulted in residual soil dieldrin 

concentrations of 50 to 100 mg/kg. These residual application concentrations are 50 to 100 times 

higher than the maximum soil dieldrin concentration reported in NSA Memphis surface soil. 

This memo is intended to provide an RC for dieldrin and a risk-based framework for decision 

making regarding how the dieldrin issue is resolved. Although standard risk assessment 

techniques will be applied, final resolution of this issue will require a consensus risk management 

decision. Of paramount importance is the determination of what level of risk is acceptable in light 

of the extent of dieldrin. EnSafe/ Allen & Hoshall as the contractor can only provide the facts and 

suggestions for a viable risk management strategy. The following paragraph outlines suggestions 

based on currently available information and the preceding risk evaluation. 

Dieldrin was used at NSA Memphis as intended, which has been documented and has resulted in 

dieldrin's widespread extent. Consequently, institutional controls are considered to be the most 

appropriate means of dealing with the dieldrin issue from a human health perspective. These 

controls may include (but are not limited to) public/worker awareness, access restrictions and 

maintenance of adequate vegetative cover to minimize contact. The focus of future investigative 

efforts should center around prevention of further migration (Le., surface runoff), and evaluation 

of sensitive ecological receptor points (Le., terrestrial habitats, drainage systems, streams, and 

lakes.) These areas should be emphasized as little control can be exercised over the anirnaJs who 

use them. 
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