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

Assembly E DPT Investigation 
NSA Memphis - Millington, TI!IIDes5ee 

Horizontal Hydraulic Conductivity 
(em/sec) 

SWMU 9 Deeper Alluvium DPT Points 
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PIEZOCONE SOUNDING 
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PUSH INTEIIIFTED TO AlII ROO 
• PH PRESSIJE DECAY DATA MAY BE AVAIl.ABl.E 

1 

FILE t..... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

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



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

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

FILE NAME .......•. 02-P13 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION 
FEET TYPE (KG/CII2) (KG/CII2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS (lJ (DEGREES) 
(KG/CII2) , * H 

1 SILTY FINE SAND 196.6 2.62 49 49 .03 >90% >48 
2 DENSE OR CEMENTED S. 541. 7 4.69 90 90 .067 >90% >48 
3 SILTY FINE SAND 222.6 3.58 55 55 .098 >90% >48 
4 SILTY TO CLAYEY F.S. 117 2.3 39 39 .128 >90% >48 
5 SILTY TO CLAYEY F.S. 112.8 2 37 37 .159 80%-90% >48 
6 SILTY TO CLAYEY F.S. 148.4 2.76 49 49 .19 >90% >48 
7 SILTY FINE SAND 183.1 2.46 45 45 .221 >90% >48 
8 SILTY FINE SAND 123.8 1.92 30 30 .251 80%-90% 46-48 
9 SILTY FINE SAND 89.4 1.24 22 22 .282 70%-80% 44-46 
10 SILTY TO CLAYEY F.S. 64.5 1.03 21 21 .313 60%-70% 44-46 
~ILI! 10 CLAIi! I.S. 91.5 1.55 30 30 .344 70%-80% 44-46 

ILTY TO CLAYEY F.S. 73.9 1.38 24 24 .375 70%-80% 42-44 
CLAYEY FINE SAND 34.7 .85 13 13 .405 40%-50% 40-42 

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

• 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) STRENGTH 

(KG/CII2) 
Ht HH 

432 
1191 
489 
257 
248 
326 
402 
272 
196 
141 
201 
162 
76 
203 
138 
70 
45 
49 
68 
70 
37 
28 
40 
50 
62 
118 
262 
89 
171 
298 

SENSITIVITY COMPo OCR 



.2-PI3 CONTINUED ENSAFE 

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

31 FINE SAND 121.4 .85 24 24 .966 60%-70% 40-42 267 
32 FINE SAND 245.6 3.17 49 49 1 >90% 44-46 540 
33 FINE SAND 237 2.66 47 47 1.033 >90% 44-46 521 
34 FINE SAND 238.7 2.26 47 47 1.066 >90% 44-46 525 
35 FINE SAND 182.6 .71 36 36 1.099 70%-80% 42-44 401 
36 SILTY FINE SAND 64.1 .33 16 16 1.13 40%-50% 38-40 141 
37 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 
ttt 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 

UNDRAINED SENSITIVITY COMPo 
SHEAR ST 

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 
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Fl~E •••••• ENSAFE 
MEMPHIS NSA 
MI~~IN&TON TENNESSEE 

SOUNDIN& , •••• 02-P20 
TEST DATE ii-OS-iSS8 i4:40:87 



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

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

FILE NAME •••.•.••. 02-P20 

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

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

# * H 

1 SILTY FINE SAND 179.6 2.76 44 44 .03 >90% >48 
2 SILTY FINE SAND 272 4.23 68 68 .061 >90% >48 
3 SILTY FINE SAND 219.9 4.35 54 54 .092 >90% >48 
4 SILTY TO CLAYEY F.S. 70 1.28 23 23 .123 70%-80% >48 
5 SILTY CLAY TO CLAY 28.9 1.28 19 19 .15 
6 CLAY 22.7 1. 76 22 22 .175 
7 SILTY CLAY TO CLAY 38.3 1.67 25 25 .202 
8 CLAYEY FINE SAND 55.1 1.52 22 22 .233 60%-70% 44-46 
9 SILTY TO CLAYEY F.S. 64.3 1.12 21 21 .264 70%-80% 44-46 

41!11!IL!Y !O CLlYEY 1.5. 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 
13 SILTY FINE SAND 51 .44 12 12 .387 60%-70% 42-44 
14 SILTY FINE SAND 56.1 .37 14 14 .418 60%-70% 42-44 
15 SILTY FINE SAND 70.8 .58 17 17 .448 60%-70% 42-44 
16 SILTY FINE SAND 95.3 .72 23 23 .479 70%-80% 42-44 
17 SILTY FINE SAND 62 .26 15 15 .51 50%-60% 40-42 
18 SILTY FINE SAND 52.5 .04 13 13 .541 50%-60% 40-42 
19 SILTY FINE SAND 40.6 .05 10 10 .571 40%-50% 38-40 
20 SILTY FINE SAND 54 .04 13 13 .602 50%-60% 40-42 
21 SILTY FINE SAND 56.8 .18 14 14 .633 50%-60% 40-42 
22 FINE SAND 101 .41 20 20 .666 60%-70% 42-44 
23 FINE SAND 111.2 .45 22 22 .699 70%-80% 42-44 
24 FINE SAND 138.1 .57 27 27 .733 70%-80% 42-44 
25 DENSE OR CEMENTED S. 220.6 .89 36 36 .769 >90% 44-46 
26 FINE SAND 170.9 .42 34 34 .802 80%-90% 44-46 
27 SILTY FINE SAND 74.3 .26 18 18 .833 50%-60% 40-42 
28 FINE SAND 123.4 .24 24 24 .866 70%-80% 42-44 
29 FINE SAND 85.2 .08 17 17 .9 50%-60% 40-42 
30 FINE SAND 104 .33 20 20 .933 60%-70% 40-42 

• 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) STRENGTH 

(KG/CH2) 
*H HH 

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 
187 
228 

SENSITIVITY COMPo OCR 

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



e2-P20 CONTINUED ENSAFE 

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

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

• N':POINT STRESSt(.2t.04tFRICTION RA'l'IO} 
t NORMALLY CONSOLIDATED SANDS 
tt FOR OVERCONSOLIDATED SAIDS,SLIGHTLY REDUCE ABOVE FRIC'l'ION ANGLES 
ttt FOR OVERCONSOLIDA'l'ED SANDS, YOUXG'S MODULUS HAY BE AS HUCH AS 3 TO 6 TIHES HIGHER 
tt.. NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AX NK OF 17 IS SUGGESTED 

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAKPANELLA IN THE HANDBOOK 
'GUIDELINES FOR USE AND IXTERPERTATIOX OF THE ELECTROXIC COXE PEXETRATION 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 EIPERIEXCE GROWS • 

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

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



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

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

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

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

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

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

LAY 10.9 .58 10 10 .326 
CLAY 15.1 .7 15 15 .351 

14 CLAY 13.1 .61 13 13 .376 
15 SANDY CLAY 20.7 .53 10 10 .403 
16 SANDY CLAY 18.9 .41 9 9 .431 
17 SANDY CLAY 20.7 .66 10 10 .458 
18 SANDY CLAY 24.1 .7 12 12 .485 
19 SANDY CLAY 27.5 .8 13 13 .513 
20 SILTY CLAY TO CLAY 20.2 .76 13 13 .54 
21 SILTY CLAY TO CLAY 17.2 .7 11 11 .567 
22 SANDY CLAY 18.1 .5 9 9 .595 
23 CLAYEY FINE SAND 29.7 .6 11 11 .626 <40% 36-38 
24 SANDY CLAY 17 .45 8 8 .653 
25 SILTY TO CLAYEY F.S. 101.3 2.4 33 33 .684 60%-70% 42-44 
26 SILTY TO CLAYEY F.S. 179.6 4.2 59 59 .714 80%-90% 44-46 
27 CLAYEY FINE SAND 121.8 4.06 48 48 .745 70%-80% 42-44 
28 SILTY TO CLAYEY F.S. 175.7 4.06 58 58 .776 80%-90% 44-46 
29 SILTY FINE SAND 239.7 4.87 59 59 .807 >90% 44-46 
30 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 



e2-P23 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COIIP. 
FEET TYPE (KG/CII2) (KG/CII2) VALUES STRESS DENSITY ANGLE IIODULUS SHEAR ST 

31 SILTY FINE SAND 222.2 3.92 55 55 .868 >901 44-46 488 
32 SILTY FINE SAND 176.1 2.93 44 44 .899 80%-90% 42-44 387 
33 SILn FINE SAND 127.5 2.17 31 31 .93 701-801 42-44 280 
34 SILTY FINE SAND 135.1 1.81 33 33 .961 701-80% 42-44 297 
35 FINE SAND 169.2 1.19 33 33 .994 701-80% 42-44 372 
36 FINE SAND 347.2 3.18 69 69 1.027 >90% 46-48 763 
37 FINE SAND 350.3 3.93 70 70 1.06 >90% 46-48 770 

# N'=POINT STRESS*(.2+.04*FRICTION RATIO) 
* NORMALLY CONSOLIDATED SANDS 
tt FOR OVERCONSOLIDATED SANDS,SLIGBTLY REDUCE ABOVE FRICTION ANGLES 
ttt FOR OVERCONSOLIDATED SANDS, YOUNG'S 1I0DULUS lilY BE AS !lUCB AS 3 TO 6 TIllES BIGBER 
tttt NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

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

• 

• 

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECINOLOGY HAVE ALSO BEEN USED IN COIIPUTING TBE 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 
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PUSH INTBIIFTED TO ADO RIll 
• PORE PRESSlJIE DECAY DATA MAY BE AVAlLABLE 

FILE *..... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING * .... 02-P24 

~ , ~1=c~~'~=~~~ 

TEST DATE 12-01-1995 17:50:46 



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

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

FILE NAME ..•...... 02-P24 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION 
FEET TYPE (KG/CIf2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE 

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

# t U 

1 SANDY CLAY 15 .45 7 7 .027 
2 SILTY CLAY TO CLAY 34.5 1.52 23 23 .054 
3 CLAY 38 1.91 38 38 .079 
4 CLAY 36.6 1.9 36 36 .104 
5 CLAY 33.5 2.15 33 33 .129 
6 CLAY 25.3 2.02 25 25 .154 
7 CLAY 23.3 1.64 23 23 .179 
8 CLAY 22.8 1.28 22 22 .204 
9 SILTY CLAY TO CLAY 23.7 .9 15 15 .231 

~SliDY Cll! 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 

13 CLAY 21.5 1.04 21 21 .341 
14 CLAY 17 .1 .95 17 17 .366 
15 CLAY 12.5 .65 12 12 .391 
16 CLAY 11.1 .65 11 11 .416 
17 CLAY 11.6 .55 11 11 .441 
18 CLAY 11.3 .49 11 11 .466 
19 SILTY CLAY TO CLAY 15.5 .52 10 10 .493 
20 SILTY CLAY TO CLAY 14.7 .59 9 9 .521 
21 CLAY 6.8 .29 6 6 .545 
22 CLAY 9.3 .34 9 9 .57 
23 SANDY CLAY 19.1 .51 9 9 .598 
24 SANDY CLAY 11.3 .31 5 5 .625 
25 SILTY CLAY TO CLAY 9.7 .29 6 6 .652 
26 CLAYEY FINE SAND 23.6 .51 9 9 .683 <40% 34-36 
27 CLAYEY FINE SAND 15.3 .27 6 6 .714 <40% 32-34 
28 SANDY CLAY 15 .3 7 7 .741 
29 CLAYEY FINE SAND 22 .42 8 8 .772 <40% 34-36 
30 CLAYEY FINE SAND 31.2 .75 12 12 .803 <40% 36-38 

• 

YOUNGS UNDRAINED 
IfODULUS SHEAR 
(KG/CH2) STRENGTH 

(KG/CH2) 
ttt UU 

.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 

SENSITIVITY COIfP. 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 OD 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 COlTIIUED EISAFE • DEPfH SOIL BEHAVIOR Pf LF I I' VERfICAL RELAtIVE FRICrIOI YOUIGS UIDRAIIED SEHSIrIVIfY COIP. OCR 
FEEf 

31 
32 
33 
34 
35 
36 

TYPE (IG/CH2) (IG/CH2) VALUES SfRESS DElSIfY UGLE 10DULUS SHEAR Sf 

CLAYEY FINE SUD 75.3 2.08 30 30 .834 501-601 40-42 165 
CLAYEY FIlE SAND 53.8 1. 78 21 21 .864 401-501 38-40 118 
SILfY fO CLAYEY F.S. 148.7 3.52 49 49 .895 701-801 42-44 327 
SILTY rINE SUD 169.3 3.19 42 42 .926 801-901 42-44 372 
SILTY FINE SAND 118.9 1.9 29 29 .957 601-701 40-42 261 
FINE SAND 144.9 L43 28 28 .99 701-801 42-44 318 

, N':POIlf SfRESS*(.2+.04*FRICfIOI RlfIO) 
* 10RlALLY COISOLIDAfED SUDS 
** FOR OVERCONSOLIDAfED SAIDS,SLIG!fLY REDUCE ABOVE FRICfIOI UGLES 
*** FOR OVERCONSOLIDAfED SANDS, YOUIG'S MODULUS MAY BE AS HUCH AS 3 fO 6 fIMES HIGHER 
**** NI OF 16 USED. rOR OVERCOISOLIDAfED CLAYS, U II OF 17 IS SUGGESTID 

fHE ABOVE DAfA WAS COIPUfED FOLLOWIIG 'BASIC' GUIDELINES BY P. K. ROBERfSOI AND R. G. CAKPAIELLA IN THE BAIDBOOK 
'GUIDELINES FOR USE UD IITERPERfATION OF fBE ELECfROIIC CONE PENETRAfION fEST' 

ADDIfIONAL LOCAL CORRELAfIOIS DEVELOPED BY II-SITU TECHNOLOGY HAVE ALSO BEEN USED II COMPUTING THE ABOVE DATA. 
If IS fIE POLICY OF IN-SIfU TECBlOLOGY TO CONfIIU!LLY UPGRADE 'AID 10DIFY C.P.T CORRELAfIOIS AS • 
PUBLISHED RESEARCH UD LOCAL EIPERIEICE GROWS. 

• 
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500 

I 
.cOO 

m 
31_ 

I!;~ 
§B 
~ 

0 

250 

200· 
11.1 

i§ 15 
~ 

! I!; tOO-

t; I;: 110· 

0 

- 50 I 
0 II - ~ 

• 

HYDAOCONE TEST 

Ii 
t-
~ 
I!; 
11.1 
§ 
rJ 
~ 

CD a 
..J 

HYDROSTATIC PRESSURE 

II II '--11 II . . . . 
~ N N ~ ~ • • II 
ELAPSED TIME (MIN) 

• 

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

TO -1 V 
TF -1., 

II -- - - • -. . . • o II 
~ ~ N N ~ ~ ~ ~ II 

ELAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION ••. 02H2338 

TEST DATE 
t8:38: 12 12-01-1998 

SAMPLe DEPTH (FT) 3e 
8ROUNDWATeR DePTH (FT) se 

• 



• • • 
HYDROCONE TEST 

500 

- CONOUCTIVITY. (K) - o FEET PER DAY 

400- m 9.87*10- 7 CM/SEC 
I-

m ~ 
l- lL TO -7 c 300-

0 
It ..... .... TF -8 
IL~ § Ou ---.... g .J /' 0 

§ 200- ~ 

~ CI 
> 0 

.J 

tOO- -
O~ . . . . 

0 
.., ... at ., N OJ ID PI 0 ,... ... N N PI .., .., ., ID ,... 

250 ELAPSED TIME (MIN) 

200 .... 
5i5 

t50- ENSAFE MEMPHIS NSA UJI-
""c LOCATION •.. 02H2436 Iflt TEST DATE 

= I!; tOO 10: 23: 14 12-02-1995 

CIt; SAMPLE DEPTH (FT) 37 z .... aROUNDWATER DEPTH (FT) .. OIL 50 -CI-
5 HYDROSTATIC PRESSURE 

0 

- 5: 
0 

.., ... at I N OJ ID .., 0 ,... .. N N .., .., ., II ,... 
ELAPSED TIME (MIN) 

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



500 
I 

Ili 
~ S _ 300 
... !" 
DU 
W g 
§ 200 

cI 
> 

to 

0 

250 

200-

15 i50-

IEs 
!!; iOO-

zlii 
Ii ~ 50-
5 

0 

- 50 I 
0 ~ .... .. 

• 

HYDROCONE 

HYDROSTATIC PRESSURE 

.. m D N m m ~ 
N N ~ ~ ~ D m 
ELAPSED TIME (MI~ 

o .... 

• 

jj 
~ z 
!; 

I 
CD 

9 

TEST 

CONDUCTIVITY. (1<) - o FEET PER DAY 

I TO - 39. 
TF - 40. 

o .... ~ .. 

1.92*10- 6 CM/SEC 

.. III D N m m 
N N ~ ~ ~ D 

ELAPSED TIME (MIN) 

(1'1 
m 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02H2B2? 

TEST DATE 

o .... 

i9: i9: 10 12-04-1995 

SAMPLe DePTH (pn 27 
gROUNDWATeR DePTH (PT) lS 

• 



• • • , 

HYDRO CONE TEST 

~ s_ 
IL!'J 
Ou 

~g 

~ 

5 m~ IEs 
en IL 
CO 
CIt; 

~If CI_ 

~ 

1000~,----------------------------------------

200 

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

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

200 

150 

100 

50 • 
HYDROSTATIC PRESSURE 

O"'~_---J 

., - 50 I ti ti ti ., 
11 • • • • o ~ ~ N N ~ ~ • • 

El.APSED TIME (MIN) 

m 
~ 
J!; 

I 
CI 
9 

o 

CONDUCTIVITY. (K) - .66 FEET PEA DAY 

2.36*10- 4 CM/SEC 

TO - 1 
TF -2 

~ 
. . . 
~ N N ~ ~ • • 

ELAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02H2540 

TEST DATE 

U'J 

12:47:38 12-05-1995 

SAMPLE DEPTH eFT) 40 
SROUNDWATER DEPTH eFT) 13 



HYDROCONE TEST 
500 

- CONDUCTIVITY. (K) - o FEET PER DAY 
II: 1. UUO- 7 CM/SEC 

400 bJ ... 
c( 

II: % 
bJ 

II. TO -15 ... 
c( 0 
%- 300-

bJ TF -18.4 
II.!" X 
Ou ::J 

bJ!:! 5 
X 200 > 
::J .... 
.J 

CD 0 
> 0 

.J 

tOO-

-
~! N, 

0 L ~ ~i . 
0 0 N ~ CD CD 0 

N ~ CD CD ... ... ... ... ... N 
250 ELAPSED TIME (MIN) 

200-
bJ 
11:_ 
::J a: 
m~ t50- ENSAFE MEMPHIS NSA 
bJ c( LOCATION ••• 02H2627 f % TEST DATE 

=~ tOO- 12: 35: 47 12-03-1995 
m ... 

SAMPLE DEPTH (FT) 27 ZbJ o bJ 
50 • GROUNDWATER DEPTH (FT) US 

m~ 
~ f1 HYDROSTATiC PRESSURE 

O- J I 

- 50 
0 0 N ~ CD CD 0 

N ~ 10 CD ... ... ... ... ... N 
ELAPSED TIME (MIN) 

• • • 



• 
500 

I 
.. 00 

15 
t-
~ ... 
IL!'J 

300 

au 
",S 
§ 200 
..I 
a 
> 

SOD 

0 

250 

200-

h S50 
"'~ IEs 

= I!; SOO-

: Iii 
li~ 50 
~ 

oli 

- 50. II 
0 

, ... l'J 

• • 
HYDRO CONE TEST 

CONOUCTIVITY, (K) - .06 FEET PER DAY 

HYDROSTATIC PRESSURE 

11'1 11'1 
.,- ------.- - II .• 
• , a 

'III' ., " OJ ... 
ELAPSED TIME (MIN) 

t. 
N PI II ... ... ... 

-iii 
t-
~ 
I!; IT~ 
'" § 

, -7 
F 

~ 
~ 

r.t 
a 
..I 

a .. PI 

2.26*10- 5 CM/SEC 

11'1 1ft - - , 
. • a N l'J II .. ... ~ ., " OJ ... ... 
ELAPSEO TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION •.• 02H2S .. 3 

TEST DATE 
S .. : "4: 15 12-03-1995 

SAMPLE DEPTH (FT) ~3 
SROUNDWATER DEPTH (FT) is 



500 
I 

~OO 

15 
i .... 300 
1L!'l 
o U 

U 

§ ...... 200 

S 
> 

0 

250 

200-

II 150 

~~ 100-

11m I ~ 50 

O~ 

- 50 I 
0 .... ~ .. &II 

• 

HYDROCONE 

Hi 
~ z 

~ 

I 
~ at 

9 

HYDROSTATIC PRESSURE 

~ -.;; II ~ ! I GI 
II CD CD .. .. .. .. 

~ 
t; 

ELAPSED TIME (MIN) 

• 

TEST 

CONDUCTIVITY, (K) - o FEET PER DAY 

ITO - 70. 
T F -72. 

.... ~ 

.. &II o 

8.58M10- 7 CM/SEC 

.. CD II 
II UJ CD .. .. .. 

ELAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02H2727 

TEST DATE 
17:3i:Oi i2-03-i99S 

SAMPLe DePTH (FT) 27 
SRDUNDWATeR DePTH (FT) i8 

• 



• • • 
HYDROCONE TEST 

500 

I 
400 

a: 
III 
t-
c( 
~ .... 300 
IL!" 
o U 

ill!:! 
X 200 ::J 
..J 
0 
> 

100 

O~----L-----------------------------------~ 

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

200 
III a: ::J .... rn a: rn ill 150-ill t-a: c( 
D.. ~ 

rn IL 
c( 0 100-
l!J t-
Z III o III 

50 l!J~ 
a: 

OJt=t 
HYDROSTATIC PRESSURE 

c( 

- 50. .., .., .., I) 

0 UJ . . . 
~ ~ N N 1'1 1'1 .., "If U1 

ELAPSED TIME (MIN) 

.... a: 
III 
t-
c( 
~ 

IL 
0 

III 

~ 
..J 
0 
~ 

l!J 
0 
..J 

o 

CONDUCTIVITY. (K) - .24 FEET PER DAY 

TO -2 
TF-~ 

U1 
~ 

8.81M10- 5 CM/SEC 

~ 

... In ~ '" ... . . . 
~ N N 1'1 1'1 .., 

~ 

ELAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION •.• 02H2741 

TEST DATE 

tn 

18:07:39 12-04-1995 

SAMP~E DEPTH (FT) 41 
GROUNDWATER DEPTH CFT) 15 
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• DPT SCREENING INVESTIGATION RESULTS 
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• • • 
PIEZOCONE SOUNDING 

POINT STRESS-QC POINT STRESS-QC PORE PRESSURE-U A-PACTOR LOCAL FRICTION-P FRICTION RATIO- FR 
o KII/CM- 500 0 KilleN- 50 0 KII/CM- 1 0 I 200 0 KII/CN- 10 0 I 10 
.... ' 1 ~.JI ' , k::::' , 't'1~==:s;~L...-.L..---J 

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

PUSIf lHTSRJITEIJ TO Am ROO 
• PCIE PRESSlIE DECAY DATA MAY BE AVlll.ABlE 

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

SOUNDING ••••• 09-P09 
TEST DATE 12-17-1995 13: 4~ 14 



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

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

FILE NAME ••..•..•• 09-P09 

DEPfB SOIL BEHAVIOR PT tF N N' VERTICAL RILA!!VE FRICTION YOUIGS UlDHAIIED 
FEET TYPE (KG/C!2) (KG/CII2) VALUES EFFECTIVE DEISIn UGLE 1I0DULUS SHEAR 

STRESS (I) (DEGREES) (KG/CII2) SfREIGfB 
(KG/C!2) (ItG/CH2) 

t t U Ut uu 

1 CLAYEY FIRE SAID 34 .95 13 13 .03 601-701 >48 74 
2 CLAYEY FIRE SUD 41.9 1.11 16 16 .061 601-701 >48 92 
3 CLAYEY FIlE SAID 51.1 1.2 20 20 .092 601-701 >48 112 
4 SILn FINE SAID 73.1 .69 18 18 .123 701-801 >48 160 
5 CLAYEY FIlE SUD 34.8 .79 13 13 . .153 501-601 44-46 76 
6 SILTY '1'0 CLAYEY F.S. 35 .26 11 11 .184 501-601 42-44 77 
7 SILn FIlE SUD 49 .3 12 12 .215 601-701 44-46 107 
8 CLAYIY FINE SAID 41.1 1.05 16 16 .246 601-701 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 SAIDY CLAY 25.7 .94 12 12 .348 1.56 
13 SAIDY CLAY 28.5 .96 14 14 .375 1. 73 
14 SILTY CLAY '1'0 CLAY 19 .71 12 12 .402 1.13 
15 SILTY CLAY '1'0 CLAY 10.3 .37 6 6 .43 .58 
16 SANDY CLAY 12.5 .23 6 6 .457 .72 
17 SUDY 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 FIlE SUD 13.2 .2 5 5 .592 <401 32-34 29 
22 SANDY CLAY 18.9 .42 9 9 .619 1.1 
23 CLAYEY FINE SAND 29.1 .74 11 11 .65 <401 36-38 64 
24 SILTY '1'0 CLAYEY F.S. 28 .35 9 9 .681 <401 36-38 61 
25 SILTY '1'0 CLAYEY i.s. 25.5 .18 8 8 .712 dOl 34-36 56 
26 SILTY '1'0 CLAYEY F.S. 22.8 .1 7 7 .742 <401 34-36 50 
27 CLAYEY FIlE SAND 14.5 .2 5 5 .773 <401 30-32 31 
28 SILTY '1'0 CLAYEY F.S. 25.2 .08 8 8 .804 <401 34-36 55 
29 SILTY '1'0 CLAYEY F.S. 21 .11 7 7 .835 <401 32-34 46 
30 SILTY '1'0 CLAYEY F.S. 37.3 .45 12 12 .865 <401 36-38 82 

• 
SENSITIVITY COIIP. OCR 

1.6 UD >6 
1.3 UD It 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 

• 



.9-P09 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' 
FEEf TYPE (KG/CI2) (KG/CI2) VALUES 

31 SIUY FIlE SAND 69.5 .74 17 17 
32 SILTY TO CLAYEY F.S. 58.4 .84 19 19 
33 CLAYEY FINE SAID 40.8 .76 16 16 
34 SILTY TO CLAYEY F.S. 33.9 .47 11 11 
35 CLAYEY FINE SAND 35.5 .88 14 14 
36 SILTY TO CLAYEY F.S. 50.3 .95 16 16 
37 SILTY TO CLAYEY F.S. 72.9 1.16 24 24 
38 SILTY FINE SAND 84.8 1.11 21 21 
39 SILTY FINE SAND 71. 7 .68 17 17 
40 SILTY FINE SAND 73.3 .3 18 18 
41 FINE SAID 155.1 .25 31 31 
42 FINE SAND 123.9 .22 24 24 

# 
* 

N':POINT STRESS*(.2+.04*FRICTION RATIO) 
NORMALLY CONSOLIDATED SAIDS 

VERn CAL RELAfIVE 
STRESS DENSITY 

.896 401-501 

.927 401-501 

.958 <401 

.988 <401 
1.019 <401 
1.05 <40% 
1.081 401-501 
1.111 50%-60% 
1.142 401-501 
1.173 401-50% 
1.206 701-801 
1.239 601-70% 

** FOR OVERCOISOLIDATED SAlDS,SLIGHTLY REDUCE ABOVE FRICTION AlGLES 

FRICTION YOUNGS 
AlGLE 10DULUS 

38-40 152 
38-40 128 
36-38 89 
34-36 74 
34-36 78 
36-38 110 
38-40 160 
38-40 186 
38-40 157 
38-40 161 
42-44 341 
40-42 272 

*** 
**** 

FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS HUCH AS 3 TO 6 TIlES HIGHER 
NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

UNDRAINED SENSIfIVITY COIP. 
SHEAR ST 

• THE ABOVE DATA WAS COIPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HAlDBOOK . 

• 

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

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

OCR 
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PIEZOCONE SOUNDING 
POINT STReaa-QC POINT STReSS-QC PORe PReSSURe-U A-PACTOR LOCAL PRICTIDN-P PRICTION RATIO- PR 

o KI/CH- 500 0 KI/CH- 50 0 KI/CM- t 0 I 200 0 KI/CH- to 0 S to 
Ic:::: ' , ~ 'i .II ' ~ =£ • ti--~~~~~~ 

• L ===-
• 
• 
• 

PlIIt JNTSIIPTED TO ADD IUJ 
• POfE PRESSlIIE DECAY DATA MY BE AVAlUIl.E 

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

SOUNDING ••••• 09-Pi4 
TEST DATE il-21-1995 ~6:2i: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' 
FEET TYPE (KG/CH2) (KG/CH2) VALUES 

# 

1 CLAY 46.4 2.37 46 46 
2 SILTY TO CLAYEY F.S. 134.8 3.94 44 44 
3 SILTY TO CLAYEY F.S. 128.2 3.79 42 42 
4 CLAYEY FINE SAND 67.2 2.54 26 26 
5 CLAY 45.8 2.48 45 45 
6 CLAY 27 1.61 27 27 
7 SOFT CLAY 8.7 1.04 8 8 
8 SOFT CLAY 1.4 .73 1 1 
9 CLAY 6.7 .5 6 6 
10 SOFT CLAY 2.6 .87 2 2 

.SOFT CLAY 1.3 1.25 1 1 
SOFT CLAY .4 1.39 0 0 

13 SOFT CLAY 3.5 1.35 3 3 
14 SOFT CLAY 2.1 1.21 2 2 
15 SOFT CLAY .2 1.01 0 0 
16 SOFT CLAY 2.2 .9 2 2 

, 
* 

I':POINT STRESS*(.2+.04*FRICTIOI RATIO} 
NORHALLY COISOLIDATED SAIDS 

VERTICAL RELATIVE 
EFFECTIVE DEISITY 
STRESS tI) 
(KG/C!f2) 

* 

.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 

FRICTION 
AIGLE 
(DEGREES) 

** 

>48 
>48 
>48 

YOUNGS 
HODULUS 
(KG/C!f2) 

*u 

296 
282 
147 

*** 
*tt* 

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

UIDRAllED 
SHEAR 
STREIGTH 
(KG/C!f2) 

u** 

2.89 

2.84 
1.66 
.51 
.05 
.38 
.12 
.04 

-.02 
.17 
.08 

-.04 
.08 

SENSITIVITY CORP. 

1.9 UD 

1.8 UD 
1.6 UD 
.8 UD 
.1 UD 
1.3 .03 
.3 UD 
.1 UD 
0 UD 
.2 UD 
.1 UD 
0 UD 
.2 UD 

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

• 

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

OCR 

>6 

>6 
>6 
6 
1-1.5 
6 
1-1.5 
1 
<1 
3 
1-1.5 
<1 
1 



In 

=, 
~, 

... 
Wfil 
W 
IL 

to 
i 
"'51, 
0. 

~(q 

II 

8, 

IB 

PIEZOCONE SOUNDING 
POINT STRESS-GC POINT S1'i!IESS-GC PORE PAESSURE-U A-FACTOR LOCAL FAICTION-F FRICTION RATIO- FA 

o Ka/CH- 500 0 Ka/CH- 50 0 Ka/CH- t 0 I 200 0 Ka/cM- to 0 I 10 
1 c' , of '~... ' _'&'--"&_-" 4 <::: ' , -+1--.1,-=",,=-'-' _ ...... ---1'----1 

• 

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

PUSH INTSRPTED TO AlII RIll 
• PIlE PIIESSlIE DECAY DATA MY BE AVAlUIU 

FILE ".... ENSAFE 
MEMPHIS NSA 
MILLINSTON TENNESSEE 

SOUNOINS ••••• 09-Pi4A 
TEST DATE 11-27-1995 1213:33 

• • 



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 N' VERTICAL RELArrVE FRIcrrON 
FEET TYPE (KGICK2) (KGICK2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS (I) (DEGREES) 
(KG/CK2) , * ** 

1 CLAYEY FINE SAND 66.7 2.15 26 26 .03 701-801 . >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 >901 >48 
4 CLAYEY FINE SAND 90 2.74 36 36 .123 70%-80% >48 
5 CLAYEY FINE SAND 55.4 1.91 22 22 .153 601-701 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 
10 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 l3.3 1.11 13 l3 .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 
KODULUS SHEAR 
(IGlOO) STRENGTH 

(KG/CK2) 
*** **** 
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 

SENSInVITY COI!P. 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 <1 
.3 UD 1 
.5 UD 3 
1.1 .02 6 
1.3 .02 6 
1.4 .02 3 
.9 un 3 
.6 UD 1-1.5 
.8 UD 1-1.5 



09-PUA COIfUIfUED EIfUFE 

DEPTB SOIL BEHAVIOR PT LF If R' VERTICAL BELAUVE FRICfIOR YOURGS URDRAIRED SERSlfIVITY COIIP. 
FEET TYPE (IG/CII2) (IG/CII2) VALUES STRESS DERSITY UGLE 1I0DULUS SBED ST 

31 son CLAY 2.7 .65 2 2 .663 .06 .4 UD 
32 son CLAY 3.2 .65 3 3 .679 .09 .5 UD 
33 son CLAY 3 .62 3 3 .695 .08 .4 UD 
34 son CLAY 4.8 .73 4 4 .711 .19 .6 UD 
35 SOFT CLAY 7.9 .93 7 7 .727 .38 .8 UD 
36 CLAY 10.6 .98 10 10 .752 .54 1 .02 
37 CLAY 11.1 1.02 11 11 .777 .57 1 .02 
38 CLAY 16.1 1.4 16 16 .802 .88 1.1 .01 
39 CLAY 26.9 1. 78 26 26 .827 1.55 1.5 UD 
40 SILTY CLAY TO CLAY 46 1.87 30 30 .854 2.74 2.4 UD 
U CLAYEY FIRE SUD 61.5 1.66 24 24 .885 401-501 38-40 135 
42 CLAYEY FIRE SliD 68.1 1.93 27 27 .916 401-501 38-40 149 
43 CLAYEY FllfE SAND 63 1.95 25 25 .946 401-501 38-40 138 
44 CLAYEY FINE SAIfD 66.4 1.62 26 26 .977 401-501 38-40 146 
45 SILTY TO CLAYEY F.S. 127.3 2.27 42 42 1.008 601-701 42-44 280 
46 SILTY FIRE SUD 189.1 2.97 47 47 1.039 801-901 42-44 416 

I N':POllfT STBESS*(.2+.04*FRICTIOR I1!IO) 
* NORMlLLY CORSOLIDA!ED SlIDS 
*t FOR OVERCORSOLIDATED SlIDS,SLIGB!LY REDUCE ABOVE FRICTIOR ARGLES 
ttt FOR OVERCORSOLIDA!ED SARDS, YOUNG'S MODULUS IlAY BE AS !lUCB AS 3 TO 6 TIllES BIGBER 
t*** NI OF 16 USED. FOR OVERCORSOLIDA!ED CLAYS, AR RK OF 17 IS SUGGESTED 

TBE ABOVE DATA WAS COIIPO'fED FOLLOWIIG 'BASIC' GUIDELINES BY P. K. ROBERTSOR UD R. G. CAllPARELLA IR THE HANDBOOK 
'GUIDELINES FOR USE UD IRTERPERTATIOR OF TBE ELECTRONIC CONE PENETRATION TEST' 

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IR-SITU TECBROLOGY HAVE ALSO BEEN USED IR CO!PUTING THE ABOVE DATA. 
IT IS TBE POLICY OF IN-SITU !ECHROLOGY TO COR!INUALLY UPGRADE ARD 1I0DIFY C.P.! CORRELA!IONS AS 
PUBLISHED RESEARCH AND LOCAL ElPERIEIfCE GROWS. 

• OCR 
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PIEZOCONE SOUNDING 
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PUSft JNTSRPTED TO Am Rill 
• PH PRES!IJE DECAY DATA MAY BE AVAJl.AIIl.E 

FI~E •.••.. ENSAFE 
MEMPHIS NSA 
MI~~INGTON TENNESSEE 

SOUNDING' •••• 09-P17 
TEST DATE 12-17-1995 O~ 18: 17 



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 
30 

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

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

FILE NAME •••...•.. 09-P17 

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

STRESS (l) (DEGREES) 
(KG/CM2) 

t t tt 

SANDY CLAY 47.5 1.72 23 23 .027 
CLAY 27 1.31 27 27 .052 
SILTY TO CLAYEY F.S. 73.4 1.15 24 24 .083 70%-80% >48 
SILTY TO CLAYEY F.S. 83.9 1.28 27 27 .113 70%-80% >48 
CLAYEY FINE SAND 56.3 2.04 22 22 .144 60%-70% 46-48 
CLAY 13.6 .98 13 13 .169 
CLAY 12.2 .95 12 12 .194 
CLAY 11.6 .82 11 11 .219 
CLAY 10.1 .72 10 10 .244 
CLAY 10.6 .53 10 10 .269 
CLAY 10.5 .58 10 10 .293 
SILTY CLAY TO CLAY 20.9 .82 13 13 .321 
CLAYEY FINE SAID 36.5 1.13 14 14 .352 50%-60% 40-42 
CLAYEY FINE SAND 32.5 .82 13 13 .382 40%-50% 40-42 
CLAYEY FINE SAND 34.9 .99 13 13 .413 40%-50% 40-42 
SILTY TO CLAYEY F.S. 48.9 .82 16 16 .444 50%-60% 40-42 
CLAYEY FINE SAND 27.8 .58 11 11 .475 <40% 38-40 
SANDY CLAY 20.3 .71 10 10 .502 
SILTY TO CLAYEY F.S. 54.9 .84 18 18 .533 50%-60% 40-42 
SILTY TO CLAYEY F.S. 37.1 .41 12 12 .564 <40% 38-40 
CLAYEY FINE SAND 17.1 .29 6 6 .594 <40% 34-36 
CLAYEY FIRE SAID 21 .42 8 8 .625 <40% 34-36 
SANDY CLAY 11.3 .25 5 5 .652 
CLAY 10.1 .41 10 10 .677 
SANDY CLAY 20.2 .63 10 10 .705 
CLAY 9.3 .41 9 9 .73 
SILTY CLAY TO CLAY 9.8 .31 6 6 .757 
SANDY CLAY 13.7 .33 6 6 .784 
SANDY CLAY 15.7 .38 7 7 .812 
SANDY CLAY 16.3 .32 8 8 .839 

YOUIGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) STRENGTH 

(KG/CM2) 
ttt tttt 

2.96 
1.68 

161 
184 
123 

.82 

.73 

.69 

.59 

.62 

.61 
1.26 

80 
71 
76 
107 
61 

1.2 
120 
81 
37 
46 

.62 

.54 
1.17 
.48 
.51 
.75 
.87 
.9 

• 
SENSITIVITY COMPo OCR 

2.7 .01 >6 
2 UD >6 

1.3 .01 >6 
1.2 .02 6 
1.4 .02 6 
1.4 .02 6 
1.9 .02 6 
1.8 • 02 6 .. 
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 

• 



e9-P17 CONTINUED ENSUE 

DEP'1'H SOIL BEHAVIOR P'1' LF N N' VER'1'ICAL RELATIVE FRIC'1'ION YOUNGS UNDRAINED SENSIrIVI'1'Y COIfP. 
FEET 

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

# 
t 

• 

TYPE (KG/CH2) (KG/C!2) VALUES 

CLAYEY FINE SAND 34.1 .55 13 13 
SILTY TO CLAYEY F.S. 65 .75 21 21 
SIL'1'Y '1'0 CLAYEY F.S. 64.9 .97 21 21 
SIL'1'Y FINE SAND 86 1.09 21 21 
FINE SAND 105.7 .9 21 21 
FINE SAND 91 .27 18 18 
FINE SAND 77 .5 .15 15 15 
FINE SAND 90.4 .28 18 18 
FINE SAND 145.3 .9 29 29 
FINE SAND 199.2 1.47 39 39 
FINE SAND 207.1 1.59 41 41 
FINE SAND 118.3 .48 23 23 
DENSE OR CEMENTED S. 220.1 .73 36 36 
DENSE OR CEHENTED S. 262.9 .96 43 43 

N':POINT S'l'RESS*(.2+.04*FRIC'l'ION HA'1'IO) 
NORMALLY CONSOLIDA'l'ED SANDS 

STRESS DENSI'l'Y 

.87 <40% 

.901 401-501 

.931 401-501 

.962 501-601 

.995 601-70% 
1.028 501-60% 
1.062 401-501 
1.095 501-601 
1.128 701-801 
1.161 801-90% 
1.195 801-90% 
1.228 601-701 
1.264 80%-90% 
1.301 >90% 

FOR OVERCONSOLIDA'l'ED SANDS,SLIGH'l'LY REDOCE ABOVE FRIC'l'ION ANGLES 

ANGLE MODULUS 

36-38 75 
38-40 143 
38-40 142 
40-42 189 
40-42 232 
40-42 200 
38-40 170 
40-42 198 
42-44 319 
42-44 438 
42-44 455 
40-42 260 
42-44 484 
44-46 578 

FOR OVERCONSOLIDA'l'ED SANDS, YOONG'S HODULUS HAY BE AS MUCH AS 3 '1'0 6 TllfES HIGHER 
NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGES'l'ED 

SHEAR ST 

THE ABOVE DATA WAS COMPU'l'ED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBER'l'SON AND R. G. CAMPANELLA IN '1'HE HANDBOOK 
'GUIDELINES FOR USE AND INTERPER'1'A'l'ION OF THE ELECTRONIC CONE PENETRATION TEST' 

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COIfPUTING 'l'HE ABOVE DA'1'A. 
IT IS THE POLICY OF IN-SITU '1'ECHNOLOGY TO CONTINUALLY UPGRADE AND 1f0DIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS • 

OCR 
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PIEZOCONE SOUNDING 
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PUIII !NTEIIIPTI!D TO AlII RCIJ 
• PURE PAESSlJE DECAY DATA MAY BE AVA1Ull.E 

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

SOUNDING ••••• 09-P2i 
TEST DATE ii-30-i99S i~27:Si 

• • 



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 N' VERTICAL RELATIVE FRICTION 
FEET TYPE (KGIC!2) (KGIC!2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS m (DEGREES) 
(KG/C!2) , II ** 

1 SILTY fO CLAYEY F.S. 56.1 .89 18 18 .03 70t-801 >48 
2 SILTY TO CLAYEY F.S. 54.8 .88 18 18 .061 70%-80% >48 
3 SILTY TO CLAYEY F.S. 69 1.23 23 23 .092 701-801 >48 
4 SILTY TO CLAYEY F.S. 72.7 .98 24 24 .123 70%-80% >48 
5 SILTY fO CLAYEY F.S. 73.5 1.17 24 24 .153 70%-801 46-48 
6 CLAYEY FINE SAND 56.7 1.28 22 22 .184 601-701 44-46 
7 SILTY TO CLAYEY F.S. 65.9 1.28 21 21 .215 701-801 44-46 
8 SILTY TO CLAYEY F.S. 47.2 .93 15 15 .246 60%-70%. 42-44 
9 CLAYEY FINE SAND 33.5 .64 13 13 .276 501-601 40-42 
10 CLAYEY FINE SAND 24.6 .34 9 9 .307 40%-50% 38-40 

.:LAYEY FINE SAND 21.7 .27 8 8 .338 <401 38-40 
CLAYEY FINE SAND 27 .61 10 10 .369 40%-50% 38-40 

13 CLAYEY FINE SAND 32.8 .54 13 13 .399 40%-501 40-42 
14 SILTY TO CLAYEY F.S. 30 .4 10 10 .43 401-501 38-40 
15 CLAYEY FINE SAND 18.2 .12 7 7 .461 <40% 36-38 
16 SANDY CLAY 7.5 .09 3 3 .488 
17 SANDY CLAY 6.4 .1 3 3 .516 
18 SENSITIVE FINE GRAIN 7.9 .04 3 3 .538 
19 CLAYEY FINE SAND 16.3 .26 6 6 .568 <401 34-36 
20 SILTY TO CLAYEY F.S. 21.4 .15 7 7 .599 <40% 34-36 
21 CLAYEY FINE SAND 21.3 .26 8 8 .63 <40% 34-36 
22 CLAYEY FINE SAND 18.3 .17 7 7 .661 <40% 34-36 
23 CLAYEY FINE SAND 28.7 .59 11 11 .692 <40% 36-38 
24 SILTY TO CLAYEY F.S. 40.5 .5 13 13 .722 <40% 38-40 
25 SILTY TO CLAYEY F~S. 30.4 .11 10 10 .753 <40% 36-38 
26 SILTY TO CLAYEY F.S. 21.7 .01 7 7 .784 <40% 34-36 
27 CLAYEY FINE SAND 14.5 .04 5 5 .815 <401 30-32 
28 SILTY TO CLAYEY F.S. 28.1 .07 9 9 .845 <40% 34-36 
29 SILTY TO CLAYEY F.S. 28.5 .09 9 9 .876 <40% 34-36 
30 SILTY TO CLAYEY F.S. 34.2 .21 11 11 .• 907 <40% 36-38 

• 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KGICM2) STRENGTH 

(KG/C!2) 
*** **** 
123 
120 
151 
159 
161 
124 
144 
103 
73 
54 
47 
59 
72 
66 
40 

.4 

.33 

.42 
35 
47 
46 
40 
63 
89 
66 
47 
31 
61 
62 
75 

SENSITIVITY COMPo OCR 

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



09-P21 COIUIUED EISAFE • DEPTH SOIL BERlVIOR ·PT LF N If' VERTICAL RELArIVE FRICTION YOUNGS UNDRAIIED SENSITIV!!Y COHP. OCR 
FEET 

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

TYPE (IG/CH2) (IG/C!2) VALUES STRESS DENS!!Y UGLE HODULUS SIElR ST 

SILTY FINE SUD 59.2 .53 14 14 .938 401-501 38-40 130 
SILTY FINE SAND 77.8 .61 19 19 .968 501-601 40-42 171 
SILTY TO CLAYEY F.S. 38.6 .21 12 12 .999 <401 36-38 8C 
SILTY FINE WD 57 .42 14 14 1.03 <401 38-40 125 
FINE SAND 121. 9 .99 24 24 1.063 601-701 40-42 268 
FINE SAND 156 1.28 31 31 1.096 701-80% 42·44 343 
FINE SUD 226.6 1.49 45 45 1.13 801-901 44-46 498 
FINE SlND 190.4 1.86 38 38 1.163 801-901 42-44 418 
FINE SAND 211.5 1.43 42 42 1.196 801-90% 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 1.262 801-901 42-44 443 
FINE SlND 225.4 1.39 45 45 1.296 801-901 42-44 495 
FINE SAND 177.5 1.01 35 35 1.329 70%-801 42-44 390 
FINE SAND 204.3 1.55 40 40 1.362 701-801 42-44 449 
FINE SAID 111. 7 .88 22 22 1.395 501-601 40-42 245 

• N':POIIT STRESSi{.2+.04iFRICTION RATIO) 
t 10000LLY COlfSOLID1TED SUDS 
tt FOR OVERCONSOLIDATED SUDS,SLIGI!LY REDUCE ABOVE FRICTION UGLES 
ttt FOR OVERCOBSOLIDATED SlIDS, YOUIG'S IODULUS IlY BE AS IOCB AS 3 fO 6 flHES BIGlER 
itt* IK OF 16 USED. FOR OVERCOBSOLIDlfED CLAYS, AN II OF 17 IS SUGGESTED 

TIE ABOVE DATI WAS COHPUtED FOLLOWIIG 'BASIC' GUIDELllES BY P. I. ROBERfSOI lID R. G. ClHPUELLA II TIE B1lfDBOOI 
'GUIDELINES FOR USE lID II!ERPERfITION OF fIE ELECTROIIC COlE PElEfRAfION fEST' 

ADDITIOIAL LOCAL CORRELA!IOIS DEVELOPED BY IN-SITU TECIIOLOGY BlVE ALSO BEEN USED IN COMPUTING TIE ABOVE DATA. 
IT IS THE POLICY OF IN-SITU TECINOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS 
PUBLISIED RESEARCI AID LOCAL EXPERIENCE GROWS. 

• 

• 
----------------------......... 
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HYDROCONE TEST 
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o· 

PIEZOCONE SOUNDING 
POINT STRE8S-QC POINT STAE88-GC PORE PAESSUAE-U A-FACTDA LOCAL FRICTJON-F FRICTION RATIO- FR 

o I<fI/CM- 500 0 KS/eN- 50 0 Ka/CM- 1 0 I . 200 0 Ka/CM- 10 0 I 10 1 '=:::::;: '-t " " ... " , I !:z !.. L ! 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

--=----------------~~. 

PUSH INTEfIIPTED 10 AID IIIJ 
• PCIE PfESSIIE IEAY DATA MAY BE AVAlUIlE 

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

SOUNDING f ...• S4-P05 
TEST DATE U-07-S995 S6: 06: 55 

• • 



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

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

FILE NAME •...•.... 14-POS 

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

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

# * ** 

1 SILTY FINE SAND 175.2 2.9 43 43 .03 >90% >48 
2 DENSE OR CEMENTED S. 246 1.23 41 41 .067 >90% >48 
3 SILTY FINE SAND 96.1 1.38 24 24 .098 80%-90% >48 
4 CLAYEY FINE SAND 70.2 1.8 28 28 .128 70%-80% >48 
5 CLAYEY FINE SAND 57.1 1.35 22 22 .159 60%-70% 46-48 
6 CLAYEY FINE SAND 44.4 1.07 17 17 .19 60%-70% 44-46 
7 CLAYEY FINE SAND 44.2 .9 17 17 .221 60%-70% 42-44 
8 CLAYEY FINE SAND 38.5 .68 15 15 .251 50%-60% 42-44 
9 SILTY TO CLAYEY F.S. 36 .49 12 12 .282 50%-60% 42-44 

lIiIIISILIY 10 CLAYEY F.S. 39.1 .56 13 13 .313 50%-60% 40-42 
CLAYEY 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 
13 CLAYEY FINE SAND 55.9 1.42 22 22 .405 60%-70% 42-44 
14 SILTY TO CLAYEY F.S. 77 1.9 25 25 .436 70%-80% 42-44 
15 SILTY TO CLAYEY F.S. 67.8 1.41 22 22 .467 60%-70% 42-44 
16 SILTY TO CLAYEY F.S. 50.4 .79 16 16 .498 50%-60% 40-42 
17 SILTY TO CLAYEY F.S. 46 .62 15 15 .528 40%-50% 40-42 
18 SILTY TO CLAYEY F.S. 44. 6 .47 14 14 .559 40%-50% 38-40 
19 SILTY TO CLAYEY F.S. 42.9 .3 14 14 .59 40%-50% 38-40 
20 SILTY TO CLAYEY F.S. 42.4 .47 14 14 .621 40%-50% 38-40 
21 SILTY TO CLAYEY F.S. 44.6 .49 14 14 .651 40%-50% 38-40 
22 SILTY TO CLAYEY F.S. 35 .4 11 11 .682 <40% 36-38 
23 SILTY TO CLAYEY F.S. 44.9 .72 14 14 .713 40%-50% 38-40 
24 SILTY TO CLAYEY F.S. 32.1 .31 10 10 .744 <40% 36-38 
25 CLAYEY FINE SAND 44.4 .89 17 17 .775 <40% 38-40 
26 CLAYEY FINE SAND 31.2 .69 12 12 .805 <40% 36-38 
27 CLAYEY FINE SAND 34.1 .91 13 13 .836 <40% 36-38 
28 SILTY FINE SAND 31 0 7 7 .867 <40% 34-36 
29 SILTY FINE SAND 51.9 0 12 12 .898 <40% 38-40 
30 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) 
u* **** 
385 
541 
211 
154 
125 
97 
97 
84 
79 
86 
80 
100 
122 
169 
149 
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 OCR 
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 
*t FOR OVERCONSOLIDATED SANDS, SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
t** FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 TO 6 TIMES HIGHER 
**t* NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

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

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

• 
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PIEZOCONE SOUNDING 

POINT STRESS-QC POINT STAESS-QC PORE PRESSURE-U A-FACTOR LOCAL FRICTION-F FRICTION RATIO- FR 
o Ka/eMa 500 0 Ka/eMa 50 0 Ka/eMa 1 0 I 200 0 Ka/eMa 10 0 I 10 

0" c 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

PUSH INTEIIIPTED TO All) fQ) 
• PCIE PfESSlJE tECAY DATA MAY BE AVAn.AII.E 

FILE t..... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING t .... 14-P06 
TEST DATE 11-07-1995 17:2~26 



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 
30 

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

JOB NAME ......... EN SAFE 
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) 

# * u 

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 SIND 89.8 2.68 35 35 .092 80%-90% >48 
SILTY TO CLIYEY F.S. 89.4 2.02 29 29 .123 70%-80% >48 
SILTY TO CLIYEY F.S. 78 1. 97 26 26 .153 70%-80% 46-48 
SILTY TO CLIYEY F.S. 75.6 1.81 25 25 .184 70%-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%-80% 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 CLIY TO CLAY 38.4 1.62 25 25 .448 
CLAYEY FINE SAND 44.6 1.32 17 17 .479 50%-60% 40-42 
CLAYEY FINE SAND 40.8 1.2 16 16 .51 40%-50% 38-40 
CLAYEY FINE SAND 49.3 1.57 19 19 .541 40%-50% 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%-50% 38-40 
CLAYEY FINE SAND 44.8 1.28 17 17 .633 40%-50% 38-40 
CLAYEY FINE SIND 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 
DENSE CLAYEY F. S. 281.6 8.01 140 

140 .899 >90% 44-46 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) STRENGTH 

(KG/CM2) 
u* uu 

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 

619 

• 
SENSITIVITY COMPo OCR 

It 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 

• 



e4-P06 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 TO CLAYEY F.S. 218.4 5.26 72 72 .929 >90% 44-46 480 
32 SILTY TO CLAYEY F.S. 127.3 2.56 42 42 .96 60%-70% 42-44 280 
33 SILTY TO CLAYEY F.S. 170.6 3.54 56 56 .991 70%-80% 42-44 375 
34 SILTY TO CLAYEY F.S. 136.6 3.05 45 45 1.022 70%-80% 42-44 300 
35 SILTY TO CLAYEY F.S. 107.8 2.25 35 35 1.052 60%-70% 40-42 237 
36 CLAYEY FINE SAND 86.1 2.56 34 34 1.083 50%-60% 38-40 189 
37 CLAYEY FINE SAND 102.2 2.88 40 40 1.114 50%-60% 40-42 224 
38 SILTY TO CLAYEY F.S. 148.4 3.41 49 49 1.145 70%-80% 42-44 326 

# 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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COMPANY 
WELL 
LOCATION/FIELD 
COUNTY 
STATE 
SECTION 
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LOGGING , 
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[902G13DAJ 

ENSAFE,ALLEN & HOSHALL 
003G13DA 
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SHELBY 

rOTHEHSERV JCES: 
9511 
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TENNESSEE 
TOIolNSHIP Rl'a liGE 
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. GEOLOGICAL 
LOGGING 

. SYSTEMS 

~02G~~DA I 
COMPANY ENSAFE.ALLEN & HOSHALL 
WELL 002Gl1DA 

OTHER SERUJCES~ 
9511 -

LOCATJON'VIELD HAS MEMPHIS 
COUNTY SHELBY 
STATE • TENNESSEE 

$ECTION TO~NSHIP 

L;UN ONE 

·OPEN 

RANGE 

, . 

DATE 
Dl:;PTH DRILLER 
LO ... ""; B(),{ 'f OM 

LOG TOP 

0S~22'96 PERMANENT DATUM GL 
42.2 ELEV. PERH. DATUM: 

ELEVATIONS 
J<B 

CAS I HG DRI LI,ER 42 
COSING TYPE PUC 
CAS I tiG TH I CJ<NESS: .25 

49.4k1 LOG MEASURED FROM: Gl, 
- 2.B0 DRL MEASURF.D FROM: GL 

es 
• BLU£F JELD 

D} 
GL 

LOGGI NG UNIT 
FIELD OFJo'ICE 

RECORI>EI> BY J T GILBERT 

265.2 

BIT SIZE 
MAGNETIC DECL. 
MATRI X DENS IT ... • 

FLUID DENSITY 
NEU'fRONHATRI)( 
REHAR}(S 

BOREHOLE FLUID ~.JAT ER FILE OIU GIN 

2.6:5 

1.2. 

RM 
RM l'Et1PERATURE 

MATRIX DELTA T 
" SANDSTONE FLUID DEI.TA T 

. . 

T'11'E 9511C 
LOG '" PLQT , 95H~C 

THRESH: 9{;JQO 

ELECTRIC LOG INTERPRETATION IS EMPIRICAL IN NATURE . E)(TREHE UOLE COND 
WI LL HAJ<E COHf'LETEL'i ACCllRATE INTF~RPRETnTJOHS Dl FFI CULT. 

ALL SERVICES PR()VJDED SUBJECT TO STANDARI> TERMS ANI> CONDITIONS 
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COMPANY 

WELL 

LOCATIONI'FIELD 

COUNTY 
'STATE 
SECTION 

GEOLOGICAL 
LOGGING 
SYSTEMS 

/992G99DA l 
L__ __I 

EI .. SAFE, ALLEN & HOStH .. :..l.. 
0~2GQ9DA 

IOTHER &ERU1CES: 

tiAS P1EMPUJS 

SHELBV 
TENNESSEE 

TOWNSHIP 

~
51.1 

RUN ONE 
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RANCF~ 

DATE OS/22/96 PERMANENT , nYU'" GL ELEUATIONS 
DEPTH DRILLER 
LOG BOTTOM 
LOC TOP 

46 ELEV. PER.... DATUM: 

CASING DRILLER 46 
CASING TYPE PVC 
CASING THICHHESS: .25 
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LOGGI HG lin T 
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1 . . 2 HATRIX DEL',) 'r 
S Ht"J)S T ONF~ FLU j D ' DEl,;' ':' T 

Pl.OT 
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95J9C 

91i.\QQ 

ELECTRIC LOG INTERI'R}<~TfHTOtt IS EMPIR } ::)J .. IN NATURE. EXTREP1E HOLE COND 

WILL HAJ<E COMPLElELY ACCIIRATE INTERPICTATIONS DIF}'ICULT. 

ALL SERVICES PROVlDED SUBJEC1' TO !:~' AN])ARD TERMS ' AIiD CONDITIONS 
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GEOLOGICAL 
LOGGING 
SYSTEMS 

[002C03DA I 

. COMPANY ENSAFE, ALL}:N 8< Ht{;HALL 

9Y2C03I>A 

OTHER SEROICES: 

m-----j 
WELL 

LOCATION/FIELD 

COUNTY 

STIlTE 
SECTION 

DATE 

DEPTH DRl LI.ER 
LOG BOTTOM 
LOG TOP 

9511 
NAS MEMPHIS RUN ONE 
SHEI~BY OPEN _ ! 

TENNESSEE 
1'OWNSH ~~ RANGE 

05/'22/'96 P£RMANL'IT DATUM GL EI.EVA T IONS 
48 ELEO. ERM. DATUM: 

4S.59 I.OG HE.:iURED FROM: GL 

-3.4Q DRL HE&':~URED FROM: GL 

1m 
D1" 
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CAS 1 riG DR lI.LER 48 

. CASING TYPE PVC 
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F-l.IJ I 1> DENS I T Y 
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1. -, 

• G 
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MATRIX DELTA T 

J T GILBERT 

WATER nLE ORIGIN 
TYPE 9511C 
LOG (. 

PI.OT 9SH3C 
NEUTRON HATRI X '. SAND&TONE FLUl D DELTA T 
REMARKS 

THRESH: 9QQI/I 

ELECTRIC LOG INTERPnETATION IS ENYl RICAL IN NATURE. EXTREME HOLE. COND 
WILL MANE COt1PLETELY ACCURATE IN1TRPREl'ATIONS DIFFICULT. 

ALL SERVICES PROVIDED SUBJECT 7 ~ STANDARD TERMS AND CONDITIONS 
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DPI' SCREENING INVESTIGATION RESULTS 
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• • • 
PIEZOCONE SOUNDING 

POINT 8TAE88-QC POINT STAESS-QC PORE PAESSURE-U A-FACTOR LOCAL FAICTION-F FRICTION AATIO- FA 
o Ka/CM- 500 0 Ka/CM- 50 0 I<8/CM- 1 0 • 200 0 Ka/cM- 10 0 • 10 

o· I " ' I 'I ", ' 
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~'~1 ? • 

• . ...- • J: 
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m 

PUSH INTEIRPTED 10 AlII fill 
• PCIE PIESSlJE IEAY DATA MAY BE AVAD.AIIl.E 

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

SOUNDING ••••• B5-P01 
TEST DATE 11-08-1995 11:2&.58 



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 
30 

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

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

FILE NAME ......... 65-POl 

SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION 
TYPE (KG/CM2) (KG/CK2) VALUES EFFECTIVE DENSITY ANGLE 

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

# * tt 

CLAYEY FINE SAND 104.2 3.7 41 41 .03 >90% >48 
CLAYEY FINE SAND 124.6 3.89 49 49 .061 >90% >48 
SILTY TO CLAYEY F.S. 114.3 3.24 38 38 .092 >90% >48 
CLAYEY FINE SAND 80.4 3.07 32 32 .123 70%-80% >48 
CLAYEY FINE SAND 66.8 2.14 26 26 .153 70%-80% 46-48 
CLAYEY FINE SAND 61.2 1.77 24 24 .184 70%-80% 46-48 
CLAYEY FINE SAND 38.6 .74 15 15 .215 50%-60% 42-44 
CLAYEY FINE SAND 32.2 .67 12 12 .246 50%-60% 42-44 
SILTY TO CLAYEY F.S. 33.7 .47 11 11 .276 50%-60% 40-42 
SILTY TO CLAYEY F.S. 37.2 .62 12 12 .307 50%-60% 40-42 
CLAYEY FINE SAND 19.5 .35 7 7 .338 <40% 38-40 
CLAYEY FINE SAND 21. 7 .49 8 8 .369 <40% 38-40 
SILTY TO CLAYEY F.S. 44.6 .59 14 14 .399 50%-60% 40-42 
SILTY TO CLAYEY F.S. 49.3 .71 16 16 .43 50%-60% 40-42 
SILTY FINE SAND 76.5 .9 19 19 .461 60%-70% 42-44 
SILTY FINE SAND 86.6 .87 21 21 .492 70%-80% 42-44 
SILTY FINE SAND 84.2 .88 21 21 .523 60%-70% 42-44 
SILTY FINE SAND 89.4 1.06 22 22 .553 60%-70% 42-44 
SILTY FINE SAND 87.6 .6 21 21 .584 60%-70% 42-44 
SILTY FINE SAND 59 .36 14 14 .615 50%-60% 40-42 
SILTY FINE SAND 59.2 .53 14 14 .646 50%-60% 40-42 
SILTY FINE SAND 65 .5 16 16 .676 50%-60% 40-42 
SILTY FINE SAND 52.3 .43 13 13 .707 40%-50% 38-40 
SILTY FINE SAND 49.2 .36 12 12 .738 40%-50% 38-40 
SILTY TO CLAYEY t.S. 52.3 .52 17 17 .769 40%-50% 38-40 
SILTY TO CLAYEY F.S. 65.4 .85 21 21 .799 50%-60% 40-42 
SILTY FINE SAND 48.1 .3 12 12 .83 <40% 38-40 
SILTY TO CLAYEY F.S. 60.9 1.04 20 20 .861 40%-50% 38-40 
SILTY FINE SAND 147.2 2.65 36 36 .892 70%-80% 42-44 
FINE SAND 229.5 2.52 45 45 .925 >90% 44-46 

YOUNGS UNDRAINED 
KODULUS SHEAR 
(KG/CM2) STRENGTH 

(KG/CM2) 
*tt **** 
229 
274 
251 
176 
146 
134 
84 
70 
74 
81 
42 
47 
98 
108 
168 
190 
185 
196 
192 
129 
130 
143 
115 
108 
115 
143 
105 
133 
323 
504 

• 
SENSITIVITY COMPo OCR 

• 

• 



e5-P01 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 159.3 2.76 39 39 .956 70%-80% 42-44 350 
32 SILTY FINE SAND 248.2 3.77 62 62 .986 >90% 44-46 546 
33 SILTY FINE SAND 137.3 2.22 34 34 1.017 70%-80% 42-44 302 
34 FINE SAND 183.6 1.22 36 36 1.05 80%-90% 42-44 403 

# N':POINT STRESS*(.2+.04tFRICTION RATIO) 
* NORMALLY CONSOLIDATED SANDS 
** FOR OVERCONSOLIDATED SANDS, SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
tt* 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 8TAESS-GIC POINT 8TAE8S-QC PORE PAESSURE-U A-FACTOR LOCAL FRICTIDN-F FRICTION RATIO- FR 
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Pl8t INTEIIIPTED 10 All) IQ) 
• PCIE PI&UIE IEAY OATA MAY IE AVAD.AII.E 

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

SOUNDING • •••• 65-P06 
TEST DATE 11-08-1995 09: 35: 45 

• • 



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

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

FILE NAME ..••..... 65-P06 

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

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

# * ** 

1 SILTY CLAY TO CLAY 39.5 1.74 26 26 .027 
2 CLAY 49.9 2.97 49 49 .052 
3 SANDY CLAY 68.4 2.77 34 34 .079 
4 SANDY CLAY 44.9 1.55 22 22 .106 
5 SILTY TO CLAYEY F.S. 35 .29 11 11 .137 60%-70% 44-46 
6 SILTY TO CLAYEY F.S. 44.5 .8 14 14 .168 60%-70% 44-46 
7 SILTY TO CLAYEY F.S. 40.6 .57 13 13 .199 60%-70% 44-46 
8 SILTY TO CLAYEY F.S. 37.5 .2 12 12 .23 50%-60% 42-44 
9 SILTY FINE SAND 36 .05 9 9 .26 50%-60% 42-44 

4IiIISILIY FIKE SAMD 37.6 .04 9 9 .291 50%-60% 42-44 
,:,~.. SILTY FINE SAND 39.1 .11 9 9 .322 50%-60% 40-42 

SILTY FINE SAND 42 .03 10 10 .353 50%-60% 40-42 
13 SILTY FINE SAND 60.9 .26 15 15 .383 60%-70% 42-44 
14 SILTY FINE SAND 64.3 .3 16 16 .414 60%-70% 42-44 
15 SILTY FINE SAND 76.1 .67 19 19 .445 70%-80% 42-44 
16 SILTY FINE SAND 63 .44 15 15 .476 60%-70% 42-44 
17 SILTY TO CLAYEY F.S. 92 1.39 30 30 .506 60%-70% 42-44 
18 SILTY FINE SAND 66.4 .45 16 16 .537 50%-60% 40-42 
19 SILTY FINE SAND 46.9 .15 11 11 .568 40%-50% 40-42 
20 SILTY TO CLAYEY F.S. 32.1 .17 10 10 .599 <40% 36-38 
21 SILTY TO CLAYEY F.S. 33.2 .15 11 11 .629 <40% 36-38 
22 SILTY FINE SAND 43.7 .02 10 10 .66 40%-50% 38-40 
23 SILTY FINE SAND 94.7 1.03 23 23 .691 60%-70% 42-44 
24 FINE SAND 191.2 2.28 38 38 .724 80%-90% 44-46 
25 SILTY FINE SAND 181.1 2.97 45 45 .755 80%-90% 44-46 
26 SILTY TO CLAYEY F.S. 240.2 6.24 80 80 .786 >90% 44-46 
27 FINE SAND 468.2 7.43 93 93 .819 >90% >48 
28 FINE SAND 435.9 5.27 87 87 .852 >90% 46-48 
29 FINE SAND 486.7 6.91 97 97 .885 >90% >48 
30 DENSE OR CEMENTED S. 399.6 2.76 66 66 .922 >90% 46-48 

• 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) STRENGTH 

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

2.46 
3.11 
4.26 
2.79 

77 
97 
89 
82 
79 
82 
86 
92 
133 
141 
167 
138 
202 
146 
103 
70 
73 
96 
208 
420 
398 
528 
1030 
958 
1070 
879 

SENSITIVITY COMPo OCR 

2.2 UD >6 
1.6 UD >6 
2.4 0 >6 
2.8 .01 >6 



65-P06 CONTINUED ENSAFE 

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

31 
32 
33 

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

DENSE OR CEMENTED S. 304.4 1.29 50 50 .959 >90% 44-46 669 
DENSE OR CEMENTED S. 311.2 1.24 51 51 .995 >90% 44-46 684 
DENSE OR CEMENTED S. 386.8 1.45 64 64 1.032 >90% 46-48 850 

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

SHEAR ST 

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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SWMU2 

son.. BORINGIMONITORING WELL WGS 
AND 

GEOTECHNICAL LABORATORY RESULTS 



EnSafe/A/len & Hoshal/ Boring 00250029-

• 
§ 

<ir 

1 
ffi GEOLOGIC CESCRIPTION r 

I d E 

~ ~ ~ w 

(0-35') Upper Alluvium (see descriptions below). 

(0-3.5') Soil and roots. 
OL 

(3.5-16') Silt (see descriptions below). 

(3.5-6') Silt, moderate yellowish-brown mottled with light olive gray, with 
considerable iron staining. 

BG 
(6-16') Silt, olive gray to light olive gray mottled with moderate 
yellowish-brown. 

BG 
ML 

• 2 70 BG Moist from 12' to 16'. 

BG Contains iron-manganese nodules from 13' to 16'. 

BG Mottled with dark yellowish-orange near 16'. 

No description available, collected Shelby tube from 16' to 19' for 
3 100 BG geotechnical analysis. 

BG 
(19-30') Silt (see descriptions below). 

(19-26') Silt, olive gray to greenish-gray, with a very few snail fragments, 
BG moist. 

With very fine sand below 22'. 

4 100 BG Contains roots below 23'. 

ML 
Contains iron-manganese nodules from 24' to 26'. 

BG 

(26-30') Silt, sandy (very fine-grained), olive gray to greenish-gray 

BG becoming light olive gray near 30', contains snail shell fragments, moist. 

• Large piece of wood at 28' . 

BG Percentage of sand increases near 30'. 

Page lof 2 



EnSafe/Allen & Hoshal/ Boring 00250029 

§ 'if 

! 
~ GEOLOGIC CESCRIPTION r 

i d ~ 

~ ~ 
(30-35') Silty sand, fine to medium-grained, olive gray to light olive gray, 

BG contains a few snail shell fragments, moist. 

BG 
SM 

Contains silty seams and small pieces of gravel near 35'. 

(35-50') Deeper Alluvium (see descriptions below). 

(35-37.5') Sand, fine to coarse-grained, with gravel up to 0.5" In longest 
BG dimension, olive gray, moist. Wet below 36'. 

(37.5-38.5') Sand and gravel. Sand is very clayey and medium to 

BG 
coarse-grained, gravel Is up to 1.5" in longest dimension, color is light gray 
mottled with olive-gray; wet. 

(38.5-40') Sand and gravel; sand is clayey, medium to coarse-grained, 
and moderate yellowish-brown; gravel is up to 2" in longest dimension and 
mostly dark gray. 

No description available, attempted to collect a Shelby tube sample from 
40' to 43', no recovery. 

(43-46') Gravel up to 2" in longest dimension and sand, medium to 

BG 
coarse-grained, moderate yellowish-brown to dark yellowish-orange, wet. 

(46-47') Sand, fine to coarse-grained, light gray to pinkish-gray, with 
BG some pinkish-orange grains, becoming much coarser with gravel near 47'. 

(47-50') Sand, medium to very coarse-grained, and gravel up to 4" in 

8 77 BG 
longest dimension, moderate yellowish-brown, wet. 

BG 
(50-54.5') Cockfield Formation: Sand, fine-grained, light gray to 

pinkish-gray, wet from 52' to 53'. 

BG 

BG (54.5-55') Clayey sand, fine-grained, moderate yellowish-brown to dark 
yellowish-or ange. 

Terminated soil boring at 55'. 

Psge2of2 



EnSa tel Allen & Hoshall Boring 00250030 
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EnSafe/Allen & Hoshal/ Boring 00250030 

~ § 
! i ~ ~ M 

5 96 6 

6 

6 

6 

6 100 

6 

100 

6 

6 

6 

~ 
§ 

GEOLOGIC rESCRIPTION 

(26-37.5') Same as above, with some areas smeared dark greenish-gray, 
becoming less moist near 36'. 

(37.5-39') Silty sand, fine to coarse-grained, olive gray with snail shell 
fragments, wet. 

(39-40') Sand, medium to very coarse-grained, and gravel, olive gray, 
wet. 

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

(43'-47.5') Very coarse-grained sand and gravel up to 2" in longest 
dimension, moderate yellowish-brown mottled with very light gray material, 
wet. 

(47.5-48.5') Gravel up to 3" in longest dimension, and sand, very coarse, 
very light gray, wet. maximum of 3", color changes to very light gray. 

(48-50') Cockfield Formation: Clay, sandy and silty, dusky yellowish-brown 
with sandy seams. 

Terminated soil boring at 50' and grouted to full depth. 

Organic vapor readings may be attributed to moisture response of the 
instrument. 

~ 
f 
~ 

~ 
W 

Page2of2 
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EnSafe/Al/en & Hoshal/ Monitoring Well 002G01UA 

2 

ML 

3 

GEOLOGIC CESCRIPTION 

(0-27') Upper Alluvium (see descriptions 
below). 

Clayey silt, moderate yellowish brown to light 
brown. 

Some organics and iron staining (5'-6'). 

Clayey silt, moderate yellowish brown, moist, 
abundant organic and iron specks from 6' to 10' 
becoming less frequent from 10' to 16'. 
speckles. 

Clayey silt, olive green with dark yellowish 
orange mottling. 

Silt, light olive gray to greeenish-gray, wet at 
20', some minor sand 25' to 26', sulfur-like odor. 

Same as above, shell and small snail fragments, 
organic debris 

Boring terminated at 27'. Note: No samples were 
collected for lithologic description. These 
descriptions were transferred from the log of 
adjacent monitoring well 002GOIDA . 

WELL DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well 002G01DA 

u ~ ~ ~ 
§ 

~i ~i i 1 i ~ 
:J(f) ~(f) (f) M ~ 

66 86 

2 90 86 

3 tOO 86 

4 tOO 86 

~ 
d 
...J 

&j 

ML 

GEOLOGIC CESCRIPTION 

(0-39') Upper Alluvium (see descriptions 
below). 

Clayey slit, moderate yellowish-brown to light 
brown. 

Some organics and iron staining (5'-6'). 

Clayey silt, moderate yellowish brown, mOist, 
abundant organic and iron specks from 6' to to' 
becoming less frequent from to' to t6'. 

Clayey slit, olive green with dark 
yellowish-orange mottling. 

Silt, light olive gray to greenish-gray, wet at 
20', some minor sand 25' to 26', sulfur-like odor. 

Same as above, shell and small snail fragments, 
organic debris. wood at 28'. 

(39-59') Deeper Alluvium (see descriptions 
below). 

! 
~ 

WELL DIAGRAM 
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EnSafe/Al/en & Hoshal/ Monitoring Well 002G01DA 

Project NSA Menphs Locaticn Hlngton, TN. SWH.J#2 - Southside Lcnclfl 

Project No~ KJ6-08420 SlJ'face Elevation: 266.00 feet ms/ 

Staied at 1400 00 2-12-96 TOC Elevaticn 269.55 feet ms/ 

c~ted at 1645 002-/2-96 Depth to GroU"idwater: 6.49 feet Measu-ed: 4/KJ/96 

[X1nQ Method: Rotasaic - 4" core bErrei ilside 6" casing GrCU'lClwater Elevaticn 26306 feet ms/ 

[Xing CoIq)a'ly: AIa'lce Envirorrnental, Inc. Total Depth: 66.0 teet 
Geologst: J. Ki7gsblry 

5 

45-

J\/ 
J/\ 
J\/ 
JI\ 
70-

75-

80-

6 

7 

Wei Screen: 48 to 58 feet 

§ 

i 
GEOLOGIC r:ESCRIPTION 

30 BG :~.g 
·~.:b-C 
.0:10 S1i 

(39-48') Sand and gravel, light 
yellowish-brown. Contact is approximate; 
location unceratin due to poor return in the core 
barrel. 

120 BG 

100 BG 

.~:.~ GW 

.~~~ 
o.~ 
~0~.~·0~--+-----------------------------------~~·89 
· .0'.· Sand, light yellowish-brown, gravel from 48' to 
0 ... ·0 56'. 

0" 
.0:::0 
· ·0' 
0:·'0 SW · 0"'-
0: ·'0 
' .. 0"'-
0: ·'0 
· ·0"'-
o:::~ 
~~~--4--------------------------------+2n9 0.,--;.. S • \, and and gravel, light yellowish brown. 

6:~ ~ 
.0: 

SC 

Gravel is up to 3" diameter. r 207.9 ~ ______________________________ -J 

Cockfield Formation: Silty fine-grained sand, tan 
to light brown at contact. Changes to 
medium-gray, Silty and clayey fine-grained sand 
below, micaceous, mottled with light brown silt 
and fine sand. 

fCo'lat---+------------------I-200.9 
Soil boring terminated at 66'. 

WELL DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well 002G02UA 

I 1 
§ ~ 

i d 
0 ~ M Ii: 

OL 

ML 

2 

3 

ML 

GEOLOGIC IESCRIPTION 

(0-27') Upper Alluvium (see descriptions 
below), 

(0-1') Soil, 

(HS') Silt (see descriptions below), 

(1-4') Silt, very clayey, moderate 
yellowish-brown, 

(4-6') Silt, moderate yellowish-brown, very dry 
from 4' to 5', 

(6-15') Silt, moderate yellowish-brown mottled 
with some light olive gray, with considerable iron 
staining and iron-manganese nodules, especially 
from 14' to IS', 

(14-15') Becoming mOist. 

(15-27') Silt, clayey, dark greenish-gray (see 
descriptions below), 

(15-16') Silt, very clayey, dark greenish-gray, 
moist. 

(16-26') Same as above with some snail shell 
fragments, 

Slightly sandy from 23' to 26', 

Ol 
c: 
'Vi 
co 
u 
u 
> 
CL 
o 
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.r:. 
u 
UJ 

e 
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c: 
III 
III 
t 
'" u 
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CL 
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EnSafe/Allen & Hoshall Monitoring Well 002G02UA 

Project NSA Merrptis Locatic:n Hlngton, TN. SWHJ#2 - Southside Lcnclfl 
Project No; KJ6-08420 Slr'fac:e Elevation: 267.43 feet msJ 
Stated at 1150 on 2-12-96 TOC Elevatic:n 269.57 feet msJ 
CaJ¥)Ieted at 1230 on 2-12-96 Depth to GrOllldwater: KJ.64 feet 

[)"Ing Method: Rotasoric - 4" core bwrel inside 6" casing GrOllldwater Elevation: 258.93 feet msl 
[)"Ing ~y: AlS"lce Envrarnenta, Inc. Total Depth: 27.0 feet 
Geologist: Q Ladd, w. Pa1<s 

30-

35-

40-

45-

50-

Wei Screen: 17 to 27 feet 

GEOLOGIC CESCRIPTION 

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

Soli boring terminated at 27'. Note: No samples 
were collected for lithologic description. These 
descriptions were transferred from the log of 
adjacent monitoring well 002G02DA. 

'Q40.4 

Mea5lJ'ed: 4/8/96 

WELL DIAGRAM 

I : '0 - c 
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EnSafe/ Allen & Hoshall Monitoring Well 002G02DA 

§ 
'ii 

! ~ r 
zm ! S::l d GEOLOGIC CESCRIPTION ~ WELL 
~LL li! ~ I ~ ~ ~~ M 

OL (0-38') Upper Alluvium (see descriptions 
below). 

(0-1') Soil. 

(I-IS') Silt (see de.scriptions below). 
90 BG 

(1-4') Silt, very clayey, moderate 
yellowish-brown. 

(4-6') Silt, moderate yellowish-brown, very dry 
from 4' to 5'. 

(6-15') Silt, moderate yellowish-brown mottled 
with some light olive gray, with considerable iron 
staining and manganese nodules, especially from 
14 to IS'. 

ML 

01 
c: 
'iii 
CII 
(.J 

2 46 BG (.J 

> 
CL. 

0 -..q- ::J 

.r. 0 ... 
U 01 
en 

(14-15') Becoming moist. 
S 
N 

(15-27') Silt, clayey, dark greenish-gray (see 
descriptions below). 

(15-16') Silt, very clayey, dark greenish-gray, 
moist. 

(16-26') Same as above, with some snail shell 
fragments. 

20 ML 

3 89 BG 

Slightly sandy from 23' to 26'. 
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EnSafe/Allen & Hoshall Monitoring Well 002G02DA 

Project foSA MenplJs Location: ~on, TN. SWJ#2 - Southside Ul'ldfl 

Project No~ KJ6-08420 SUiace Elevation: 267.09 feet msJ 

Stcrted at 0145 al2-1-96 TOC E1evaticn: 269.56 feet msJ 
C~ted at 0843 on 2-1-96 Depth to GrOllldwater: 9.14 feet 

[Kling Method: Rotasalic - 4" core bcTrei inside 6" casinrJ GrOllldwater Elevation: 259.82 feet msJ 

[King Cc:lq:>any: Mance Environmental. Inc. Total Depth: 56.0 feet 

Geologist: a Ladd, w. Perks Wei Screen: 41 to 51 feet 

§ 

i 
GEOLOGIC CESCRIPTION 

ML (26-27') Same as above, becoming mottled with 
Itttttffir--t __ ol_iv_e...:g:..r_ay:... __________________ -tI-2"40.1 

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

ML 

(30-31') Silty sand; medium to coarse-grained, 
30- I ~~-+-----------------+237.1 

100 86 IMMfI---1..... olive gray, wet, wood at 30'. r 236.1 '--------------------_--/ 4 
SM 

35-

I--

~~r_M-L1_~(~3~1-~3~2'~)~S~an~d~y-S~iI~t;~o~Ii~Ve~gr~a~y~,m~O~i~st~· _____ _/~2~1 
SM 

ML 

(32-33') Silty sand; medium to coarse-grained 
with small diameter gravel, olive gray, wet, wood r f.234.1 
at 33'. 
~--------------------------~ (33-37.5') Silt (see descriptions below). 

(33-36') Clayey silt, olive gray with some snail 
shell fragments, moist. 

Some greenish-gray color material at 33.5'. 

(36-37.5') Same as above, becoming slightly 

~~--~~s=a~nd~y~·------------------------~r~~1 1,0. -(" r,'" 

Meastred: 4/8/96 

WELL DIAGRAM 

0) 
c 
'(i; 
10 
U 
U 
> a.. 
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u 
(f) 

ci .... 

-"" o .... 
0) 

o:~ (38-53') Deeper Alluvium (see descriptions 
~ S1i below). Ft.~. -I-

40-

45-

r-­
\ 

50-F-

5 100 86 

,0:1>' ( GW 10 (38-40.5') Sand and gravel; sand is fine to 

p~ dimension, light olive gray to olive gray, with -I-
coarse-grained, gravel is up to 0.5" in longest ! 226.6 

I~ 

IV olive gray clay seams, wet. Wood at 38.5' and 
~ ~ ~4_0'_. __________________ ~ 

~ GW (40.5-45') Silty sand and gravel; sand is coarse 
~ to very coarse- grained, gravel is up to 1.5" in 
~ longest dimension; mostly olive gray at 40.5' 

c 
OJ 
OJ 
l3 
CI) 

~ becoming moderate yellowish-brown mottled with 

'~:'6 ,0 SW light gray below, wet. Ir f.22t22211·1~ ~:~ 
8ecoming lighter in color near 45'. I,.. 

o,.~ 
• \. (45-46') Sand, medium to coarse-grained, dark 

O,:~ tv. \ yellowish-orange, with a few small pieces of 
'~,: [)-( S1i gravel. 

~: ~ GW L.-(4-6-_-5-0'-) -6-ra-v-el-a-n-d-s-an-d-; -g-ra-v-el-is--uP-to-3-.5-'-' i-n......J 1 
0: ~ longest dimension; moderate yellowish-brown to 
0: "( dark yellowish-orange, wet. 

S1i f-217.1 

-.: -.; 
.;_.,' 

.. -., 
: - : 
, -' 
':': :' 
.: -': 

':-'; . -': ,.- .. 
,'- . 

: -': ,.-,. 
: -.,' 

':':',: 

';' =:' 
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70 

EnSafelAllen & Hoshall Monitoring Well 002G02DA 

6 95 86 

GEOLOGIC CESCRIPTION 

(50-51') Sand, medium to very coarse-grained 
and gravel up to 2" in longest dimension, 
Moderate yellowish-brown mottled with light gray 
material, wet. 

(51,5-53') Silty and sandy clay with gravel up to 
2,5" in longest dimension, Very light gray 
mottled with moderate yellowish-brown and dark 
yellowish-orange material. Wet. 

Cockfield Formation: Sand, fine-grained, very 
light gray mottled with moderate yellowish-brown 
and dark yellowish-orange material, slightly 
clayey, wet from 53' to 54', With splotches of 
light brownish-gray material at 55', becoming 
very fine dark yellowish-orange sand below 55', 

Terminated soil boring at 56', 

i 
W~DIAGRAM 

c: 
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EnSafe/Allen & Hoshall Monitoring Well 002G03UA 
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EnSafe/Allen & Hoshall Monitoring Well 002G03DA 

~ t5 ~ I ! g~ i~ W 

~ It! 0 
:J (f) c( (f) M Ii: 

Q1.. 
GP 

42 1.5 

ML 

ML 

2 83 BS 

ML 

GEOLOGIC CESCRIPTION 

(0-29') Upper Alluvium (see descriptions 
below). 

(0-2') Soil, gravel, and asphalt. 

(2-6') Clayey silt; olive gray to light olive gray 
to greenish-gray. Contains some 
irpn-manganese nodules. 

(6-13.5') Silt, moderate yellowish-brown mottled 
with light olive gray material. 

(11.5-13.5') Becoming moist with iron staining and 
iron-manganese nodules. 

(13.5-30') Silt (see descriptions below). 

(13.5-26') Silt, olive gray to greenish-gray. 
Moist. 
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En Sa fe/ Allen & Hoshall Monitoring Well 002G03DA 

Project N5A Menplis Locatioo: Hlngton. TN. S/tH.J#2 - Southside LCTlc/fI 

Pro ject No.: KJ6-G8420 SU1ace Elevation: 267.16 feet msJ 

Stcrted at KJ15 on 2-6-96 TOC Elevatioo: 269.62 feet msJ 
Carpeted at 1150 on 2-6-96 Depth to GrOllldwater: 1191 feet Meastred: 4/8/96 

[Xing Method: Rotasoric - 4" core ba"reJ insia! 6" casiIg GrCUldwater Elevation: 258.71 feet msJ 

[Xing ~y: AlarIce Envrormental, Inc. Total Depth: 60.0 feet 

Geologist Q LacId. W. Pa-ks 

u ~ § 
~lli g ~ ~~ 
~~ :l en ~ en 

20-

25-

~ 

IV 
In 

30+ .... -

~ ~ 

~ ! i 0 
M Ii: 

3 65 BG 

§ m 

I d 
~ 

ML 

Wei Screen: 38 to 48 feet 

GEOLOGIC CESCRIPTION 

Iron-manganese nodules below 20', becoming 
more moist with scattered shell fragments. 

Becoming slightly sandy below 22'. 

Wood fragment at 25.5'. 

(26-30') Sandy and clayey silt with 
iron-manganese nodules. Wood fragments from 
28' to 29'. 

~0~'~'0~--~-------------------------------42~ 
. '.0 '. . (29-48') Deeper Alluvium (see descriptions 
0: ·'0 SW below). 
':.0' 

WELL DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well 002G03DA 

! ! 
It! 
M ~ 

4 66 BG 

5 95 BG 

6 

GEOLOGIC CESCRIPTION 

gray in color. Coarsens downward. Moist. 
Contains few snail shell fragments. 

(35-38') Sand, medium to coarse (see 
descriptions below). 

(35-36') Sand, medium to coarse-grained, olive 
gray, wet. 

(36-38') Sand, medium to coarse, olive gray to 
light olive gray color. Coarser with gravel near 
38'. 

(38-39.5') Sand, slightly clayey with gravel, 
medium to very coarse- grained, moderate 
yellowish-brown, wet. 

Clay and sand with gravel, light gray mottled 
with moderate yellowish- brown. 

Shelby tube sample collected from 40' to 43', no 
lithologic description available. 

(43-45.5') Sand, medium to very 
coarse-grained, and gravel UP to 1.5" in longest 

Sli dimension. Moderate yellowish-brown color 
GW mottled with some light gray material. Less 

gravel near 45.5', Wet. 

, 
~ WElL DIAGRAM 
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01 t .S; 

'" co u 
u 

iii > a.. CIJ 
0 '" 
~ 

.c 
u 
en 

9 
N 

'0 
ffi 

c '" CIJ 0 CIJ ... C\I 
u ...... 
'" 52 
u 
> a.. 
,.j 
0 
iii 
(5 
ci 

Page 3 of 4 



• 

• 

• 

EnSafe/Allen & Hoshall Monitoring Well 002G03DA 

7 121 

8 110 BG 

GEOLOGIC rESCRIPTION 

(45.5-46') Sand; fine to medium-grained, light 
gray with some pinkish-gray. 

(46-46.5') Sand, medium to coarse-grained, and 
gravel; moderate yellowish-brown, wet. 

(46.5-48') Sand, medium to very 
coarse-grained, and gravel; olive-gray color, 
wet. Bottom 3" is moderate yellowish-brown 
sand and gravel, with gravel piece up to 3" in 
longest dimension. 

(48-54') Cockfield Formation: Sand; 
fine-grained. 

(48-49.5') Light gray . 

(49.5-50') Dusky yellow. 

(50-54') Light gray. 

(54-60') Clay (see descriptions below). 

(54-58') Silty and sandy clay; olive gray with 
sand seams, olive gray, dark yellowish-orange 
sand at top. Lignite seam near 58'. 

(58-60') Clay; olive gray in color. 

Terminated soil boring at 60' • 

WlliOIAGRAM 
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EnSafe/ Allen & Hoshall Monitoring Well 002G04UA 

§ 
'1ii 

~ ~ f 

:I:W 1 S::l d GEOLOGIC CESCRIPTION ~ WELL DIAGRAM 
8 i ~ ~u. ~ ~ ~ ~2S M w 

(0-27') Upper Alluvium (see descriptions -
below). 

::> 

OL 
0 
e;, 

(0-3.5') Soil and roots. 

T (3.5-16') Silt (see descriptions below). CI 
c 

(3.5-6') Silt, moderate yellowish-brown mottled 
'iii 
co 

with light olive gray, with considerable iron 
u 
u 

staining. > 'iii Q" CIJ 
0 '" (6-16') Silt, olive gray to light olive gray mottled <If CIJ 

2 with moderate yellowish-brown. ~ =2 
I.J 0 ML en C 
ci CIJ 

Moist from 12' to 16'. - &l 

N 

Contains iron-manganese nodules from 13' to 16'. 

3 Mottled with dark yellowish-orange near 16'. 

No description available, collected Shelby tube 
from 16' to 19' for geotechnical analysis. 

c 
(19-27') Silt (see descriptions below). CIJ 

'0 
20 CIJ 

l3 c co 
(19-26') Silt, olive gray to greenish-gray, with a '" '" u 0 

very few snail shell fragments, moist. > 0-
N 

Q" ....... co g 
ML With very fine sand below 22'. 0 I.J 

'0 

1 
;;; c 

Contains roots below 23'. S CIJ 

ci u 
> Contains iron-manganese nodules from 24' to Jj 26'. 

(26-27') Silt, sandy (very fine-grained), olive 
gray to greenish-gray, contains snail shell 
fragments, moist. 

Terminated soil boring at 27'. Note: No samples 
were collected for lithologic description; these 
descriptions were transferred from the log of 
adjacent soil boring 002S0029DA. 

4 
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EnSafe/ Allen & Hoshall Monitoring Well 002G05UA 

• 
I § 

'til 

1 ~ ~ 
;Ern 

S:a GEOLOGIC CESCRIPTION WELL DIAGRAM 

~~ 0 i § ~ 
M E: w 

(0-27') Upper Alluvium (see descriptions -:::> 
below). 0 

e;, 
(0-15.5') Silt; moderate yellowish-brown mottled 

T 
with some light olive gray material. Contains 
sattered iron-manganese nodules. 01 

c: 
'r;; 
co 
u 
u 
> iii a.. CII 

ML 0 '" ~ .!! 
2 ~ 'c u 0 

(f) c 
ci CII 

Slightly moist near 11'. - .0 

N 

• Becoming mottled with some dark greenish-gray 
3 material near 14'. 

Increase in percentage of iron-manganese 
nodules near 15.5'. 

(15.5-26') Silt, dark greenish-gray, slightly 
moist. 

c: 
CII 

20 
CII -0 

~ c: 

ML Becoming light olive gray to greenish gray with co 
'" '" depth. u 0 
> N 
a.. Q. ...... 

Snail shell fragments near 20'. 
co 52 

0 u 
;;; -0 

1 
c: 

0 CII 

ci u 
> 

No description available due to no sample lS 
recovery from 26' to 27'. 

Terminated soil boring at 27'. Note: No samples 
were collected for lithologic description. These 
descriptions were transferred from the log of 
adjacent monitoring well 002GOSDA . 

• 
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EnSafe/Allen & Hoshall Monitoring Well 002G05DA 

§ 

i 
BG 

88 BG 

BG 

BG 

ML 

BG 

2 80 BG 

BG 

BG !J.WWJ+--I 

GEOLOGIC CESCRIPTION 

(0-34') Upper Alluvium (see descriptions 
below). 

(0-15.5') Silt (see descriptions below). 

Moderate yellowish-brown and mottled with some 
light olive gray Contains scattered 
iron-manganese nodules. 

Slightly moist near II'. 

Becoming mottled with some dark greenish-gray 
material near 14'. 

Ol 
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co 
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EnSafe/Allen & Hoshall Monitoring Well 002G05DA 

Project: NSA MefTptis LocatiOO: Hlington. TN. SWJ#2 - Southside La1dfl 

Project No; KJ6-oB420 SlJiace Elevation: 267.18 feet msI 

Stcrted at 0850 on 2-5-96 TOC Elevatioo: 269.33 feet msI 
C~ted at KJ30 on 2-5-96 Depth to GrCUldwater: 12.99 feet Me8Sll'ed: 4/8/96 

ll"iIrlg Method: Rotascric - 4" core ba'reI inside 6" casing GrCUldwater Elevation: 256.34 feet msl 

Il"Iing ~y: AIa1ce Envirorrnenta, Inc. Total Depth: 55.0 feet 

Geologst: a Ladd, w. PiTks Wei Screen: 4Q5 to 50.5 feet 

~ GEOLOGIC rESCRIPTION 

BG 

BG 

20-

3 75 BG 

BG 

25- BG 

-

0 

.---

X BG 

30-"--

§ 

ML 

~ 

ML. 
SP 

f---

mcrease In percentage or Iron-manganese 

......... '--no_d_ul_e_s _ne_a_r_15_,5_', _________ --"/''" 2517 

(15,5-26') Silt (see descriptions below), 

Dark greenish-gray. slightly moist. 

Becoming light olive gray to greenish-gray with 
depth, 

Snail shell fragments near 20', 

No description available due to no sample 
recovery, 

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

"A12 

,,392 

WELL DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well 002G05DA 

§ 

I GEOLOOIC CESCRIPTION WELL DIAGRAM 

4 71 8G 

M1... 
SP 

:; 
0 

8G e;, 

Cl c 
(34-50') Deeper Alluvium (see descriptions 

'u; 
SM 10 

U 
below). (34-34.5') Sand, fine to u ML coarse-grained, mixed with silt, olive gray to > 

8G Q.. 

greenish-gray with snail shell fragments, moist. 0 
~ 

(34.5-35') Silt; olive gray to greenish-gray. ~ 
I.J 

ML Dry. (/) 

ci 'iii 
(35-37') Clayey silt with some fine to - GJ 

N '" 
8G 

medium-grained sand and a few pieces of 2 
dark-colored gravel, olive-gray, moist. Wood at '2 

35.5'. .2 c 
GJ 

(37-39') Silty sand, fine to very 
.c 

SM 
coarse-grained, with Quartz and chert gravel, 
olive gray, wet. 

8G 
ML (39-39.5') Silt; olive gray to light 

brownish-gray. Dry. 

5 100 (39.5-41') Sand, coarse to very coarse-grained, 
and gravel up to 2.5" in longest dimension, olive 
gray near 39.5', then very light gray mottled 

8G with moderate yellowish-brown, wet. 
'0 

(41-43') Sand and gravel; sand is very c 
10 

C '" coarse-grained, some gravel appears GJ 0 GJ 
weathered; moderate yellowish-brown mottled l3 N ..... 
with some light olive gray material, wet. '" 51 

u 
> 
Q.. 

(43-43.5') Sand and gravel, dark 0 
;;; 

yellowish-orange in color, wet. 0 
(43.5-44') Gravel and sand, wet; gravel is gray 

ci 

and red in color and up to 1.5" in longest 1 dimension, sand is light gray. 
8G 
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EnSafe/Allen & Hoshall Monitoring Well 002G05DA 

GEOLOGIC CESCRIPTION WELL DIAGRAM 

BG 

(44-46') Gravel and sand; gravel is up to 3" in 
longest dimension and dark gray, sand is 
moderate yellowish-brown to dark 
yellowish-orange, wet. 

(46-46.5') Gravel and sand; gravel is up to .75" 
in longest dimension, sand is coarse-grained and 
moderate yellowish-brown to dark yellowish­
orange, wet. 

~ 
41 
t; 
." 

U 
> 
~ 

"0 
(46.5-50') Gravel and sand; gravel is up to 3" in u; 

i5 
longest dimension, sand is very coarse-grained ci g-

BG and moderate yellowish-brown to dark U 

6 93 BG '-=yj~--I------------------+2172 1 J~ft:;' 
BG 

BG 

BG 

"., yellowish-orange, wet. ~ 

(50-52.5') Cockfield Formation: clayey sand; 
fine-grained, stained moderate yellowish-brown 
to dark yellowish-orange with some very light 
gray seams of material. 

(52.5-55') Sand, fine-grained, very light gray 
color mottled with some dark yellowish-orange 
material. 

Soil boring terminated at 55' . 

iii 
41 
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41 -"2 
o 
C 
41 
~ 
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EnSafe/ Allen & Hoshall Monitoring Well 002G06UA 

§ 
~ 

u ~ ~ f 

:z:t:i A I d GEOLOGIC rESCRIPTION ~ will DIAGRAM 
8 

~ t-W It! ~ ~~ 0 
M E: 

(0-27') Upper Alluvium (see descriptions .... 
below). 

::> 
0 
t;, 

(0-.5) Soil, gravel, and asphalt. 

T (.5-15') Slit, mostly moderate yellowish-brown to Ol 

light olive gray. c 
'in 
III 

(.5-6') Silt; moderate yellowish-brown moUled u 
u 

with light olive gray material. Some iron staining > 'iii a.. 
ML and rare Iron-manganese nodules. 

Q) 
0 ." 

~ .!! 
2 (6-14') Percentage of light olive gray-colored ~ '2 u 0 

material decreases down to 14'. (J) C 
c5 Q) - .J:J 

N 

(14-15') Becoming mostly light olive gray to 
greenish-gray mottled with moderate 

3 yellowish-brown. Abundant iron staining and 
iron- manganese nodules just above 15'. 

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

wet from 16-19'. 
c 

(19-25') Slit, dark greenish-gray moUled with 
Q) 

20 
Q) '0 

brownish-gray material. Some snail shell l3 f5 
." ." 

fragments present. u 0 
> N ML a.. Q. " III ~ 
:2 u 

'0 

1 
." C 

Some iron/manganese nodules at 24'. Wood at 5 Q) 

25 25'. ci u 
> 

ML (25-27') Silt, olive gray to greenish-gray in Jj 
color. 

Rare snail shell fragments and wet below 26'. 

30 Soil boring terminated at 27'. Note: No samples 
were collected for lithologic description. These 
descriptions were transferred from the log of 
adjacent monitoring well 002G06DA. 
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(0-32') Upper Alluvium (see descriptions 
below). 

75 8 (0-.5') Soil, gravel, and asphalt. 

(.5-15') Silt, mostly moderate yellowish-brown to 
light olive gray. 

(.5-6') Silt; moderate yellowish-brown mottled 
with light olive gray material. Some iron staining 

ML and rare iron-manganese nodules. 

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

2 53 5 

• (14-15') Becoming mostly light olive gray to 
greenish-gray mottled with moderate 
yellowish-brown. Abundant iron staining and 
iron- manganese nodules just above IS. Ol 

.~ 

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

Wet from 16-19'. 
u 
> 
11. -::> 

(19-25') Slit, dark greenish-gray mottled with 0 0 
"l .. 

brownish-gray material. Some snail shell 
Ol 

3 50 5 
~ 

fragments present. 
u 
en 

ML 53 
N 

Some iron-manganese nodules at 24'. Wood at 
25'. 

(25-29') Silt, olive gray to greenish-gray in 
ML color. 

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

(29-32') Sand, very fine-grained, and silt; 

4 78 4 
greenish-gray, rare snail shell fragments, wet. 

Becoming olive gray in color near 32'. 

(32-54') Deeper Alluvium (see descriptions 
below). 

(32-36') Sand, fine to coarse-grained, with clay 'iii 
CIJ 

'" seams. Olive-gray in color with rare snail shell 
fragments, wet. Wood near 34' . 

• (36-39') Sand, fine to coarse-grained, olive 
gray, with scattered gravel and snail shell 
fragments, wet. -'-
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EnSafe/Allen & Hoshall Monitoring Well 002G06DA 

5 90 4 

6 106 4 

GEOLOGIC CESCRIPTION 

(39-44') Sand, fine to coarse, olive gray with 
gravel up to 1" In longest dimension. Rare snail 
shell fragments, wet. 

Clay seams (3" to 5" thick) at 40', 41',42', and 
43.5'. 

(44-46.5') Sand, very coarse-grained, and 
gravel up to 2.5" in longest dimension. Moderate 
yellowish-brown mottled with light olive gray 
material, wet. 

(46.5-48') Sandy Slit; light olive gray to light 
gray in color. A 2" thick sand and gravel seam 
occurs at 47'. Wet. 

(48-51') Sand and gravel; sand is very 
coarse-grained and gravel is up to 3" in longest 
dimension. Moderate yellowish-brown mottled 
with light gray, wet. 

Clay seams near 51'. 

(51-54.5') Sand is now medium to 
coarse-grained and gravel is up to 2.5" in 
longest dimension. Moderate yellowish brown, 
wet. 

(54-55') Cockfield Formation: Silty clay with 
very fine-grained sand. Dusky yellowish-brown 
to moderate yellowish-brown. Lignitic material 
at top. 

Terminated soil boring at 55'. 

c 
CII 
CII 
~ 
'" (.) 

> 
0... 

0 
;;; 

WELL DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well 002G07UA 

2 
ML 

3 

GEOLOGIC lESCRIPTION 

(0-27') Upper Alluvium (see descriptions 
below), 

(O-.f) Soil, gravel, and asphalt. 

(4-15') Silt, moderate yellowish-brown mottled 
with light olive gray and olive gray, 

(4-10') Silt, moderate yellowish-brown mottled 
with light olive gray, with iron-manganese 
nodules, 

(10-15') Clayey silt, moderate yellowish-brown 
mottled with olive gray, becoming moist near IS', 

No recovery from IS' to 16', 

No description available; collected a Shelby tube 
sample from 16' to 19', 

(19-24') Clay and silt, olive gray to 
greenish-gray, wet. 

(24-27') Fluvial Deposits (see descriptions 
below), 

(24-25') Sand, fine to medium-grained, and silt, 
olive gray to greenish-gray, with snail shell 
fragments, wet. 

(25-27') Silt and sand, very fine-grained, 
olive-gray to greenish- gray, with snail shell 
fragments, moist. 

Terminated soil boring at 27', Note: No samples 
were collected for lithologic description, These 

. descriptions were transferred from the log of 
adjacent soil boring 002S0030DA, 

WELL DIAGRAM 

Ol c 
'iii 
10 
u 
U 
> 
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u 
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- CII 
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GEOLOGIC CESCRIPTION s; WELL DIAGRAM 
~~ ii ~ ~ It! ...J 

~u. ~ fii ~ en M 

(0-27') Upper Alluvium (see descriptions 
below). 

(0-.5') Concrete. 

(.5-f) Soil and gravel. 0) 
c: 

(1-4') Silt and clay. 
u; 
10 u 

(1-2') Clayey silt; light olive gray to u iii > 
greenish-gray and mottled with moderate Q. CII 

fI) 

yellowish-brown material. 0 
~ "IT 

2 ~ "2 
(2-4') Silty clay: dark greenish-gray. u 0 

en 'E 
(4-1S') Silt, clayey (see descriptions below). ci CII 

ML - .t:l 

(4-5') Clayey silt, light olive gray mottled with N 

moderate yellowish- brown material. 

(5-15') Moderate yellowish-brown mottled with 
3 olive gray material, contains iron-manganese 

nodules. 

Becoming moist; more clay-rich with less olive 
gray-colored material from 14-1S'. 

(IS-27') Silt and very fine-grained sand. Olive ~ 
CII "0 

gray to greenish-gray in coloJ. Contains snail .. fii u 
shell fragments. Top of Fluvial Deposits '" '" u 0 
estimated at 22'. > 

i '" Q. ....... 
...: u 52 

Sand, jelly-like, lighter in color, wet at 27'. 0 "0 

1 
u; c: 

Wood fragments scattered throughout from 24' (5 CII 

ci u 
to 27'. > 

Jj 
Terminated soil boring at 27'. Note: No samples 
were collected for lithologic description. These 
descriptions were transferred from the log of 
adjacent monitoring well 002GOSDA. 
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GEOLOGIC CESCRIPTION ~ WELL DIAGRAM 

:rl:ii ~i i ~ ~w ...J 

~~ :J~ ~(I) If ~ (I) M 

(0-22') Upper Alluvium (see descriptions 
BG 

below). 

100 BG (0-.5') Concrete. 

(.5-1') Soil and gravel. 

BG (1-4') Silt and clay. 

BG 
(1-2') Clayey silt, light olive gray to 

greenish-gray and mottled with moderate 
yellowish-brown material. 

BG 

2 53 
(2-4') Silty clay; dark greenish-gray. 

BG ML (4-18') Silt, clayey (see descriptions below). 

(4-5') Clayey silt, light olive gray mottled with 

• BG moderate yellowish- brown material. OJ 
c: 

(5-15') Moderate yellowish-brown mottled with 'iii 
It! -BG olive gray material. Contains iron-manganese u :::> 

U 
0 

nodules from 5' to 18'. 
... 

> CI 
Q.. 

BG Becoming moist; more clay-rich with less olive 0 ..., 
gray-colored material from 14-18'. .c. 

0 

BG (18-29') Silt and very fine-grained sand. Olive 
(I) 

ci 
3 90 gray to greenish-gray in color. Contains snail .... 

BG shell fragments. Top of Deeper Alluvium deposits N 

estimated at 22'. 

BG Sand, jelly-like, lighter in color, wet at 22'. 

BG 
Wood fragments scattered throughout from 24' 
to 41'. 

4 96 BG iii 
CIJ 

'" 
BG ~ 

(29-33') Silt and sand; sand is fine to 
'2 
0 

coarse-grained. C 
BG 

CIJ 

4 96 Olive gray to greenish-gray with snail she" U 
BG fragments, wood scattered throughout, wet. + (33-39') Sand, fine to very coarse-grained, and 

BG silt, olive gray to greenish-gray, with snail shell '0 
fragments, wood scattered throughout, wet. c: 

It! 

'" 
BG 

0 
N 

• ..... 

1 
51 

BG .1 5 100 
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EnSafe/Allen & Hoshall Monitoring Well 002G08DA 

BG 

BG 

BG 

BG 

BG 

6 75 

BG ,"",,",,""_.j..., 

GEOLOGIC CESCRIPTION 

(39-41') Sand, fine to coarse-grained, and silt, 
olive gray to greenish-gray, with snail shell 
fragments, with wood scattered throughout, wet. 

(41-42') Sand, fine to coarse-grained, and silt 
with gravel up to 2.5" in longest dimension. Olive 
gray to greenish-gray, wet. 

(42-43') Very coarse-grained sand and gravel 
up to 2"in longest dimension. Moderate 
yellowish-brown, wet. 

(43-45') Gravel up to 2" in longest dimension, 
and sand, very coarse, very light gray mottled 
with moderate yellowish-brown, wet. 

(45-51.5') Cockfield Formation: Clay, dusky to 
dark yellowish-brown with light olive gray 
fine-grained sand laminations. 

Becoming very sandy near base of soil boring; 
sand is fine to medium-grained and light olive 
gray in color. 

Terminated soil boring at 51.5'. 

WELL DIAGRAM 
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§ 

~ 
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:I:~ ! I d GEOLOGIC IESCRIPTION ~ WELL DIAGRAM 
~u. ~ 0 ~ ~ 
~~ ~ Ii: w 

(0-26') Upper Alluvium (see descriptions 

QL below). 
GW 

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

(3.5-8') Clayey silt; moderate yellowish-brown 01 

mottled with light olive gray material containing 
c:: 
'iii 

ML iron-manganese nodules, 
m u .-

:> 
U 0 
> e;, 
a.. 
0 

(8-19') Silt, very clayey, moderate 
"f 

2 ~ 
yellowish-brown to dark yellowish- brown u iii 

en CII 

mottled with medium gray material. ." 

ci CII - .-
Abundant iron-manganese nodules from 9' to 11'. N 

'2 
0 -c:: 

• Moist with some iron-manganese nodules from 13' 
CII 

ML 
to IS'. U 

3 Less iron-manganese nodules, becoming more 

r dark yellowish-orange from 15-19'. 

c:: 
(19-23') Silt, clayey, olive gray to 

CII 
CII '0 ... c:: 

greenish-gray, becoming just olive gray from 22' u m 
ML 

." '" to 23', containing snail shell fragments. u 0 
> N 
a.. i ..... 
:2 u 52 

(23-27') Silty sand; fine to medium-grained, '0 

1 '" c:: 
olive gray in color, with snail shell fragments, 

- CII 

SM 
C! u 

moist to wet. Top of Deeper Alluvium deposits o > 

estimated at 26', jj 
wet below 25'. 

Terminated soil boring at 27'. Note: No samples 
were collected for lithologic description, These 
descriptions were transferred from the log of 
adjacent monitoring well 002G09DA . 

• 
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~w ! GEOLOGIC rESCRIPTION ~ WELL DIAGRAM 
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I-W 

~ ~~ ~i ii ~ ~ ~ ~ (/) M 

(0-26') Upper Alluvium (see descriptions 
8 below). 

75 
OJ.. 

(0-3.5') Soil and gravel (fill). GW 
6 

(3.5-8') Clayey silt: moderate yellowish-brown 

5 
mottled with light olive gray material containing 
iron-manganese nodules. 

ML 

6 

(8-19') Slit, very clayey, moderate 
5 yellowish-brown to dark yellowish- brown 

2 98 mottled with medium gray material. 

6 
Abundant iron-manganese nodules from 9' to 11'. 

CI 
c 
'in 
co 

6 Moist with some iron-manganese nodules from 13' 
(.) 

ML (.) 

to 15'. > 
Q" 

0 -4 "'" ::> 
Less iron-manganese nodules, becoming more 0 .s:. e;, 
dark yellowish-orange from 15-19'. u 

(/) 

ci 
5 -

N 

2 
(19-23') Silt, clayey (see descriptions below). 

20 3 90 
(19-22') Silt, clayey, olive gray to 

5 ML greenish-gray, containing snail shell fragments. 

(22-23') Same as above, but olive gray In color. 

6 
(23-27.5') Sand, fine to medium, silty, olive gray 

in color, with snail shell fragments, moist to wet, 

25 6 wet below 25'. Top of Deeper Alluvium deposits 
estimated at 26'. 

5 
4 100 (27.5-28') Sand, fine to very coarse-grained, 

olive gray, with snail shell fragments, wet. 
5 ML (28-31') Silt: olive gray In color with snail shell 

fragments. Wet. Vegetation near 29'. 
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"iii 
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~ I-u. ~ ...J ~ ~~ :J~ <Ul Ul M fE ~ 
ML - III 

::> -3 o .-... c: 
(31-34') Silty sand, very fine-grained becoming u 01 0 

U U progressively coarser near 34', olive gray to > 
4 100 SM light olive gray near 34', with snail shell 

~ 

8 0 

fragments, wet. 
":t 

~ 
u 

(34-34.5') Coarse to very coarse-grained sand Ul 

9 6 with gravel. light olive gray to greenish-gray, 
containing snail shell fragments, wet. 

T 6 
(34.5-35') Sand, very fine to medium-grained, 

light olive gray to greenish-gray, wet. 

(35-38') Silty sand, very fine to very 
coarse-grained, with Quartz and chert gravel up 

c: 
III '0 

to I" in longest dimension, olive gray, wet. 
III c: 

• ~ co 
40 5 390 

<II 
<II 

(38-43') Sand and gravel; sand is fine to very u 0 

'" 5 > ..... 
coarse-grained, gravel is up to l"in longest ~ 52 
dimension; moderate yellowish-brown mottled 0 
with light gray material, wet. 

u; 0. 

S co 
6 u 

(43-44') Coarse-grained sand, moderate 
ci '0 

yellowish-brown mottled with medium light gray jj 4 6 material, wet. 

(44-46') Sand and gravel, gravel and sand 
(see descriptions below). 

5 
(44-45') Sand and gravel; sand is very 

coarse-grained and gravel is up to 1.5" In 

5 
longest dimension; moderate yellowish-brown 
mottled with medium light gray material, wet. iii 

III 

50 6 102 (45-46') Gravel up to 1.5" in longest dimension, 
<II 

~ 
6 and sand, dark yellowish-brown to moderate "2 

0 
yellowish-brown; becoming clayey near 46'. 'E 

ClI 

(46-55') Cockfield Formation: Clay, dusky 
.0 

5 yellowish-brown to dark yellowish-brown. 1 5 With light olive gray sandy seams below 52'. 

With some lignite seams below 53'. 

Terminated soil boring at 55' . 

• 
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GEOLOGIC rESCRIPTION £ WELL DIAGRAM 

~m ~i i 8 ~ It! ...J 

~~ :J! ~(I) ~ ~ (I) M w 
(0-32') Upper Alluvium (see descriptions 

below), 

Slit and clay (fill material) from 0' to 6', 
moderate brown to moderate gray color, 

Moderate gray to light yellowish-brown, slightly 
moist. OJ 

.s 
'" co iii u Q) 

u '" > .!! a.. 
0 '2 

MI- 0 'iI' -CL ~ 
c 
Q) 

U &l 
(I) 

Mottling with dark yellowish-orange material with c:i -2 some organic material from 13' to 16', N 

Slit, moderate brown to light gray with dark 
orangish-yellow mottling from 16' to 25', Organic 
material present. Moist. Becomes wet at 20', 

3 

ML Color change at 25' to light greenish-gray and c 
Q) 

olive gray, Shell fragments present. Wet. 
Q) '0 
U C co 
'" '" Slit with minor clay and sand, Moderate u 0 

greenish-gray with common snail shells, Wet. 
> 

2-
C\I a.. -~ u 52 

0 '0 

1 
;;; c 
0 Q) 

ci u 
> 

Terminated soil boring at 32', Note: No samples 

jj 
were collected for lithologic description, These 
descriptions were transferred from the log of 
adjacent monitoring well 002GIODA, 

Page I of I 



EnSafe/Allen & Hoshall Monitoring Well 002G10DA 

• 
~ § 

~ 
(.J 

~ 2 ~ 
r 

~~ ! i 
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4 
(0-36') Upper Alluvium (see descriptions 

below). 

67 4 Silt and clay (fill material) from 0' to 6', 
moderate brown to moderate gray.in color. 

2 

Moderate gray to light yellowish-brown, slightly 
3 moist. 

3 

2 35 3 t:il. 
Cl 

• 3 Mottling with dark yellowish-orange material with 
some organic material from 13' to 16'. 

3 
01 
c: 

Silt, moderate brown to light gray with dark 
"in -4 III "" orangish-yellow mottling from 16' to 25'. Organic 
(.J 0 
(.J 0, 

material present. Moist. > a... 
3 0 

-.:r 
Wet at 20'. ~ 

3 90 3 u 
(J) 

ci -3 N 

Color change at 25' to light greenish-gray to 
3 olive gray. Shell fragments present. Wet. 

Ml Silt with minor clay and sand. Moderate 
2 greenish-gray with common snail shells. Wet. 

4 100 

2 

4 100 2 

2 

3 

2 
(36-50') Deeper Alluvium (see descriptions 

• Sit. below) . 

2 
SM 

Page I 



EnSafe/Allen & Hoshall Monitoring Well 002G10DA 

u ~ 2 I § ~ 
, 

~i A S:a d GEOLOGIC IESCRIPTION S WELL DIAGRAM . ti 
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5 85 2 (36-45') Sand with gravel. Silt seams from 
38-42', with thicknesses ranging from 6 to 12 

Sli inches. Sand is brownish-gray to light 
2 SM yellowish-brown. 

'0 
c:: 
10 

2 
III 

0 Gravel in a silt and clay matrix with minor sand. N .... 
3 

Very hard, dry to moist. 52 

Sand and gravel, light yellowish-brown to light 1 2 
yellowish gray. 

Color change to dark orangish-yellow. 

6 120 2 Cockfield Formation: Dark brownish-gray clay 
is 
CI.I 
III 

with interbe~s of silt and fine sand. Fine to 

2 C1.. 
ML 

medium-grained sand lense at 55'. 

2 

Terminated soil boring at 56'. Note: PID 
response likely due to moisture in samples. 
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EnSafe/Allen & Hoshall Monitoring Well 002G11UA 

ML 

ML 

GEOLOGIC CESCRIPTION 

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

(22-24') Clayey silt, pale yellowish-brown to 
pale brown in color. Moist. 

(24-27') Silt (see descriptions below). 

(24-26') Silt; medium gray to brownish-gray with 
patches of dark yellowish-orange material. 
Moist. 

(26-27') Silt, light olive gray to medium gray, 
slightly moist. 

Soil boring terminated at 27'. Note: No samples 
were collected for lithologic description. These 
descriptions were transferred from the log of 
adjacent monitoring well 002GI1DA. 

~ 
CII 
U 
." 

U 
> a.. 

WELL DIAGRAM 

'0 

16 
." 

o 
N ...... 
51 
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EnSafe/Allen & Hoshall Monitoring Well 002G11DA 

• Project: NSA MetTplis Locatioo: Hlngton, TN. SWJ#2 - Sout/Isi(j? LCKI(fff 

Project No~ 106-08420 SUiace Elevation: 265.fT feet msJ 

Started at K)K) on 1-16-96 TOC E1evatioo: 268.Tl feet msJ 
COOJ;)Ieted at 0915 fYll-fT-96 Depth to GrotJ'ldWater: 4.fT feet Measu-ed: 4/8/96 

0"1i1g Method: 41/4"10 HoIow-Stem Aooer. 5' FIg1ts GrOll'ldWater Elevation: 26260 feet msJ 

0"1i1g Coopany: Alance Enworrnental, Inc. Total Depth: 46.0 feet 

Geologst: J. lHl1ichae/, W. PETkS, a Ladd Wei Screen: 322 to 422 feet 

§ 
~ 

u ~ ~ ~ ~ f 

~w 1 ! d GEOLOGIC rESCRIPTION ~ WELL DIAGRAM xlii ~i 
W 8 j-W i ~ ~ ~ ..-

~~ :J~ ~Ul 0 -:r-
Ul M s: W 

(0-33') Upper Alluvium (see descriptions ~ 

I 42 BG below). r 2642 

l- I- (0-1') Fill and skeet fragments. 

2 71 BG (1-24') Silt, clayey (see descriptions below). 

l- I- (1-2') Clayey silt, yellowish-brown to 

S- 3 73 BG 
brownish-gray in color. 

(2-6') Slit, clayey, dark yellowish-brown with 
l- I-- dark yellowish-orange staining. Trace of 

4 S3 BG organic material. 

l- I-- Finely laminated and contains small 
iron-manganese nodules from 4-6'. 

S 96 BG 
(6-S') Silt, decreasing clay content and 

• lO- r- I- increasing iron-manganese nodule content. 

6 100 BG Yellowish-brown to light olive gray, moist. 

~ I-
(S-IS') Silt, slightly clayey yellowish-gray to Ol 

light olive gray color, moist. 
c 

ML 
u; 
III 

7 100 BG Increase in dark yellowish-orange staining, 
u 
u 

- - moisture content, and iron-manganese content > a.. -from 10-14'. '" 0 0 

IS- S 100 BG ~ e;, 
Stained dark yellowish-orange in color from ~ 

u 
- - 14-16'. Very moist from 14-IS'. Ul 

c::i 
9 100 BG Less staining from 16-IS'. Very moist from 16' to 

.... 
17' (water came up the borehole when auger was 

N 
I-- I--

advanced). 
10 92 BG (IS-I9') Silt, slightly clayey, medium gray in 

20- I-- I-- color. Moist. 

" S3 BG (19-20') Silt, slightly clayey, yellOWish-gray to 
light olive gray, moist. 

l- I--
(20-22') Silt, slightly clayey, medium light gray 

12 100 BG to light gray, stained moderate brown, moist. 

'- I- (22-24') Silt, clayey, pale yellowish-brown to r 4!412 

2S- 13 100 BG pale brown color, moist. 

- r- ML 
(24-2S') Slit (see descriptions below). 

14 100 BG 
(24-26') Silt; medium gray to brownish-gray with 

patches of dark yellowish-orange material. 

• - - Moist. 

r 
2372 

IS 100 BG ML 
(26-2S') Silt; light olive gray to medium gray. -i "-

Slightly moist. -LI 30--- --
(2S-33') Silt, sandy (see descriptions below). 
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16 100 8G 

17 100 BG 

18 71 BG 

19 92 BG 

20 58 BG 

21 88 BG 

22 92 BG 

23 83 8G 

§ ~ 

i d 
~ 

ML 

GEOLOGIC CESCRIPTION 

(28-30') Sandy silt; light olive gray to medium 
gray in color, slightly moist. 

(30-32') Silt, sandy, light olive gray, slightly 
moist, contains pockets of small red 
carbonaceous material. 

(32-33') Silt, sandy, medium light gray to medium 
gray, moist. 

(33-43') Deeper Alluvium (see descriptions 
below). 

(33-34') Sand, fine to coarse-grained, light 
olive gray color, wet. 

(34-36.25') Sand, fine to coarse-grained, with 
clay, silt, and gravel up to .5" in longest 
dimension. Light brownish-gray to pale red, 
moist. Coantains silt and clay from 34-35'. 

(36.25-38') Clayey sand with gravel up to I" in 
longest dimension, olive gray to medium gray, 
moist. 

(38-40') Sand and gravel, light olive gray to 
pale brown. Gravel content increases with 

,",,~I----+ ... I depth. 

(40-42') Sand and gravel, olive gray to 
brownish-gray stained dark yellowish-orange, 
wet. 

(42-43') Sand and gravel, light olive gray, wet. 

(43-46') Cockfield Formation: Clay, 
brownish-gray to dusky brown, finely micaceous, 
with fine-grained sand laminae from 44' to 46'. 

Terminated soil boring at 46'. 

WELL DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well 002G12UA 
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:I:1:ii ~w i~ 
w 1 ~ d GEOLOGIC CESCRIPTION s:; WELL DIAGRAM 

~w i ~ i ...J ~ ~~ :Ji ~ ~ <(/) (/) M 

(0-28') Upper Alluvium (see descriptions 
58 4 below). 

Silt and clay: light brown to dark 

2 75 6 
yellowish-brown color from 0'-2'. 

light brown to yellowish-brown color. Many small 
iron-manganese nodules. Staining with orange 

3 50 5 rust-colored material. Dry. 
01 
c: 

Grayish-brown to light brown color, stained dark ·in iii CII 
orange to rust- colored. Iron-manganese u CI) 

." 

4 75 4 nodules common. Dry. 
u ~ > 
~ ·c 

Slightly moist. 0 0 -~ c: 

5 ~ 
CI) 

100 3 Fewer iron-manganese nodules, very slightly I.l 
&l 

• moist. 
(/) 

9 
6 92 3 

Increase in percentage of iron-manganese N 
nodules; increase in moisture content from ItS' 
to 12'. 

7 92 3 Yellowish-brown to light olive gray color. 

Ml 
Decreased staining and percentage of 

CL iron-manganese nodules. Moist. 

8 96 3 Medium yellowish-brown to light olive gray, 
moist. 

9 92 3 
Silt and clay, moist. Increased staining. 

Light olive gray. 

10 100 4 
Color change to medium gray at 18.5'. Some 
staining with black material (iron/manganese or 
organics). c: "0 CI) 

CI) c: 
U CII 

11 100 4 ." 
(/) 

U 
0 
N 

> '-
~ 52 

12 100 3 "0 
;;; Co 

CII 

Decreased moisture content. 
0 I.l 
ci "0 

13 100 4 jj Clay and silt; greenish-gray, dry. 

14 100 4 

• Terminated soil boring at 28'. Note: PID 
response likely due to moisture content of soil. 

30 
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EnSafe/Allen & Hoshal/ Monitoring Well 002G12DA 

§ Co) 

I m 
1 I d 
~ ~ M 

tI.. 
CL 

75 8G ML 

GEOLOGIC CESCRIPTION 

(0-35') Upper Alluvium (see descriptions 
below). 

Silt and clay; light brown to dark 
yellowish-brown color from 0'-2'. 

Light brown to yellowish-brown color. Many small 
iron-manganese nodules. Staining with orange 
rust-colored material. Dry. 

Grayish-brown to light brown color, stained dark 
orange to rust- colored. Iron-manganese 
nodules common. Dry. 

Dry to slightly moist. 

F ewer iron-manganese nodules, very Slightly 
moist. 

Increase in percentage of iron-manganese 
nodules; increase in moisture content from 11.5' 
to 12.0'. 

Yellowish-brown to light olive gray color. 
Decreased staining and percentage of 
iron-manganese nodules. Moist. 

Medium yellowish-brown to light olive gray, 
moist. 

Silt and clay, moist. Increased staining. 

Light olive gray. 

Color change to medium gray at 18.5'. Some 
staining with black material (iron/manganese or 
organics). 

Decreased moisture content. 

Clay and silt; greenish-gray, dry. 

Clayey silt, light olive gray to medium gray 
color. Some orangish- brown staining. Mostly 
dry. 

'iI 
If' 
iE WELL DIAGRAM 

~ w 

CI 
.~ 

'" III 
Co) 

Co) -> '" 0 a.. 0, 
0 
~ III -~ '2 
u 0 

(J) 'E 
ci III .... .Q 
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EnSafe/Allen & Hoshall Monitoring Well 002G12DA 

• Project /lISA Menpl'is Locatiat: l41hgton, TN. SI'HJtII2 - Southside Lcndfl 

Project No.: 06-08420 Slrface Elevation: 266.56 feet msI 

Started at 1300 on 1-29-96 TOC E1evatiat: 268.63 feet msI 

C~ted at 1400 on 1-30-96 Depth to GrOllldwater: 6.02 feet Measll'ed: 4/8/96 

[Xing Method: Rotasoric GrOllldwater Elevation: 26261 feet msJ 

[Xing ~y: Aka7ce [l'ilng Total Depth: 50.0 feet 

GeolO!;jst: J. Kilgsbtry, R Thomas Wei Screen: 38.5 to 48.5 feet 

§ 
~ 

u ~ ~ ~ ~ r -
g~ A I d GEOLOGIC CESCRIPTION ~ WELL DIAGRAM :1:8 ii 

w 

~ ~u. i 0 ~ ~ ~~ :len en M Ii: 

2 75 BG 
I I OJ 
c: 

l- I- ML Contains streaks of fine to medium-grained sand 
u; 
co 

approximately 1 to 2 Inches thick, light 
u 

3 83 BG u - I-
olive-gray to medium gray. > a.. 

• 

l- I- 232.6 0 
Po sc. Silt, sand, and clay, light olive gray. ~ 

35- 4 100 BG ~: o~ 23t6 .s.: 
(35-51') Deeper Alluvium (see descriptions u 

0': SW en 
I-L- below). 

r 
230.6 e , 

(35-36') Sand; fine to coarse-grained, N 

\ yellowish-gray to yellowish- brown color. 

t 
.' 

Start five-foot split-spoon intervals. -
- "0 

40-1-.- .0. f'./. 
226.6 -.' c: 

Sand and gravel; gravel up to 1" in diameter. 
co 

5 ~ Sli 
en 

67 BG 6: Yellowish-gray to yellowish-brown in color. -., 0 
GW c: N 4lJ · _. ..... 

1-1.-
-,. 

224.6 4lJ -:.: 52 l3 -
'" u -
> - . a.. 

"0 -., 

45- !- r- 2216 
u; Q. · _. 

.0. 

~ 0 co -': 
Sand and gravel, yellowish-brown to u - . 

ci "0 .' -.' 
6 83 BG ~:' ~~ · - . iii yellowish-gr ay . 

jJ 
- 4lJ 

'" I- L-
-,. 

2'Q6 
- . 

· -", .!! 
-., c 

· _. 0 

~~~. 
c _ 4lJ 

'" . ~. U 
50-[. .0:. '.0 , ... 86 ~ ..L 

7 75 BG 0': SW 
Sand with rare gravel, light olive gray, matrix 

.0:. ".0 resembles reworked Cockfield Formation from 50' 
f ftll sc.1 to 51'. Cockfield Formation contact is at 51' . 

. @!J Sand, fine to medium-grained, finely lignitic and 
micaceous, is present from 51' to 51.5'. 

Sand with silt and clay. 

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

• 60-
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EnSafelAllen & Hoshall Monitoring Well 002G13UA 

~ 
§ 

~ 
u ~ ~ m T 

~i 1 ! d GEOLOGIC CESCRIPTION S WELL DIAGRAM· ::t:ti:i ~i i ~ ~w It! fA ~~ ~U) ~ :lU) U) M 

(0-30') Upper Alluvium (see descriptions 
Ol below). 

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

Silty clay/clayey silt, greenish-gray and -moderate yellowish-brown, slightly moist, soft to 
:> 
0 

slightlY firm, with some dark iron staining. 
a, 

01 ~ c 
Clayey silt, greenish-gray and moderate 'r;; '2 

ID 0 

yellowish-brown, with iron/ manganese inclusions u C 
and organic material, Slightly moist. u III 

> .Q 

11. 

Iron-manganese nodules increasing in 0 
'Of 

percentage and size (up to .5" in diameter). .c 
u 

Some staining with a dark yellowish-orange 
U) 

material. S 
~ 

Ml Increase in clay percentage. 
ID 
III 

Clayey silt, light olive gray color stained light ". 

brown to dark yellowish-orange. Moisture ~ 
'2 

content increasing as iron/manganese nodules 0 

decrease in percentage. 
C 
III 
.Q 

Very moist at 14' becoming less moist near 16', 
rare iron/manganese nodules. 

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

Silty clay, medium light to medium gray, wet. c 
20 III 

Dark greenish-gray to grayish-olive green color, III 
~ 

wet. ". 

u '0 
> C 

Very moist. 11. ID 
". 

'0 0 
N u; ...... 

Cl 0 
Q. 52 

Light olive gray to grayish-olive green color. 
ID 

ci U 
'0 

Very moist and soft. 

~ 
Clayey silt, slightly moist, soft. 

Ml 
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EnSafe/Allen & Hoshall Monitoring Well 002G13MA 

t,) 

~ ffi 
! d 

~ ~ M FE 

86 OL 

t:iL 
CL 

2 86 

ML 

3 86 

CL 

ML 

GEOLOGIC CESCRIPTION 

(0-34') Upper Alluvium (see descriptions 
below). 

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

Silty clay/clayey silt, greenish-gray and 
moderate yellowish-brown, slightly moist, soft to 
slightly firm, with some dark iron staining. 

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

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

Some staining with a dark yellowish-orange 
material. 

Increase in clay percentage. 

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

Very moist at 14' becoming less moist near 16', 
rare iron/manganese nodules. 

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

Silty clay, medium light to medium gray, wet. 

Dark greenish-gray to grayish-olive green color, 
wet. 

Very moist. 

Light olive gray to grayish-olive green color. 
Very moist and soft. 

Clayey silt, light olive gray to grayish-olive 
green color, slightly moist, soft. 

"iii 
f 
=- WELL DIAGRAM 

~ 

Ol 
c: 
'in 
10 
t,) 

t,) -::> > 0 
~ a, 
0 
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.c. '2 
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EnSafelAllen & Hoshall Monitoring Well 002G13MA 

~ 

1 d 
~ 

..J 

~ 

ML 

GEOLOGIC CESCRIPTION 

Sandy silt with rare coarse subangular sand 
grains. Wet. 

Olive gray color, wet, soft. 

Sandy slit with fine to coarse-grained sand 
between 34' and 35' fining downward to 
fine-grained sand between 35' and 38', soft. 
Top of Deeper Alluvium deposits estimated at 
34'. 

Sand and gravel, gravel up to I" in diameter, light 
olive gray. 

Silty sand, light olive gray 

Silty sand with some gravel, light olive gray to 
light gray. 

No sample collected from 40' to 48' due to 
heaving sand. 

Terminated soli boring at 46'. Note: No samples 
were collected for lithologic description. These 
descriptions were transferred from the log for 
monitoring well 002G13DA. 

"' 
5 WaLDIAGRAM 
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u 
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EnSafe/Allen & Hoshall Monitoring Well 002G13DA 

• 
§ 

'if 
u ~ ~ ~ ~ 

If 

~w ! i GEOLOGIC CESCRIPTION ~ WELL DIAGRAM zw ~~ 
w 8 

~u. :Ji i It! c ~ ~ ~~ ~en en M Ii: 

(0-34') Upper Alluvium (see descriptions 
46 BG OL below). 

Clay and silt, dark yellowish-brown, moist, with 

2 83 BG organic material and roots. 

Silty clay/clayey silt, greenish-gray and 
moderate yellowish-brown, Slightly moist, soft to 

3 88 3 slightly firm, with some dark Iron staining. 

Clayey slit, greenish-gray and moderate 

4 79 2.5 
yellowish-brown, with iron/ manganese inclusions 
and organic material, Slightly moist. 

Iron-manganese nodules increasing in 

5 100 2 percentage and size (up to .5" in diameter). 

• Some staining with a dark yellowish-orange 
material. 

6 108 BG Increase in clay percentage. ML 01 

Clayey silt, light olive gray color stained light 
c 
;;; 

7 108 BG brown to dark yellowish-orange. Moisture 
co 
u 

content increasing as iron/manganese nodules u -:::0 > 0 
decrease in percentage. 0.. e;, 

0 

8 108 BG Very moist at 14' becoming less moist near 16', 
~ .!! 
~ c 

rare iron/manganese nodules. u 0 
en -c 
ci III 

9 108 BG Clayey slit, medium gray to light olive gray - .0 

stained light brown to dark yellowish-orange, N 
very moist. 

10 100 BG 
Silty clay, medium light to medium gray, wet. 

Oark greenish-gray to grayish-olive green color, 
II 92 BG wet. 

Very moist. 

12 100 BG 
CL 

Light olive gray to grayish-olive green color. 

13 96 BG Very moist and soft. 

14 96 BG 

• 15 96 BG 
Clayey silt, light olive gray to grayish-olive 

ML green color, slightly moist, soft. 
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EnSafe/Allen & Hoshall Monitoring Well 002G13DA 

§ u ~ ~ ~ ffi 
~w ~ A I d ii i 8 :Ji !i! ~ ~ Ul M 

16 33 BG 

17 83 BG ML 

18 79 BG 

19 100 BG 

20 100 BG 

21 96 BG 

22 100 BG 

23 100 BG 

GEOLOGIC rESCRIPTION 

grains. Wet. 

Olive gray color, wet, soft. 

Sandy silt with fine to coarse sand between 34' 
and 35' fining downward to fine-grained sand 
between 35' and 36', soft. Top of Deeper 
Alluvium deposits estimated at 34'. 

Sand and gravel, gravel up to I" in longest 
dimension, light olive gray. 

Silty sand, light olive gray. 

Silty sand with some gravel, light olive gray to 
light gray. 

No sample collected from 40' to 46' due to 
heaving sand. 

Sand and gravel, light olive gray. Wet. 
Considerable iron-staining at47.5'. 

No sample collected from 48' to 51'. 

Sand and gravel, dark yellowish-orange 
changing to yellowish-gray color near 53'. 

No sample collected from 53' to 56'. 

Sand and gravel, yellowish-gray to pale 
yellowish-brown. Gravel up to I" in longest 
dimension. Locally stained dark 
yellowish-orange, wet. 

No sample collected from 58' to 61'. 
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WELL DIAGRAM 
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EnSafe/Al/en & Hoshal/ Monitoring Well 002G13DA 

Project NSA f.fefTpI'rs Location: Mlngton, TN. S/IH.J#2 - Southside Lcndfi 
Project No~ KJ6-08420 Slrfac:e Elevation: 261.05 feet msJ 
Stcrted at I1KJ on 1-19-96 TOC Elevation: 269.12 feet msJ 
CCfI1)Ieted at 1130 on 1-20-96 Depth to GrOllldwater. 5.36 feet Meastl'ed: 4/8/96 
[Xing Method: 4 1/4"/D HoIow-Stem Auger, 5' FJg'lts GrOllldwater Elevation: 263. 76 feet ms/ 

Total Depth: 61.0 feet 
Geologist: a Ladd, J. Kilgsbiry, A. Choate Wei Screen: 55 to 65 feet 

65-1- r-

-'-

70-

75-

80-

85-

90-

24 

§ 

! GEOLOGIC rESCRIPTION 

~~--~--------------------------------~~ 
141 86~: I'r S1i 

.o:~ GW 
Sand and gravel, moderate yellowish-brown to 
dark yellowish-brown color. 

Color change to dusky yellow brown. Wet. f 
204.6 

~ __________________________ -J 

No sample collected from 62.5' to 65'. 

25 100 86 

I;:;r°:"1~rn-::~::-:-I..,-----------------~202.1 .:: ..s IoI.l.l. Fine to coarse-grained sand and gravel, 
. :.-. ,:,-~~oIiVe-gray to light olive gray. Fining downward {-2OI.1 
. . .... SP and turning dark yellowish-orange to light brown 

, 200.1 
in color near 65.5. ~ ____________________________ -J 

Cockfield Formation: Sand, fine-grained, dark 
yellowish-orange to light brown, wet. 
Terminated soil boring at 67'. 

WELL DIAGRAM 

c: 
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0- -(I) III 
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~~ .. ;. 
~ 

I 

. Page 3 of 3 



EnSafe/Allen & Hoshall Monitoring Well 002G14UA 

3 Common iron staining from 16' to 20'. 

c: 
CIJ 

20 
CIJ '0 

Silt and clay, olive gray to greenish-gray, wet. 
l:; 16 
." ." 

U 0 
> Q. 

N 
a.. ...... 
~ 

III g u 
t:tl 0 '0 

1 
Ui c: 

CL 0 
CIJ 
u 

Slightly moist between 25' and 27'. ci > a.. 

J.j 
Terminated soil boring at 27'. Note: No samples 
were collected for lithologic description. These 
descriptions were transferred from the log of 
adjacent monitoring well 002G14DA. 

4 
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EnSafe/Allen & Hoshall Monitoring Well 002G14DA 

• 
~ § 

'iii 

~ t i 1 ~ GEOLOGIC IESCRIPTION W&LDIAGRAM 

0 ! ~ ~ 
M ~ w 

(0-32') Uper Alluvium (see descriptions below). 

Clayey silt, dark yellowish-brown to 

83 3 brownish-gray 

Some organic material between 5' and 6'. 

ML Silt, light yellowish-brown to yellowish-gray 
2 80 BG mottled with dark orangish-yellow material. 

Organic material (specks) common from 10' to 

• 16'. Very moist. 

Common iron staining from 16' to 20'. 
01 
c 
·iii 
ca 
U -:0 
U 0 
> ... 
Q.. 01 

0 
'q" 

3 90 BG Silt and clay, olive-gray to greenish-gray, wet. .r= 
u en 
ci -
N 

t:1I.. 
Slightly moist between 25' and 29'. 

CL 

Light olive gray color; mottled with brown to 
reddish-brown material. 

4 90 BG 

(32-66') Deeper Alluvium (see descriptions iii 
OJ 

t:1I.. below). 
." 

OJ 

SM -Light olive gray silt to fine sand. No mottling. "2 
0 

Wet. -c 
OJ 

More sand from 36' to 39'. f • SM 

--L 
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EnSafe/Allen & Hoshall Monitoring Well 002G14DA 

1 ~ GEOLOGIC CESCRIPTION 

~ ~ 
90 BG Coarse-grained sand with rare gravel. Dusky 

SP yellow color from 40' to 41' changing to olive 
gray in color from 42' to 43'. 

Sf. Sand and gravel, reddish-brown to dark 
GW orangish-yellow. 

Coarse-grained sand with some gravel. Dark 

SP 
orangish-yellow to reddish-brown becoming 
dusky yellow around 49' to 50'. 

6 110 BG Sand, fine-grained, yellowish-gray to very light 
yellowish-brown, finely micaceous, wet. 

7 90 BG 

Some ironstone and reddish-brown sand. 

Cockfield Formation: clay and silt, dark gray. 

8 100 BG 

Terminated soil boring at 76'. 

~ r 
~ 

~ w 

WELL. DIAGRAM 

'0 
c: 
III 
U) 

0 
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iii 
CIJ 
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EnSafe/ Allen & Hoshall Monitoring Well 002G09DA 

Project: NSA Memphis Lacatlon:Mllllngton,TN.SWMU#2-Southslde landfill 
Project No.: 106-08420 Surface Elevatlan: 265.51 feet mal 
Started at 0830 on 1-30-96 TOC Elevatian: 267.96 feet msl 
Completed at 0945 on 1-30-96 Depth to Groundwater:17.15 feet Measured: 4/8/96 
Drilling Method: Rofaoon_ ...... bo .... _ tJ' cooing Groundwater Elevatlon:250.81 feet msl 
Drilling Company: Alliance Environmental, Inc. Tatal Depth: 55.0 feet 
Geologist: D. Ladd, W. Parks Well Screen: 36 to 46 feet<;;-

~! 
§~ ~ ~ o Ig I d 

~~ i~ ~ 
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20-

11\ 
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30+--

! . I WELL DIAGRAM 
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~ 1 ~ ~ : ~ ~ ~ 

GEOLOGIC DESCRIPTION 

751 Jm~ 
(0-26') Upper Alluvium (see descriptions 
below). 

(0-3.5') SoD and gravel (fill). 

(3.5-8') Clayey slit; moderate yellowish-brown 
1262 

5 111111111 I 
mottled with light olive gray material containing 
Iron-manganese nodul"a 

6 

ML 
111111111 

(8-19') SIlt, very clayey, moderate 
.-257.5 

yellowish-brown to dark yellowleh- brown 
mottled with medium 9ray material. 

Abundant Iron-monQon ... nodul .. from 9' to 11 '.1 

ML 1 Molet with some Iron-manganese nodule. from 
13' to 15'. 

Lese fron-mongone.e nodule.. becoming more 
dark yellowish-orange from 15-19'. 

(19-23') SIlt, clayey (see descriptions below). 
,-246.5 

(19-22') SIlt, clayey, olive gray to 
ML 1 gresnlsh-gray, containing snail shell fragments. 

(22-23') Same as above, but olive gray In color. 

(23-27.5') Sand, fine ta medium, silty, olive gray 
1242.5 

In color, with snail shell fragments, molet to wet, 
wet below 25'. Top of Deeper Alluvium deposits 

SM I eotlmoted at 26'. 
SW 

..... lthil--t .... (27.5-28') Sand, fine to very coarse-grained, 37 5 
m olive gray, with enoll ehell fragments, wet. 2 . 

(28-31') SIlt; olive gray In color with enall shell 
fragments, Wet. Vegetation near 29'. 

f 
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~ 

~ 
Ii 
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RCRA FACILITY 
INVESTIGATION 
NSA MEMPHIS 
MILLINGTON, TENNESSEE 

SWMU 2 
SOUTHSIDE LANDFILL 

DWG DATE: 12[10/96 I DWG NAME: 94GL29 
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EnSafe / Allen & Hoshal Monitoring Well 002G09DA 

RCRA FACILIlY 
INVESTIGATION 

GEOLOGIC DESCRIPllON 

(31-34') Slty """d. very iIn_orolned becomln9 
pr ............. y COG"" ne« 34'. 011..,. ....... y to 
"lIht 011"" ....... y ne« 34'. wtth .. 01 ""ell 
frovrnent.. wet. 

(35-38') SIlty .ond. very iIn. to very 
COOI'8e-IIf'OIned. with quartz and chert ....... "'" 
to I" In lon9 .. t dlmenelon. 011..,. gray. wet. 

(38--43') Sand and gro""'; eand Ie fin. to very 
co ....... lIf'Olned. 9rowl I. up to 1"1n lon9_ 
dlmenelan; moderate )'IIlowlsh-brown mottled 
with "lIht 9"">' material. wet. 

(43-44') Coanoe-9ralned .and. moderate 
~owl""-brawn mottled wtth medlum "IIht ...... ..-+221.5 
mat .... aI. wet. 

(44-45') Sand ond 9raw1; """d Ie very 
COG'"-lIf'Olned and ....... "'" I. up to 1.5" In 
lon9_ dlmen.'on; moderate ~owlllh-brown 
mottled wtth medium I .... ht ....... y material. wet. 

(46-45') Growl up to 1.15" In lon9eet dlmen ....... 1 
and ",,"d. dark yellowf""-brown to moderate 
yeIIowf""-brown; becomln9 daywy ne« 46'. 

(46-55') Cock1Ield Formation: Clay. dulky 
)'IIIowr""-brawn to dar1c ~awlsh-brown. 

WIth "lIht 01"'- ....... y eandy seam. below 52'. 

With lOme , ...... ,t. 810m. below 53'. 

Terminated 101 borln9 at 55'. 

NSA MEMPHIS 
MILLINGTON, TENNESSEE 

SWMU 2 
SOUTHSIDE LANDFILL 

COUNTS PER SECOND 

• : 

o o 
t'II ~ 

I I I I I I I I I I I I I I 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 

o 
10 
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EnSafe/ Allen & Hoshall Monitoring Well 002G 11 DA 

2 711 BG 111111111 

3 731 BGIIIIIIIII 

4 I 83 1 BG 111111111 

5 961 BG 111111111 

6 1001 BG 111111111 

7 I 1001 BG 111111111 ···-1 

8 1001 BG 111111111 

9 I 1001 BG 111111111 

101 921 BG 111111111 

111 831 BG 111111111 

RCRA FACIUlY 
INVESTIGATION 

GEOLOGIC DESCRIPTION 

(0-1') F1l1 and skeet fl'a9ments. 

(1-24') SIlt, olayey (see descriptions below). 

(1-2') Clayey slit, yellowish-brown to 
brawnlsh-gray In color. 

(2-6') Silt, clayey, dark yellowish-brown with 
doli< yellowlsh-oronge staining. Troce of 
orgonlo materfol. 

finely laminated and contolns small 
lron-mangan_ nodul .. from 4-6'. 

(6-8') Silt, dec"",alng cloy content and 
lnonooslng Iron-mangoneH nodule content. 
Yellowish-brown to Dght olive gray, moist. 

(8-18') Silt, slightly cloyey yellowish-gray to 
Dght olive gray color, moist. 

Increc.. In doli< yellowish-orange staining. 
moisture content. and lron-mangon_ content 
from 10-14'. 

stained doli< yellowish-orange In color from 
14-16'. Very molet from 14-15'. 

l.ne staining from 16-18'. Very moist from 1 
17' (water aame up the borehole when auger 
advanced). 

(18-19') Silt, slightly clayey, medium gray In 
oolor. Moist. 

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

(20-22') Silt, sOghtly clayey, medium light gray 
to light gray, stained moderote brown, moist. 

(22-24') Silt, clayey, pole yellOWish-brown to 
pole brown color, moist. 

(24-28') Silt (aee descriptions below). 

(24-28') Silt; medium gray to brownish-gray 
patches of doli< yellowiah-orcnge material. 
MoIst. 

NSA MEMPHIS 
MILUNGTON. TENNESSEE 

WELL DIAGRAM 
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EnSaje/Allen & Hoshal Monitoring Well 002G11DA 

GEOLOGIC DESCRIP1l0N WELL DIAGRAM 

(28-30') Sandy ent; light 01 .... oray to medlum I I f.'j [;I 
9ray In color, allghtly molat. 

(30-32') SIt. .andy, light 01 .... vray, alightly 
17 100 BG mold, cantolns pock. of amoR red 

carbonOC8OUe material. 

BG 
(32-33') SIt. .andy, • 

18 71 vray, moist. 
II 

(33--43') ~ ... AlluVIUm (_ deacrfptlons 
~ 19 92 BG below). 

(33--34') Sand, tine to COCII'M-vralned, 119ht i t oil"" oray color, wet. 
20 I 58 I BG I·"··.LQ (34--36.25') Sand. ftne to coano_orolned, with "!,, 

o i 
da~ sit. and vrawl up to .5" In lon9eat 1; ta:~ 21 I 88 I BG 10:101 
dlmenelon. Ught brownlsh-oray to pale red, 
molat. Coontolns en and day from 34--35'. 

(36.25-38') aa>-y .and with vrawl up to 1" In 

22 I 92 I BG 13'}rl,I I. lon9eat dimensIon, 011"" oray to medium vray, 
moist. 

(38-40') Sand and vra..c, 119ht 011.- vray to II H@ 23 I 83 I BG ~ -- I I pale brown. Grawl oontent InGr1lO8H with 
depth. 

(40-42') Sand and vrawl, 011.- lIrGY to 
brawnlsh-vray dalned dartc yellowish-orange. 
wet. 

(42-43') Sand and 9rawl, light 0I1w lIrGY, 

(43-48') Codcfteld Fonnatlon: aay, I I 
brownlsh-vray to du8lcy brown, ftnely 
with ftne-vralned sand laminae from 

Terminated sol borJn9 at 411'. 

RCRA FACIUlY 
INVESTIGATION 
NSA MEMPHIS 
MILLINGTON. TENNESSEE 

SWMU 2 
SOUTHSIDE LANDFILL 

I 0 

I -30 

1-40 

I .... ., 
If 

I-50 
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EnSafe/ Allen & Hoshall Monitoring Well 002G 1 3DA 

2 I 83 

3 I 881 3 

417912.5 

5 I 1001 2 

ML 

CL 

ML 

RCRA FACIUTY 
INVESTIGATION 

GEOLOGIC DESCRIPT10N 

(0-34') Upper Alluvium (_ deecrlptlon. 
below). 

Clay and .1It, doric yellowish-brown, moist. wmv-l-265 
or;onlc material and rocta. 

Silty cloy/clayey slit, g .... nl.h-Vray and 
moderate yellowl.h-brown, slightly moist. 110ft 
snghtly firm, with BOme doric Iron staining. 

Ctoyey .nt, g .... nl.h-gray and moderot 
yellowish-brown, with lron/ mangan .. e 
and orgonlc material. slightly moist. 

lran-mangan .. e nodule. Inc ...... lng In 
percentage and size (up ta .5" In diameter). 

Same etalnlng with a doric yellawl.h-orange 
mateiiol. 

Inc....... In clay percentage. 

Clayey silt, light olive gray calor stained nght 
brown to doric yellowl.h-orange. Moisture 
content Inc ....... lng a.. lron/mangan .. e nodules 
decrease In percentage. 

Very moist at 14' becoming Ie.. moist near 
rare lron/mangane.e nodul ... 

Clayey .1It, medium gray to light olive gray 
stained light brown ta doric yellowish-orange, 
very moist. 

Silty clay, medium nght to medium gray, 

Doric g .... nl.h-Vray ta grayish-olive green 
wet. 

Very moist. 

Ught olive gray ta grayl.h-ollve g .... n calor. 
Very moist and 80ft. 

Clayey slit, light olive gray to graylsh-ollve 
green color, slightly moist. eoft. 

WELL DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well 002G13DA 

~ 

::I : I : 1I11111~ ML 

181 79 I BG '"'''''' 

19 11001 BG"" \I .... , 

20 100 BG r.'''' , _ .. , 

RCRA FACIUlY 
INVESTIGATION 

GEOLOGIC DESCRIPTION 

a s 
grains, wet. 

Ollw gray color, wet, soft, 

Sandy sift with fine to coarse sand betw .. n 
and 35' fining downward to fin_grained sand 
between 35' and 38', soft. Top of Deeper 
Alluvium deposita estimated at 34', 

_ .. v v .. v gravel, gravel up to 1" In longest 

Silty sand with some gravel, light olive gray to 
nght gray. 

No sample collected from 04<)' to 46' due to 
heaving sand. 

Sand and gravel, light olive gray, Wet. 
Considerable lran-etalnlng at 47,s', 

No sample collected from 48' to 51', 

Sand and gravel, darlc yellowlsh-orange 
changing to yellowlsh-gray color near 53'. 

No sample collected from 53' to 58', 

WELL DIAGRAM 

~ 
~ 

~ 
9 
\., 

Sand and llravel, yellowish-gray to pale l I ~ 
ysHowlsh-brawn, Gravel up to 1" In longest 
dimension, Locally stained darlc 09 ...c 
ysHawlsh-orange, wet. ii 

Na sample collected from 58' to 81', ~ 

NSA MEMPHIS 
MILLINGTON. TENNESSEE 

SWMU 2 
SOUTHSIDE LANDFILL 
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~ 
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COUNTS PER SECOND 
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GAMMA RAY LOG CASING Ttl'£: ~ PYC 

EnSafe / Allen & HoshaZ. Monitoring Well 002G13DA COUNTS PER SECOND TOP OF lOG -
GROUND SURFACE 

DATE LOGGED: OS/23/96 
Project: NSA Memphis Locotlon: MiUiftgfon, f'N.SJrW,2-SovIh.siU Lo/ndj'£U 

NOTES Project No.: 106-08420 Surlace Elevation: 267.06 jNt msl 
Started at 1110 on 1 19-96 TOC Elevation: 269.12 .lNt ms& 
Completed at 1180 on 1-20 96 Depth to Gr'oundwater:6.86 ./tItIt Measured: 4/8/96 
DrllllnQ Method: of 1/of-ID __ ,,-. IS' " .. ,... Groundwater Elevation: 268.76 ./tItIf msl 
Dr""nQ Company. AUiGnce DriUing Total Depth: 67.0 ~et 
Geologist: D. Ladd. J. .n , A. Choa.te Well Screen: 66 to 66 j/Jet:;; 

~ 0 >- 9 
~ 

~ (,) 

I 0 ~ 0 

~~ 
z 1 lS 

F~ ~~ ~ I GEOLOGIC DESCRIPTION WELL DIAGRAM 0 N 10 

~Q, oJ ~ I I I I I I I I I I I I I I I i!I", :J! a;! ! M ~ iii Ii i '.: -61 

~ [I 06 8'.~ i 
24 14' SG ~;~ SYl Sand and grawl, mod ..... t. )I'OIlowlllh-brown to 

~ i .~=.;; OW darlc )I'OIlowloh-brown calor. 
f-204.6 

\ Calor chan98 to duaky yellow brown. W.t, ! ~ :.: g :-.'. .... 
No sample collected from 62.5' to 65'. 

Q, : : ., 
I-11 .~:.! If 

65-[ 02.1 '-

~. SYl An. to cooree-gralned sand and growl, ~",: 
25 100 SG OW allw-gray to light alIve gray. FIning downwar:f ~01.' I-

.... ::.;'.: I'SP and tumlng darlc )I'OIlowtoh-orang. to light bra 
~00.1 ~ I-In calor near 65.15'. 

Cockfield FormatIon: Sand. fine-grained. darlc r-
)I'OIlowloh-orange to light brown, wet. ~ 

70-
Terminated eoR boring at 67'. 

-70 ~ 

75-

80-

Bs-

90-e RCRA FACIUTY SWMU 2 LOGGED BY: 
.' INVESTIGATION SOUTHSIDE LANDFILL GEOLOGICAL LOGGING NSA MEMPHIS 

SYSTEMS &i ~ MILLINGTON, TENNESSEE 
DWG DATE: 10/31/96 I DWG NAME: 94Gl213B 
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G SERVICES, INC. 

Measurement of Hydraulic conductivity 

Client: EnSafe/Allen & Hoshall 

Date of Report: 02/28/96 

Client's Project No.: 0106090000 

Project No.: E-3-157 

Sample 1.0.: 002S002919 

Soil Description: Light Gray Clayey silt 

Test Media: City of Memphis water 

wet Density eLbs/ftl) 
Dry Density (Lbs/ftl) 
Moisture et Dry wt) 
Porosity Cn) 
Degree of saturation ct) 
Specific Gravity CASTM 0-854) 

Pre-Test 
123.9 

95.7 
29.5 

.41 
1.0 
2.58 

.eraea))ilitl' 

Temperature Correction, ~ - 1.024 

K, - 6.6 X 10-7 ca/sec 
~ - 6.3 X 10-7 ca/sec 
K, - 6.9 X 10-7 ca/sec 
K, - 6.4 X 10-7 ca/sec 

Post Test 
121.3 
96.0 
26.4 

.40 
1.0 

Coefficient of Permeability, ~ = 6.8 X 10-7 ca/sec 

Tested in accordance with ASTM 0-5084-90. 

Lab No. P-96-010 Reviewed By: 

6756 BUCKLES COVE MEMPHIS, TN 38 J 33 90 J -3'85- J J 99 FAX 90 I -386-66 I 4 

" ,. 



U. S. STANDARD SI~+ OPENING IN liHEl U. S. STANDARD SIEVE NUMBERS HYDROMETER 
6 4 3 2 1 1. t 3 4 6 8 10 1416 20 30 40 50 70 100 140 200 

0 100 , ,I ;1 , . , : I I' 
, , , , 

-t--..!. ."""" ! -c·- -- -~ -~-~--

r--. i""-... 90 

i'--. 
10 

BO I'\: 20 

" .-

70 30 
I I I r\ 

~ 1\ ~ 
S! 

S!60 40 I ~ 1\ ~ ~ r-~-f--. 

1\ 0: 
0: 

SOl ~SO 
I \ Ii: 

..... 1---- -
~ ~ ..... 
0 I#A ~ 
0: \ 0 
~ 0: 

-~-- ~ .. ~- -~~ ---_.- ._-

f\ 
~ 

30 
I \ 

70 
I 

30 
~ BO 

"\. 
...... 

10 90 

~- -~-- t- o ___ 

0 100 
500 100 SO 10 5 1 (.5 0.1 0.05 0.01 0.005 0.001 

GRAIN SIZE IN MILLIMETERS 

I COBBLES I 
GRAVEL I SAND I SILT·OR CLAY I CCWISE I FINE CCWISE I MEDIUM I FINE 

SImple No. Elev or 0epIh Classification Nat w" LL PL PI 
IProiect EnS;tfp/ARoH II 010609000 

00;1 sooc;1q 19 30 : 

Ana 

IIIariJw No. 

GRADATION CURVES o.te 02/28/96 

• • TRI-5TATIE TESTING' SER., INC . 
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G SERVICES, INC. 

Measurement of Hydraulic Conductivity 

Client: EnSafe/Allen , Hoshall 

Date of Report: 02/26/96 

Client's Project No.: 0106090000 

Project No.: E-3-157 

Sample 1.0.: 002S003019 

Soil Description: Liqht Gray Clayey silt 

Test Media: City of Meaphis water 

wet Density eLbs/ftl) 
Dry Density eLba/ftl) 
Moisture et Dry wt) 
Porosity en) 
Deqree of Saturation et) 
Specific Gravity (ASTM 0-854) 

Pre-Test 
119.1 

95.4 
24.8 

.42 

.91 
2.62 

pera.ability 

Temperature Correction, ~ = 1.009 

K, - 3.3 X 10-6 CUl/sec 
~ - 1.1 X 10-6 CUl/sec 
K, - 2.3 X 10-6 CUl/sec 
K, = 2.4 X 10-6 CUl/sec 

Post Test 
119.4 
88.2 
35.3 

.46 
1.0 

Coefficient of permeability, ~o - 2.3 X 10-6 em/sec 

Tested in accordance with ASTM 0-5084-90. 

Lab No. P-96-007 Reviewed By: 0D §) ?lJ~. 
David o. Mccray 

6756 BUCKLES COVE MEMPHIS, TN 38133 901 -385-1 1 99 FAX 901 -386-6614 



U. S. STANDARD SI~t OPENING IN I'tHE. U. S. STANDARD SIEVE NUMBERS HYDROMETER 
6 4 3 2 1 1. t 3 4 6 8 10 1416 20 30 40 SO 70 100 140 200 

0 100 I , I :1 Iii: ' i I II 'I I I I II I j-. 
~,- - - -.- --I------- ~--~-~-- .-

.... 1'-.,,' 
90 

""'-
10 

~ f---~-

" 80 
'\ 

20 

_.-

70 
I 30 

I i I 1\ i ... -... i\ 
401 

J: 

i 60 , 
lii lii t--1------ 1----
III: 

III: r\. ... 
~ SO , \ SOl It ... .- ----~~ t-- ---

1\ z !i ... 
~40 ... 

\ Co) 

Ie III: I -- --- ~-- --_. 

" 
~ 

70 30 I ""'-. I 

30 80 
I 

10 90 

f----- --.--~ ~----- --

0 100 
500 100 SO 10 5 1 C.5 0.1 0.05 0.01 0.005 0.001 

GRAIN SIZE IN MILLIMETERS 

I I GRAVEL I SAND I SILT OR CLAY I COBBLES 
COARSE I fiNE COARSE I MEDIUM I fiNE 

SImple No. Elev or Depth ClIIssibtion Nat w" LL PL PI EnSafe/A&H # 010609000 25 I Proiect 

OO~so030lq --

r-

ANI 

Bori .. No. 

GRADATION CURVES Date 02/26/96 

e· e TRloSTATIE TESTING SER+, INC. 
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G SERVICES, INC. 

Measurement of Hydraulic Conductivity 

Client: EnSafe/Allen & Hoshall 

Date of Report: 02/26/96 

Client's Project No.: 0106090000 

Sample 1.0.: 002S003043 

Project No.: E-3-157 

Soil Description: Coarse Sand with qravel & some clay 

Test Media: City of Meaphis Water 

Wet Density (Lbs/ftl) 
Dry Density (Lbs/ftl) 
Moisture (t Dry wt) 
Porosity (n) 
Deqree of Saturation (t) 
Specific Gravity (ASTM 0-854) 

Pre-Test 
123.5 
112.1 
10.2 

.33 

.55 
2.69 

PeJ:Ileal»i1ity 

Temperature Correction, ~ - 1.056 

~ - 1.4 X 10-4 em/sec 
~ - 3.4 X 10-4 em/sec 
K;, - 4.2 X 10-4 em/sec 
K4 - 3.8 X 10-4 em/sec 

Post Test 
126.6 
110.4 
14.7 

.34 

.96 

Coefficient of permeability, ~ - 3.4 X 10-4 em/sec 

Tested in accordance with ASTM 0-5084-90. 

Lab No. P-96-008 Reviewed By: 

6756 BUCKLES COVE MEMPHIS, TN 38133 901 -385-1 1 99 FAX 901 -386-661 4 



U. S. STANDARD SI~t OPENING IN liHEl U. s. STANDARD SIEVE NUMBERS HYDROMETER 
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GRAIN SIZE IN MILUMETERS 
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I~ EnSafe/A&H # 010609000 

002-soo 304~ 10 

AreI 

IIIorinlI No. 

GRADATION CURVES DII8 02/26/96 

• • TRI-Sl" A l"e TESTING SER+, INC. 
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G SERVICES, INC. 

Measurement of Hydraulic Conductivity 

Client: EnSafe/Allen & Hoshall 

Date of Report: 02/27/96 

Client's Project No.: 0106090000 

Sample I.D.: 002S03DA43 

Project No.: E-3-157 

Soil Description: Clean Sand with some small qravel 

Test Media: City of Meaphis Water 

Wet Density eLbs/ftl) 
Dry Density eLbs/ftl) 
Moisture e' Dry wt) 
Porosity (n) 
Deqree of Saturation (') 
Specific Gravity (ASTM D-854) 

Pre-Test 
127.6 
115.3 
10.7 

.29 

.79 
2.68 

.. ' Pera.abi1ity 

Temperature Correction, ~ - 1.031 

X, - 8.6 X 10-' em/sec 
~ - 8.4 X 10-' em/sec 
~ - 8.7 X 10-' em/sec 
K, - 8.2 X 10-' em/sec 

Post Test 
130.4 
115.9 
12.5 

.30 
1.0 

Coefficient of Permeability, ~ - 8.6 X 10-4 em/sec 

Tested in accordance with ASTM D-5084-90. 

Lab No. P-96-009 Reviewed By: 

6756 BUCI(LES COVE MEMPHIS. TN 38133 901-385-1 199 FAX 90 J -386-66 J 4 



U. S. STANDARD SI~+ OPENING IN I'fHEl U. S. STANDARD SIEVE NUMBERS HYDROMETER 
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EnSafe/Allen & Hoshall Monitoring Well 009G01DA 

• 
§ 

iii 
u ~ m i ~ ! I d GEOLOGIC DESCRIPTION WELL DIAGRAM 

8 ~ ~ 0 ~ M a: w 

BG 
(0-39') Upper Alluvium (see descriptions 

below). 

50 BG MI- (0-6') Silt and clay, brown to dark 
CL yellowish-brown in color with some organic 

material. 
BG 

BG 
(6-39') Silt (see descriptions below). 

(6-16) Medium brown in color, with some iron, 

BG organic material and dark orangish-yellow 
staining, moist. 

2 40 BS 

• BG 

BG 
Ol 

Shelby Tube sample collected from 16-18' for c .;;; 
BG geotechnical analysis. (18-24') Mottled co 

u 
yellowish-brown and yellowish-gray in color with u 
dark orangish-yellow to reddish-brown iron > 

BG a.. 

staining. 0 -"" 
:> 
0 

3 70 BG 
.c e;, 
u 

(J) 

BG ML 9 
N 

(24-26') Light olive gray to greenish-gray in 
BG color. Wet. 

(26-29') Greenish-gray in color. 
BS 

BG (29-39') Sandy silt with common snail shells. 
Greenish-gray to olive gray in color between 29' 

4 90 BG and 34'. 

BG 

Brownish-gray in color between 34' and 39'. 
BG Some snail shells present. 

BG 

• BG 

4 (39-56') Deeper Alluvium (see descriptions 
below). 

Page I of 2 



EnSafelAllen & Hoshall Monitoring Well 009G01DA 
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EnSafe/A/len & Hosha/l Monitoring Well 009G02DA 

• 
I § 

"iii 
u ~ ~ ~ 

'r 

::I: t1i ~w ~i w A I 
GEOLOGIC CESCRIPTION S WELL DIAGRAM 

~w ! ~ g 
~~ ~! ~(f) M ~ 

BG 
(0-40') Upper Alluvium (see descriptions 

below). 

83 BG (0-4') Fill material. Silt, moderate brown in color 
with some iron-staining. Wood fragments that 

BG 
appear to be burnt. 

(4-40') Silt (see descriptions below). 

BG (4-6') Light olive gray to light brown in color. 
Dry. 

BG Clayey silt. Moderate yellowish-brown to light 
gray in color, mottled with some dark 

2 80 BG orangish-yellow-colored material. Moist. 
Organic material present from 6' to 18'. 

• BG 
01 
.E ~ 

BG '" Increased iron staining from IS' to 16'. m 0 
u 0, 
U 
> 

BG a.. 
0 

Silt, greenish-gray to olive gray in color from 18' 
.... 
~ 

BG to 28'. Wet, with snail shells throughout. u 
(f) 

ML S 
3 70 BG N 

BG 

BG 

BG iii 
Color change to brownish-gray. Thin sand 

QJ 

'" BG lenses, occasionally as thick as 6", are present 
QJ -

from 28' to 40'. 
'2 
0 

C 
4 90 BG QJ 

U 
BG 1-BG 

'0 

Shelby Tube collected from 36-38'. Iii 
BG '" 0 • C'\I ....... 

86 1 52 

4 J... 

Page 1 of 2 



EnSafe.IAllen & Hoshall Monitoring Well 009G02DA 

~ 

~ ~ 
u 

~ 
'r 

i=ID ~~ ~~ w ! GEOLOGIC CESCRIPTION ~ WELL DIAGRAM 

i ~ ~~ ~en I!:! c 
:Jen M Ii: 

5 100 BS (40-46.5') Deeper Alluvium (see descriptions 
i below). u 

(40-46') Coarse-grained sand, yellowish-gray 
'0 

BS c: 

to dusky yellow. Some gravel « I" In longest jJ 
0 
C\I 

dimension) is present from 45' to 46.5. 
...... 

BS 
!2 

t (46-46.5') Silt and sand, olive-gray in color. BS 
Cockfield Formation: Clay, dark brown in color, 

BS hard. Fine-grained sand streaks are present 
from 46.5' to 56'. 

;; 
6 110 BS ~ 

u 
co .c 

BS The percentage of sand incresases to greater 

1 than 50 percent from 52' to 56'. 

BS 

Soil boring terminated at 56'. 
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EnSafe/Allen & Hoshall Monitoring Well 009G03DA 

• . Project: NSA MenplJs Locaticn: ""'!:I'V1~ TN. SWJ#9 • .". 'Lagoons) 

. Project No~ VIVV vJ420 Slrface· Elt:vciUu. L 261.18 feet ms/ 

Stated at 1300 on 1-31-96 TOC"'" 269.05 feet ms/ 

at 1200 on 2-1-96 Depth to GrOllluWd~C1. 15.79 feet u..::: .. ,,,.-..n 4/8/96 

0"1rlg Method: 
~. , AI¥Je/'/3" , . spit spoon Grl'" (;;'lCya~ .... ~ 253.26 feet ms/ 

0"1ng ~y: AIa1ce e".", .... "1<01,,.,., Inc. Total Depth: 62 feet 

J.A. f\61fPJUf Y Wei Screen: 45 to 55 fiiei 

§ 
"iii 

u ~ ~ ~ ffi I 
~i 1 i d GEOLOGIC reSCRIPTION WELL DIAGRAM 

~!1i ii i 8 ~ It! -J 

--~~ ~ ~ ~~ 

::len en M w 

~1 75 aG 
(0-34') Upper Alluvium (see descriptions 

below). 

ML (0-2') Clayey silt. Light brown to light 
2 92 aG yellowish-brown and brownish- orange in color. 

- I- (2-4') Silt, light brown in color. Some debriS r ~2 5- 3 67 BG with burnt wood are also present. Appears to 

- - be fill. 

4 83 BG MI.. (4-6') Silt and clay, light gray to moderate gray 
CL color with black plant debris. OrganiC odor. 

• 
~ 5 96 aG From 6' to 10', silt and clay is light gray to 

10 
greenish-gray in color with moderate brown 

r ~; specks of material. Slightly moist from 6' to 8', 

6 79 aG and moist from 8' to 10'. 

f- - ML (10-14') Slit, greenish-gray to light gray/brown 

7 71 aG color. Moist. 

'-,,'> 0) A8 I·"""" c 

15-
(14-34') Silt and clay, greenish-gray in color, ';;; 

92 BG 10 
Moist. Prevalent iron staining from 16' to 20', u 

u -"" > 0 
~ 51 

9 71 BG 0 
.!! ~ 

- I- Abundant organic debris from 18' to 19', ~ 
:. 'c 

u ;~ 0 

10 100 BG 
en C 
53 

41 
.0 

.~ 

~v Greenish-gray to olive gray in color from 20' to N 
11 71 aG 22', 

f- I- Light olive gray to light greenish-gray from 22' 
12 83 aG to 34', Moist. Some organic specks of material 

f- f- MI.. present. 
CL 

25- 13 67 BG 

f- f-

14 83 aG 

l- I-

15 100 BG 
~~ 

'v 

16 92 aG 

- -

• 17 100 aG With minor amount of sand near 34', 

- -
.0:

0 
SW 

-::~2 
.,,. 

18 83 BG 
Contact with Deeper Alluvium depOSits estimated 

vv at 34', -- --
Page I of 2 
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EnSafe/Allen & Hoshal/ Monitoring Well 009G03DA 

u ~ 2 ~ ~ ~~ ! ii i 8 
~ ~ ::len M 

19 100 86 

20 100 86 

21 100 86 

22 100 86 

23 92 86 

24 100 B6 

25 100 86 

26 100 B6 

27 100 86 

28 0 86 

29 100 BS 1nTi,.,;i--=.:.. ....... 

GEOLOGIC CESCRIPTION 

(37-38') Silt, light olive gray. 

(38-39.5') Sand. 

(39.5-40') Silt. 

(40-42') Sand, fine to coarse-grained, light 
olive gray in color at 40' changing to yellowish 
brown/gray near 42'. 

(42-43') Sand and gravel, light olive gray to 
yellowish-gray. 

(43-45') Coarse-grained sand, yellowish-gray. 

(45-49') Sand and gravel in a clay matrix. 
Yellow gravel, light gray clay. 

Sand and gravel with some clay, light olive gray 
to yellowish-gray in color. 

(49-53') Sand and gravel. Yellowish-brown to 
reddish-brown. 

No sample recovery from 53' to 60'. 

Cockfield Formation: very fine-grained sand, 
light gray in color, finely lignitic. 

Silt and clay, light brown to light gray. 

Terminated soil boring at 62'. 

~ 
'r 
5 WELL DIAGRAM 

~ 
-:;, 0 

01 e;, 
c 

.!! ·in 
III ·2 u 0 
u "E > CI.l 
CI.. .I:l 
0 
"'f 

.c 
u 
en 
ci .... 
N 

t 
c 
CI.l 
CI.l 
ti 
en 
u 
> "0 
CI.. c 

III 

"0 ~ en 
0 ;;; U N 

(5 "0 ...... 
c 52 ci CI.l 

jJ 
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EnSa tel Allen & Hoshall Monitoring Well 009G04DA 

• 
lr § m I ~ 1 I d GEOLOGIC CESCRIPTION WELL DIAGRAM 

~ ...J ~ C ~ M a: w 

BG 
(0-41') Upper Alluvium (see descriptions below). 

(0-6') Clayey silt, brown In color. APpears to 

BG ML be fill material used during levee construction. 

BG 

50 
BG 

Slightly silty clay, brownish-gray in color. Very 
stiff. 

BS 

Increasing silt fraction. Mottling with olive 
2 85 BS CL gray-colored silt. Dark greenish-yellow staining 

is present with iron/organic specks. 

• BS 

BS 
01 

(16-42') Silt (see descriptions below), 
.6 

BS '" III 
u 

(16-22') Yellowish-brown to yellowish-gray in u 
color with dark orangish-ye"ow staining. Moist > 

BS a.. 

to wet. 0 -..,. ::> 
0 

~ 
... 

3 100 BS 
01 

U 
(/) 

(22-26') Color change to predominantly gray, ci -BS Wet. N 

BS 

(26-34') Olive gray to greenish-gray in color, 
BS with common snail shells. Wet. 

ML 
BS 

4 120 BS 

BS 

Increasing clay fraction from 34' to 36'. 
BS Brownish-gray in color. 

BS 
(36-38') Brownish-gray in color, dry. 

• (38-42') Contains some scattered gravel and a 
BG few sand lenses. Contact with Deeper A"uvium 

deposits (41-72') estimated at 4f. 
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EnSafe/Allen & Hoshall Monitoring Well 009G04DA 

~ 

I ~ 
r 

! GEOLOGIC CESCRIPTION S WELL DIAGRAM 
~ 

M ~ w 

60 BG 

BG (42-55') Sand and gravel; gravel is up to 2" in 
longest dimension. Yellowish-gray to light olive 
gray in color. 

BG 
Minor clay fraction in sand and gravel from 46' 

BG to 52'. Yellowish- gray to very light gray in -01 :0 
C 0 

color. 'in ~ 

10 
01 

BG u 
u 
> 
~ 

6 90 BG 0 
"'f 

Sand and gravel, yellowish-gray to light ~ 
u 

BG yellowish-brown from 52' to 56'. U) 

E 
BG N 

Sand and gravel with intersitial silt and clay. iii 
CI) 

Dark orangish-yellow to reddish-brown from 55' ." 

BG to 56'. 
CI) -'2 
0 

BG Sand and gravel with minor clay, gravel is up to "E 
3" in longest dimension, dark yellowish-brown to 

CI) 
.0 

reddish-brown from 56' to 72'. 
7 90 BG 

BG 
c 
CI) 

BG CI) 

t> 
." 

U 
"0 

BG > 
~ fit Iii 
:Q u ." 

"0 0 

BG ." c N 

0 CI) ....... 

0 u 52 
> 

8 80 BG B 
Cockfield Formation: Fine to medium-grained BG 
sand, very light gray to very light olive gray, 

BG 
micaceous and finely lignitic. 

Soil boring terminated at 76'. 
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EnSafe/ Allen & Hoshall Monitoring Well 009G04DA 

ML 

GEOLOGIC DESCRIPTION 

(0-6') CICI)'e)' silt. brown In color. Appsors to 
be fQI material unci dur1"9 '- con.tnJctlon. 

Slightly .nty cloy, brownlsh;,ray In calor. Very 
etIff. 

Incrsalllng silt fraction. MottlIng with olive 
gray-colored silt. Darlc grsenlsh-yellow 
Is present with lron/orgonlo specks. 

(16-42') Silt (see descriptions below). 

(16-22') Vellowleh-brown to yellowleh-gray In 
calor with darlc oronglsh--yellow staining. Moist 
to wet. 

(22-26') Color change to prsdomlnantly gray. 
Wet. 

(26-34') Olive gray to g..."leh-gray In calor, 
with common snail shells. Wet. 

Increalllng clay fraction from 34' to 36'. 
Brownleh-Ilray In calor. 

(36-36') Brownlah-Ilray In color, dry. 

(36-42') Contolns some ecattered gravel and a 
few sand len_. Contoot with Desper Alluvium 
deposits (41-72') estimated at 41'. 

~ 
~ 

~ 
Iii 
t... 

WELL DIAGRAM 

RCRA FACILITY 
INVESTIGATION 
NSA MEMPHIS 
MILLINGTON. TENNESSEE 

SWMU 9 
SEWAGE LAGOONS 

COUNTS PER SECOND 

1 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 

• 



EnSafe/ Allen & Hoshall Monitoring Well 009G04DA 

GEOLOGIC DESCRIPTION 

CockfIeld Fonnatlon: FIne to medlum4lralned 
eand, very ~ gray to very nght olive gray, 
mlcooeou. ond flnely ngnltlc. 

Soli boring termInated at 76'. 

WELL DIAGRAM 

~ t 
11 
~ ~ 
~ 

RCRA FACILIlY 
INVESTIGATION 
NSA MEMPHIS 
MILLINGTON, TENNESSEE 

SWMU 9 
SEWAGE LAGOONS 

COUNTS PER SECOND 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 



COMPANY 
WELl. 
LOCATION/YIELD 
COUNTY 
STATE 
SECTION 

DATE 
DEPTH DRILLER 
).OG BOTTOM 
LOG TOP 

GEOLOGI(;AL 
LOGGING 
SYSTEMS 

ENSAFE.ALLEN & HOSHALL 
009G04DA 
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9511 

NO!' MEMPHIS RUN ONE 

OPEN SHELEY 
TENNESSEE 
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-1 .. (; 9 

TOWNSHIP 

PERMANENT DATUM GI. 
ELEV. PERM. DATUM: 
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DRL MEASURED FROM: GL 

RANGi 

ELEUS:OTIONS 
Kll 
DF 

GL 268.1 
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G SERVICES, INC. 

Measurement of Hydraulic conductivity 

Client: EnSafe/Allen & Boshall 

Date of Report: 02/29/96 

Client's Project Ho.: 0106090000 

Project Ho.: E-3-157 

Sample 1.0.: 009S01DA18 

Soil Description: Tan & Liqht Gray Silty Clay 

Test Media: City of Memphis Water 

Wet Density (Lbs/ftl) 
Dry Density (Lbs/ftl) 
Moisture (t Dry wt) 
Porosity (n) 
Deqree of Saturation (t) 
Specific Gravity (ASTM 0-854) 

Pre-Test 
122.1 

91.3 
33.8 

.43 
1.0 
2.59 

Pezaaal»ility 

Temperature Correction, ~ = 1.043 

K, = 9.0 X 10-7 em/sec 
Kz = 8.5 X 10-7 em/sec 
X, = 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 Peraeability, ~ = 9.6 X 10-7 em/sec 

Tested in accordance with ASTM 0-5084-90. 

Lab Ho. P-96-01l Reviewed By: ~~~~~~~ __ ~~~~L 

6756 BUCKLES COVE MEMPHIS, TN 38' 33 90' -385-' '99 FAX 90' -386-66 , 4 
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EnSa tel Allen & Hoshall Monitoring Well 014G01LS 

GEOLOGIC CESCRIPTION waL DIAGRAM 

(0-1') Soil and gravel. 

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

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

(2-3.5') Silty clay. Dark yellowish-brown to 
dusky yellowish-brown in in color. 

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

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

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

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

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

(16-20.5') Clayey silt, greenish-gray mottled 
with moderate yellowish-brown material near 16'. 
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 014G01LF. 

c 
CLI 
CLI 
ti 
'" U 
> 0-a.. 

10 

'0 CJ 

'in '0 
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(5 CLI 

ci u 
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lS 

:; 
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CLI 

t 
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'0 c 
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N ...... 
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EnSafe/ Allen & Hoshall Monitoring Well 014G01LF 

(.J 

~ ~ ~ ~ 
, 

~w ~ ] d GEOLOGIC CESCRIPTION ~ WELL DIAGRAM l-

ii i 8 J:W 

~ I-W 
~ ~~ :Ji IE en M W 

86 (0-1') Soil and gravel. 

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

100 
86 (1-2') Clayey silt. Dark yellowish-brown to 

dusky yellowish-brown in color. 

5 (2-3.5') Silty clay. Dark yellowish-brown to 

4 dusky yellowish-brown in color. 

(3.5-7') Clay, silty, pale yellowish-brown, 

2 83 mottled with light olive gray-colored material. 
3 

No description available; collected a Shelby tube 

86 
sample from 7' to 10' for geotechnical analysis. 

(10-16') Clay and silt (see descriptions below). 
3 155 86 

(10-15.5') Clay, silty, moderate yellowish-brown 
4 

in color, mottled with light olive gray-colored 
OJ 

86 silt. Iron-staining and iron-manganese nodules c: -present near 15'. 
·iii ::I co 0 
(.J e;, 

86 (15.5-16') Clayey silt, moderate yellowish-brown (.J 

> 
in color mottled with light olive gray to a.. 

0 
greenish-gray. Iron-manganese nodules and "" 86 iron staining present. &. 

u 
en 

4 97 86 (16-26) Clayey silt, greenish-gray moUied with S 86 ML moderate yellowish-brown material near 16'. Iron 
staining increases with depth. 

N 

86 

86 

Iron-manganese nodules present near 26'. 
86 

(27-32') Silt, clayey, moderate yellowish-brown 

86 
in color, mottled with light olive gray to very light iii 
gray-colored material, with some hard siliceous 

CII 

ML '" 
clayey material, contains a large siliceous clay ~ 

·2 
5 135 86 concretion at 27'. 0 -c: 

CII 

86 (32-35') Clayey silt, moderate yellowish-brown ~ 
ML mottled slightly with light olive gray to very light 

-i-gray-colored material. 
86 

(35-47') Fluvial Deposits (see descriptions 

86 
below). 

t:tI... 
6 113 SC (35-40') Silt, clay, and sand, with some 

86 scattered gravel, dusky yellow color mottled with 

~ 51 
light olive gray to very light gray material, 

....L moist. 
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EnSa tel Allen & Hoshall Monitoring Well 014G01LF 

• 
u ~ § ffi 

, 
! I d GEOLOGIC ceSCRIPTION S WELL DIAGRAM 8 

!t! ....J 

~ ~ ~ 
No description available; collected a Shelby tube 

93 sample from 40' to 43' for geotechnical 
analysis. u 
(43-43.5') Silt, sand, and gravel (up to I" in > 

8 125 BG 
Q.. 

0 

dimension), very light gray, wet. N 

BG 
longest '0 "-

4 ;;; 52 
(43.5-47') Sand and gravel. Sand is fine to 

1-BG very coarse-grained, and gravel (up to 1.5" in 

9 142 BG 
longest dimension) from 44' to 45'. Moderate 
yellowish-brown to light gray, wet. Longest ell 

<II 

BG dimension of gravel increases to up to 3.5" at Q. 

.!2 
47'. '0 

BG L 
(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' . 

• 
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EnSa tel Allen & Hoshall Monitoring Well 014G02LS 

§ u I ! 
~ ~ M 

100 BG 

2 120 BG 

m 
d 
~ 

ML 
GC 

CL 

ML 
CL 

GEOLOGIC CESCRIPTION 

(0-3') Gravel, silt, clay, and bricks from 0' to 3' 
(fill). 

(3-8') Clay, brownish-gray in color 

Silt and clay, light olive gray to dark 
yellowish-brown in color from 8' to 9'. 

Silt and clay, yellowish-gray to yellowish-brown 
in color from g' to 20'. MOist, with iron-staining 
and specks of organic material. 

Soil boring terminated at 20'. Note: This is a 
replacement well. The original well was installed 
a few feet away on 1123/98 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. 

~ r 
~ 

~ 
WELL DIAGRAM 

~ 
u 
Ul 
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" 13 
." 

U 
> Q. 
Q. 10 

'0 u 
;;; ~ 

(5 " ci u 

JJ 

o 
N ...... 
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EnSa tel Allen & Hoshall Monitoring Well 014G03LS 

• 
"iii 

! ~ 'r 

i!:~ ! d GEOLOGIC CESCRIPTION ~ WElL DIAGRAM 

~~ ~ 
;:::j ~ 

M @ w 

BG (0-8') Clay with some silt, dark brown to 
brownish-gray in color, 

5 u 
Cl. > .!! Q.. 

ML 0 
'2 

70 5 ~ 
0 
c: .c. III 

u .Q 
en 

6 e 
(8-20') Silt, light yellowish-brown to ~ 

6 

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

6 
c: 

• 
III 

5 
III " t; c: 

ItJ 

ML '" '" u 0 

2 90 5 > N 

Small concretion present at 15', Q" ..... 
52 

5 1 5 
20 

Soil boring terminated at 20', 

25 

• 
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EnSa tel Allen & Hoshall Monitoring Well 014G04LF 

~ § ~ 
, 

l- I ~ d GEOLOGIC CESCRIPTION = WRLDIAGRAM ::z:W 8 
~ ~ I-W I:t! ~ ~~ 0 

M It W 

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

GW 
46 

BG (2.5-5') Silty clay. Dark yellowish-brown in 

CL color. 

BG 
(5-20.5') Clayey slit. Moderate yellowish-brown 
to light olive gray in color. Mottled with light 

BG olive gray and olive gray-colored material. 
Iron-manganese nodules near 5'. 

Moist near 7.5'. 
86 

2 107 BG (10-12') Very moiSt. 

8 Iron-manganese nodules near 11'. 
C/ 
oS 
'" Ml C\J 

8 u 
u 
> a.. 
0 -6 "'I" ::> 

0 
.tf. .... 
u C/ 
(f) 

ci 
6 -

N 

6 

3 121 
6 (20.5-23') Clayey silt is light olive gray in color 

Ml with considerable dark yellowish-orange to 
moderate yellowish-brown colored iron staining. 

6.5 Some iron/manganese nodules are present 

(23-30') Silty clay, greenish-gray in color with 
some dark yellowish- orange to moderate 

6.5 yellowish-brown iron-staining near 23'. 
Iron-staining and mottled light olive brown in 
color near 30'. 

6.5 

5 
Fluvial Deposits (30-50') contact estimated at 
30'. 
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EnSa tel Allen & Hosha// Monitoring Well 014G04LF 

.' 
§ 

~ 
u ~ 2 I m " ~~ A S::l d GEOLOGIC rESCRIPTION ~ WELL DIAGRAM I- I-W 

~ ~ttl ii It! ~ ...J ~ ~~ c ~ :J(J) c«(J) (J) M a:: 
4 127 (30-32') Sand, very fine-grained, moderate 

5 yellowish-brown in color mottled light 
gray-colored material. 01 - iii :;, 

c 0 GJ 
';;; 0, '" 

(32-35') Sand (very fine to coarse-grained), 10 GJ 
5 u 

t1 silt, 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 

5 
~ 

near 35', ~ 
u 

(35-37') Silt and clay, greenish-gray in color 
(J) 

g 
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 
color. Wet. 

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

gray in color, moUied with moderate 
GJ 
GJ 

5 yellowish-brown and dark l3 '0 
." C 

10 
yellowish-orange-colored material. Very u ." 

> 
cohesive and moist. a... 0 

N 

'0 
..... 

5 (42.5-46.5') Sand (medium to coarse-grained) 52 ;;; a. 
and gravel (up to 1" in longest dimension. Light 0 

10 
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. 

01 
:;, 

7 163 (50-55') Cockfield Formation (see description Q. 

4.5 below). ~ 
'c 

Very fine-grained Silty sand, moderate 
0 
C 

yellowish-brown to dusky yellowish brown with GJ 

5 .0 

light olive gray laminations. 

Soil boring terminated at 55', 

• 
Page 2 of 2 



EnSa tel Allen & Hoshall Monitoring Well 014G05LS 

(.) ! ~ 
, 

J GEOLOGIC CESCRIPTION S waL DIAGRAM 
~ c ~ M Ii: 

(0-1.5') Soil and grass. 01 c:: -; co .Cij 

(1.5-20') Silt and clay (see descriptions below). fO o CIJ 
(.) ... ." 

108 8G (.) 
01 CIJ 

u.s-e') Silt and clay, dark yellowish-brown in > tJ color, becoming dark yellowish-brown to pale 
CI.. 

0 
yellowish-brown in color near e'. Dry. • 

~ 
u 
(J) 

Clayey silt, dark yellowish-brown to dark 53 
yellowish-orange in color mottled with medium N 
light gray-colored material. Slightly moist. 

t Contains Iron-manganese nodules. 

2 118 BG 
c:: 
CIJ 
CIJ ... 
U 
." 

(.) 0 

Wet from IS' to 16'. The percentage of 
> 0-

N 
CI.. ..... 

fO ~ 
iron-manganese nodules increases near Ie'. .; u 

0 

" 1 
;;; c: 

(16-20') Very clayey silt, light olive gray in color 0 CIJ 

3 142 8G mottled with dark yellowish-brown to dark ci (.) 

> 
yellowish-orange material. The percentage of lS mottled material decreases with depth. Very 
moist. Contains iron-manganese nodules. 

Terminated soil boring at 20'. 

Page I of I 



EnSafe/Allen & Hoshall Monitoring Well 014G06LF 

• 
§ 

~ 

~ ~ r 
iE~ ! i d GEOLOGIC [ESCRIPTION ~ WELL DIAGRAM 

~~ ~ ~ ~ ~ ~ 

(0-2') Soil, roots, and brick fragments. Soil is 
BG OL dark yellowish-brown to moderate 

yellowish-brown. 

BG 
(2-17') Clayey silt and silty clay (see 

72 descriptions below). 

(2-6.5') Very clayey silt. Moderate 

BG yellowish-brown to dark yellowish- brown in 
color. Color becomes lighter near 6.5'. 

BG 
(6.5-17') Silty clay. Moderate yellowish-brown 

in color mottled with yellowish-gray-colored 
material. Contains iron-manganese nodules. 

BG 
Slightly mOist, becoming more mOist. oxidized, and 

• Ml.. stained dark yellowish-orange near II'. 
CL 

BG 
2 89 OJ c: .;;; 

co 
BG u 

U 
> a.. 
0 -BG ~ ;:, 

0 
.&:. e;, 
u 
en 

BG 
e 

(17-37') Silt. clayey (see descriptions below). N 

(17-26') Clayey silt. Light olive gray to 
BG greenish-gray in color. Slightly moist. Becoming 

stiff near 26'. 

3 95 BG 

BG 
ML 

BG 

(26-32') Clayey silt, moderate yellowish-brown 

BG in color mottled with light olive-gray material. 

• The percentage of light olive gray material 
progressively decreases from 26' to 32'. Iron 

BG concretions are present near 26'. Slightly moist 
at 26' becoming more mOist near 32'. 

30 

Page I of 2 



EnSa tel Allen & Hoshall Monitoring Well 014G06LF 

§ 

I 
4 113 8G 

8G 
ML 

8G 

8G 

5 97 
8G 

8G 

8G 

8G 

GEOLOGIC ce:SCRIPTION 

(32-36') Silt, clayey, moderate yellowish-brown 
in color and slightly moist. 

(36-37') Clayey silt, moderate yellowish-brown 
in color mottled with light olive gray material, 
slightly moist. 

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

(37-38') Fine-grained sand and silt with gravel 
(up to 2" in longest dimension). Moderate 

yellowish-brown. 

(38-42') Sand, fine, and gravel (up to 2" in 
longest dimension), silty, moderate brown mottled 
with pale yellowish-brown material. 

(42-45') Sand (fine to coarse-grained) and 
gravel (up to 2" in longest dimension). Moderate 
brown to dark yellowish-orange in color. Wet. 

(45-49') Sand, medium to coarse, and gravel 
(up to 2" in longest dimension), moderate 

yellowish-brown to dark yellowish-orange. Wet. 
'8G rm~-~"":"""-------':"'----=------H2Q6 

6 114 
8G 

8G 

8G 

(49-56') Cockfield Formation (see description 
below). 

Silty, very fine-grained sand with silty clay 
laminations. Sand is dusky yellowish brown in 
color; clay laminations are light gray in color. 

8ecoming waxy near 56'. 

Soil boring terminated at 56'. 

WELL DIAGRAM 

Ol 
.6 
." 
IV 
I.J 

c.J 
> a.. 
o 
"'" .c. 
I.J 

IJ) 

52 
N 

t 

-'" o IV 
a ~ 
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:J: W 
~w 

~~ 

50 

60 

EnSa tel Allen & Hoshall Monitoring Well 014G07LF 

(.) 

~ ~ ~ § ~ 

~~ ~~ j ~ 1 i d 
~ ~ ~~ ~ :l~ M 

5 107 BG 

BG 

BG 

BG 

6 120 

BG 

GEOLOGIC CESCRIPTION 

Very silty sand (fine to coarse-grained) and 
gravel (up to 2" in longest dimension) sub angular 
to rounded. Moderate yellowish-brown In color 
mottled with light olive gray and some dark 
yellowish- orange-colored material. From 37.5' 
to 41.5', sample is very difficult to split. 

(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). Oark 
yellowish-orange to moderate yellowish- brown 
in color. Wet. 

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

(48-50') Cockfield Formation (see description 
below). 

Very fine-grained silty sand. Mottled with gray 
to light gray-colored very fine-grained sand, 
which decreases with depth. Becomes clayey 
near 50'. 

Soil boring terminated at 50'. 

WELL DIAGRAM 

C 
QI 
QI ... 
c.J 

'" (.) 
Q. 
co '0 > c.J fii a.. 
'0 

a c '" QI 0 ;;; (.) N 
'-(5 > g a.. 

0: 

1 ~ 
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EnSa tel Allen & Hoshall Monitoring Well 014G08LS 

• 
~ § 'if 

u 

~ 
r 

! I GEOLOGIC CESCRIPTION ~ WELL DIAGRAM 8 
~ ~ ~ ~ M 

(0-5') Fill material: Soil, with bits of concrete 
and grass and roots. - jij 

" 0 Q) 

40 OL e;, '" 8G Q) u 

U 
> 
Q. 

0 
8G ~ 

(5-17') Clay and silt (see descriptions below). ~ 
u en 

8G (5-7') Silty clay. Moderate yellowish-brown to ci 
dark yellowish-orange in color and mottled with -
light olive gray-colored material. Slightly moist. ~ 

8G 

t (7-16') Clayey silt. Moderate yellowish-brown to 

8G dark yellowish- orange in color mottled with light 
2 82 olive gray and some dark yellowish- orange c: 

• material. Slightly moist. Q) 

8G Q) "0 ... c: u co 
'" '" u 0 

8G > 0-
N 

MOisture content increases near 16'. Sparse Q. ..... co 52 
iron-manganese nodules are present near 16'. -0 u 

in "0 

1 8G c: 
(16-17') Clayey silt moderate yellowish-brown to (5 Q) 

3 75 ML dark yellowish-orange in color and mottled with ci u 
> 

8G olive gray to light olive gray-colored material. jj Considerable iron staining. Contains 
iron-manganese nodules. Moist. 

(17-20') Silt, clayey, olive gray to light olive 
gray in color slightly mottled with dark 
yellowish-orange-colored material. Contains 
Iron-manganese nodules, moist. 

Terminated soil boring at 20'. 

• 
Page 1 of 1 



EnSafe/ Allen & Hoshall Monitoring Well 01 4G04LF 

GEOLOGIC DESCRIPTION 

(0-2.5') son, gravel, brlolc, gra .. and raats 
material). 

(2.5-5') SIlty clay. Daric y.!lo ..... -brown In 
ooIor. 

(5-20.5') Clayey aUt. 
to light olive gray In color. Mottled with Hght 
olive gray and olive gray-colored motsrlal. 
Iron-mangon_ nodul.. near 5'. 

Moist near 7.5'. 

(10-12') Very moist. 

lron-mangon_ nodul.. near 11'. 

(20.5-23') Cloyey alit la nght olive gray In 
with conalderable daric yellowleh-crange to 
moderats y.!lowlsh-brown colored Iron staining. 
Some Iron/manganeM nodul .. are preaent 

(23-30') Silty cloy, greenish-gray In color with 
_ dark yellowlah- orange to moderate 
yeIlowleh-brown Iron-staining near 23'. 
Iron-staining and mottled nght olive brown In 
color near 30'. 

F1UY1ol Depoelts (30-50') contoct eetlmated at 
30'. 

SWMU 14 

~ 
~ 

~ 
~ 
t.. 

WELL DIAGRAM 

RCRA FACILllY 
INVESTIGATION 
NSA MEMPHIS 
MILLINGTON, TENNESSEE 

BUILDING S-140 AND 
SEVENTH AVENUE DRAINAGE DITCH 

COUNTS PER SECOND 

o 

o 

l 

-25 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 

i 



• • 
EnSafe/Allen & Hoshal Monitoring Well 014G04LF 

GEOLOGIC DESCRIP110N 

(30-32') Sand, wry fin_grain .... maderat. 
)'8Itowleh-brawn In coIar mottl... light 

moterlal. 

(32-36') Sand (wry ftn. to 
.. t. and clay. Moderat. )'8Itowlsh-brawn In 
mottl'" with light gray mat........ Molet n .. 
Becom .. mostly wry ftn_graln'" sand and 
near 35'. 

(38-39') Slty and cla)'lly sand and grawl. 
Ught cll"" gray to mad .. ot. )"IIlowlsh-brawn 
colar. Wet. 

(39-42.5') Grawl. sand. and clay. Ught 01"'" 
gray In coIar. mottl... wIth maderate 
)'IIIlowlsh-brown and darlc 
)"IIlowlsh-orong_oolared moterlal. Very 
cohea/"" and moist. 

(.2.5-~.5·) 5cnd (medium to 
and gravel (up to ," In longeet dimension. 
gray In colar mottl... with maderat. 
)"IIlowlsh-brown materfal. Wet. 

(46.5-48') Sand la m"'lum to wry 
c"""'-graln.... Maderat. )"IIlowlsh-brown to 
darIc )"IIlowlsh-arange. w.t. 

(48-49.5') Grawl (up to ." In 
dlmenalon) with sand. Maderate )"IIlowlsh-bro"., 
In color. Wet. 

(50-55') Cock1leld Formation (_ deecrlptlon 
below). 

Very ftn_graln'" alty sand. mad.-ote 
r -...... I )"IIlowloto-brown to dusky )"IIlowlsh brown wIth 

\ U_L& _II. -- --_ •• lomlnatlonL 

RCRA FACIUlY 
INVESTIGATION 
NSA MEMPHIS 
MILUNGTON. TENNESSEE 

SWMU 14 
BUILDING S-140 AND 

SEVENTH AVENUE DRAINAGE DITCH 

COUNTS PER SECOND 

o ~ ~ i 
I I I I I I I I I I I I I I 

-30 

l 

-so 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 

• 



COMPAW,' 
WELl. 

, LOCAY I ON/jo-I ELI) 

COUNTY 
STATE 
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D,"lTE 

DEPTH DRILLER 
LOG BOTTOM 
LOG TOP 

CASING DRIl:'LER 
CASING TVPE 
CASING THICKNESS: 
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MAGNETIC DECL. 
MATRIX DI:NSITY 
FLUID DENSIT'x' 

NEUTRON MATRIX 
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G SERVICES, INC. 
Measurement of Hydraulic Conductivity 

Client: EnSafe/Allen , Hoshall 

Date of Report: 02/22/96 

Client's Project Ho.: 0106090000 

Project Ho.: E-3-157 

Sample 1.0.: 014S01LF10 

Soil Description: Light Gray Clayey silt 
0' 

Test Media: City of Xeaphis Water 

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

Pre-Test 
120.0 

90.8 
32.1 

.44 
1.00 
2.59 

.araaaJ:)i1ity 

Temperature correction, ~ - 1.000 

~ - 4.4 X 10-7 em/sec 
~ - 3.9 X 10-7 em/sec 
13 - 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 Peraeability, ~ - 4.2 X 10-7 em/sec 

Tested in accordance with ASTM 0-5084-90. 

Lab No. P-96-005 Reviewed By: 

6756 BUCKLES COVE MEMPHIS. TN 38 J 33 90 J -3'85- J J 99 FAX 90 J -386-66 J 4 



U. S. STANDARD S'~f OPENINf IN liHES U. S. STANDARD SIEVE NUMBERS HYDROMETER 
6 4 3 2 1 1. ~ 3 4 6 8 10 1416 20 30 40 50 70 100 140 200 

0 100 I . I :I I .. ; I II II I .1 I II I II, I I IT r-.. ~ r--.... - - "--- . 
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30 '" 80 
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~ 1- .~ -- ~ --- ----

0 100 
500 100 50 10 5 1 . C.5 0.1 0.05 0.01 O.oos 0.001 

GRAIN SIZE IN MILLIMETERS 

I I GRAVEL I SAND I SILT OR CLAY I COBBLES 
COM$[ I FINE COM$[ I MEDIUM I FINE 

o 
~mple No. Elev or Depth Classification Nat w" LL PL PI EnSafe/A&H # 010609000 

7-10 1 32 I Proiect -- -- --
14SOlI..FIO 

Area 

. BorintI No. 

GRADATION CURVES DIll 02/23/96 

• • TRI-5TATIE TESTING SER+, INC. 
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G 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 (t Dry wt) 
Porosity (n) 
Degree of Saturation (t) 
Specific Gravity (ASTM 0-854) 

Pre-Test 
127.0 
105.2 
20.7 

.32 
1.0 
2.47 

•• raaability 

Temperature Correction, ~ = 1.010 

K, - 3.7 X 10-7 em/sec 
Kz - 4.0 X 10-7 em/sec 
K:s - 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, Kzo = 4.0 X 10-7 em/sec 

Tested in accordance with ASTM 0-5084-90. 

Lab No. P-96-006 Reviewed By: 

6 7 56 BUCKLES COVE MEMPHIS, TN 38133 901 -385-1199 FAX 901 -386-66 1 4 



U. S. STANDARD SI~f OPENINi IN ItHE. U. S. STANDARD SIEVE NUMBERS HYDROMETER 
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I I GRAVEL I SAND I SILT OR CLAY I COBBLES 
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o 
~mpleNo. Elev or Depth Classification Nat w" II PL PI EnSafe/A&H # 010609000 40-43' 21 I Proiec:t -- -- --NSOILF43 

AnI 

Borintl No. 

GRADATION CURVES DIt8 02/23/96 

• • TRI-SlTATIE TESTING SER.; INC . 
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EnSa tel AI/en & Hosha// Monitoring Well 059G01LS 

• 
~ § 

~ 

~ r 
:rtii ! i d GEOLOGIC [£SCRIPTION = WElL DIAGRAM 
..... w 8 

~ ~~ I!! -J 
0 ~ M Ii: w 

100 (0-1') Asphalt and gravel fill. 
100 

(1-2') Soil and gravel fill. 

100 (2-7') Clayey silt, olive gray in color, moist, with 
~ a trace of organic material. ·2 

1.6 
0 
c: 
ell 

&. L) 

u 
83 1.8 en 

(7-11') Silty clay, olive gray in color. Contains e 
2.4 

organic material. N 

Iron-staining from 9' to II'. t 2.0 
(11-20') Clay, olive gray to light olive gray in c: 

color with dark yellowish-orange iron-staining. ell 

• 1.6 ell "0 

Contains abundant iron-manganese nodules. U c: 
10 

'" ." 

U 0 
5 120 1.6 > N 

~ ...... 

"0 
52 

Less dark yellowish-orange iron-staining from 16' u; 

1 1.8 to 17'. 0 
ci 

2.0 

Terminated soil boring at 20'. 

• 
Page I of I 



EnSa tel Allen & Hoshall Monitoring Well 059G02LS 

§ 'if 
u ~ m f 

:I:W 
~ ! i d GEOLOGIC rESCRIPTION E WELL DIAGRAM 8 

~ ~I.L. ~ ....J 

~= 0 ~ M Ii: w 

(0-2') Soil, moderate yellowish-brown in color -0) ~ 

OL c: 0 
with roots, 'in c;, 

ttl 

(2-4.5') Silt, moderate yellowish-brown mottled u 
u ML with olive gray material, predominantly near 4.5'. > 
Q.. 

0 
65 (4.5-9') Clayey silt, olive gray in color. ~ 

~ Contains iron-manganese nodules. Mottled with u 
(f) 

ML moderate yellowish-brown colored material near e 9'. 
N 

T 
Moist from 5' to 6'. 

t Dry and crumbly from 7' to 8'. 

(9-18.5') Silt and Silty caly (see descriptions 
c: 

below), GJ 
GJ ... 

(9-10') Silt. Moderate yellowish-brown in color u 
<II 

mottled with olive gray-colored material, Very u 
2 75 > 

common iron-manganese nodules. Q.. 0. 
ttl 

:2 u 
(10-18') Silty clay. Olive gray in color and "0 

1 
<II c: 

mottled with moderate yellowish-brown-colored 0 GJ 

ci u 
material, mostly moderate yellowish-brown near > 
10' and again at 18'. Very common lS 20 iron-manganese nodules. 

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

(18,5-20') Clay, olive gray in color, moist. 
25 

Terminated soil 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, 

Page I of I 



EnSa tel Allen & Hoshall Monitoring Well 059G03LS 

• 
GEOLOGIC reSCRIPTION WELL DIAGRAM 

(0-1') Asphalt, soil, and gravel fill. -; 
(1-12') Silt. Moderate yellowish-brown in color 

0 
0, 

mottled with light olive gray material. Organic ~ 

2 

material and less light olive gray material from 2' iii 
Qj 

to 12'. '" 0 ~ '"I" 

~ 
'2 
0 

ML u C 
Moist from 7' to 10'. 

I/) Qj 

e .0 

N 

T Very moist from 10' to 12'. t 
c 

3 

• No description available; collected a Shelby tube 
Qj 

"0 Qj ... c 
sample from 12' to 15'. u ftJ 

'" '" (.J 0 
> 0-

N 
Q.. -(15-16') Silt, moderate yellowish-brown in color ftJ 2 
0 u 

mottled with light olive gray material. u; "0 

1 
c 

0 Qj 

ML (16-20') Silt, light olive gray in color, mottled ci (.J 

> 
with a light moderate yellowish-brown material. jj 
Terminated soil boring at 20'. Note: No samples 
were collected for lithologic description. These 
descriptions were transferred from the log for 
adjacent monitoring well 059G03UF. 

30 

• 40 

Page I of I 



EnSa tel Allen & Hoshall Monitoring Well 059G03UF 

~ B 2 ~ 1 
~ gw ~w w 8 d 

:J~ i~ i ~ 0 ~ en M s:: 

QL 100 GW 
,8 

2 100 

1.0 

1.0 

ML 
3 95 2,2 

1.0 

1.2 

4 83 

,6 

GEOLOGIC reSCRIPTION 

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

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

Moist from 7' to 10', 

Very moist from 10' to 12', 

No description available; collected Shelby tube 
sample from 12' to 15', 

~ 

t 
~ w 

W&L DIAGRAM 

01 c 
';;; 
ft) 
u 
u 
> 
Q.. -" 0 0 
"'I' e;, 
.c. 
u en 
e 
N 
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EnSa tel Allen & Hoshall Monitoring Well 059G03UF 

Project: NSA Merrplis Locatioo: Hlngton, TN. SWMJ #59 (C1d Pesticide Shq») 

Project No~ 0KJ6-oB420 SlJ'face Elevation: 263.51 feet msl 
Started at 1331 on 3-4-96 TOC EJevatioo: 263.32 feet msl 
COO1)Ieted at 1451 on 3-4-96 Depth to GrOlJ'ldwater: 14.63 feet 
Drllilg Method: RotasOOc - "4 mer core barra/6" 00 casing GrOllldwater Elevation: 248.69 feet msl 
Drlling Corrpany: Afance Environmental, Inc. Total Depth: 58 feet 
Geologist: D. LacJcJ, W. Parks 

1.4 

1.6 

20-

5 82 

2.0 

1.4 

25- 0.8 

:--. 

I 1.2 

II \ 1.4 

30-r-

ML 

Wei Screen: 44 to 54 feet 

GEOLOGIC (£SCRIPTION 

(\5-16') Silt, moderate yellowish-brown in color 
mottled with light olive gray-colored material. 

Hitiftttt--+------------------+247.5 

ML 

ML 

ML 

(16-22') Silt. 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 

I ~37.5 

MeaSU"ed: 4/8/96 

WELL DIAGRAM 

0) 
c .;;; 
co 
u 
u 
> a.. :; 
0 0 

"" e;, 
.r= 
u 
en 

53 
N 

-'- --
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EnSa tel Allen 0; Hoshall Monitoring Well 059G03UF 

§ 

I 
ML 

6 100 1.4 

1.4 ML 

GEOLOGIC CESCRIPTION 

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

W&L DIAGRAM 

-:= o 
0, 



EnSa tel AI/en & Hoshal/ Monitoring Well 059G03UF 

• 
GEOLOGIC DESCRIPTION WELL DIAGRAM 

~ w 

(44.5-47.5') Sand, coarse to very 
coarse-grained, moderate yellowish- brown to 
dark yellowish-orange, and gravel, up to 2.5" in 

1.2 longest dimension, composed mostly of angular 
chert, wet. 

(47.5-48') Sand, fine to coarse-grained, very 
light gray and mottled with dark 
yellowish-orange, and gravel, up to 1.5" in 

1.0 
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 '0 

mottled with dark yellowish-orange material, 
c 
III 
<II 

slightly micaceous, wet. 0 
N 

10 130 1.6 (49-51.5') Sand (fine to coarse-grained) and 
...... 
52 

gravel (mostly quartz and chert); dark 
yellowish-orange in color mottled with 
yellowish-gray material; micaceous; wet. 

(51.5-53.5') Sand, fine to very coarse-grained, 

1.6 
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. 

0.8 

Terminated soil boring at 56'. 

• 
Page 4 of 4 



EnSafe/ Allen & Hoshall Monitoring Well 059G03UF 

Project: 
Project No.: 
started at 

at 

NsA-Memphle 
0106-08420 

1337 on 3-4-98 
1457 on 3-4-96 

Locotlon: MlIl1ngton,TN.SWMU 159 (Old pesticide Shopl 
Surface Elevation: 263.51 feet msl 

TOC Elevation: 263.32 feet mel 

Drilling Method: 
, In __ batNI/ ... OD -.. 

Depth to Groundwoter:14.63 feet M_ured: 4/8/96 
0:248.69 feet msl 

Drilling All10nce Envlron!l!~tol, -'nco 
D. Lodd, W. Parke 

Total Depth: 56 feet 

wen So....,,: 44 to 54 feet! 

m I~~~ ~_1 2 ~ 
~a; ~ Il l M ~ I § 

I~ 
~ 

GEOLOGIC DESCRIPTION WELL DIAGRAM 

r-

I-r-
100 I: GW 

.8 12152.51 ~ 
; 1 m. (0-1') Aapholt. lIOn, ond 9rave1 fRl. 

(1-12') Silt. moderate yeHowleh-brown In color 
2 100 mottled with nght olive gray-colored materiol. 

Contolne orgonlo ond !eM nght olive gray 
moteriol from 2' to 12'. 

50 

16 

1.0 

1.0 

ML 
319512.2 

1.0 

1.~ 

Moist from 7' to 10'. 

Very moist from 10' to 12', 

f 
~ 
~ 

~ 
e 
t.. 

111111111 1251' 
No deecrfptlon ovaHoble; collected Shelby tube .. 

4 1 83 

I .61 kMof 
RCRA FACIUlY 
INVESTIGATION 

eomple from 12' to 15'. 

f'248.sl....L.. 

SWMU 59 
OLD PESTICIDE SHOP 

NSA MEMPHIS 
MILUNGTON. TENNESSEE 

I DWGDATE: fi710196 IOWG NAN~ 

GAMMA RAY LOG 
COUNTS PER SECOND 

0 l'l ~ iii 

-0 ~II I III I I III II I 
~ 

l- I -> --.-. 
I- I~ 

I- ~ --=== 

t -====== 

~t 
l-

e ~ <t-
<:::::::::: 

I-

~ t-
-lsb ~ 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 

CASING 1VPr: or P\IC 

TOP Of' LOG -
GROUND SURFACE 

-----

Df<1E lOGGED: OS/22/915 

NOTES 



• • 
EnSafe/ Allen & Hoshall Monitoring Well 059G03UF 

:5 I 82 

2.0 

GEOLOGIC DESCRIPTION 

(15-16') Slit, moderate yellowish-brown In 
mottled with light olive gray-colored material. 

(18-22') Slit, light olive gray In color. mottled 
with a light moderote yellawleh-brown-colorec! 
material from 16' to around 20'. 

(22-26') Slit, modsrote yellowIsh-brown to 
yellow In color. Contolns Iron-staInIng and 
lron-mangan .. s nodules. 

(26-31') SIlt, modsrote yelloWIsh-brown to 
yellowleh-ora"lls In oolor mottled with dark 
yellowlsh-brown-colored matsrlal. 

SWMU 59 

WELL DIAGRAM 

~ 
~ 

~ 
9 
lo.! 

RCRA FACIUlY 
INVESTIGATION 
NSA MEMPHIS 
MILUNGTON. TENNESSEE 

OLD PESTICIDE SHOP 

COUNTS PER SECOND 

o l'I ~ 

11111111111111 
-15 

I 

-30 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 

• 



EnSafe/ Allen & Hoshall Monitoring Well 059G03UF 

GEOLOGIC DESCRIPTION 

(31-35') SIlt, moderate yellow .. h-b .... wn In 
mottled with WIlY fine, very I19ht gray colored 
eand. Doric yellowl.h-o .... nge mining ond 
lron-mangan_ nodulee are p ....... t near 35'. 

(36-38.5') Sand, very 
9ray In calor mattled with 
mater1al. wet. 

Contains 80m_ coa .... doric yellowleh-oronge 
80nd from 36' ta 38.5'. 

(38.5-37') Sand (medium to very 
coa .... -gralned) and gravel. Moderate 
yellawlsh-brown ta darlc yellowlah-o .... ng. In 
color. 

(37-39') Sandy clay, moderate yeliowlah-bI'Ow. 
to doric yellawlsh- orange In calor mottled wltlJ..k2 ... 5I 
WIlY light gray-colored material. Becom .. 
mostly pa" yellowleh-b .... wn In calor near 

Top of fluvial Depaelte eetJmated at 38'. 

(38-40') SI~ sand, medium ta coa .... -gralneIJ. 
with scattered gravel. Moderate 
yeHow .. h-b .... wn to dark yellow .. h-arang .. 

No deecr1pt1an _nabl.; calleated a Sh.'by 
sample from 40' ta 43'. 

(43-44.5') Sand, fin. ta WIlY caa,..-gralned. 
moderate yellowlsh-brown ta dark 
yell_Ish-orang •• and gravel. up ta .7~ In 
longest dimension. angular ta .... unded. camp~ 
of quartz and chert. wet. 

SWMU 59 

WELL DIAGRAM 

Iii 
\..0 

..L 

RCRA FACILITY 
INVESTIGATION 
NSA MEMPHIS 
MILLINGTON. TENNESSEE 

OLD PESTICIDE SHOP 

COUNTS PER SECOND 

o ~ ~ 2 

11111111111111 
-30 

l 

-40 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 
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~ ~ 

• • • GAMMA RAY LOG CASING 1YP£: r PIIC 

EnSafe/ Allen & Hoshall Monitoring Well 059G03UF COUNTS PER SECOND ~U~~RF''k 
DATE LOGGED: 0I5/23/9S 

Project: NSA Memphis Locotlon:Mlllington,TN.SWMU #59(0Id Pesticide Shop) NOTES 
Project No.: 0106-08420 Surfoce Elevotlon: 263.51 fest mal 
Started at 1337 on 3-4-96 TOC Elevation: 263.32 feet msl 
Completed at 1457 on 3-4-96 Depth to Groundwoter:14.63 feet Measured: 4/8/96 
DrillinG Method: __ In ___ baml/r CD -.g Groundwater Elevotlon:248.69 fest mal 
Drilll"a Company: Allionce Environmental, Inc. Total Depth: 56 feet 
Geologist: D. Ladd, W. Parka Well Screen: 44 to 54 feete-

o 3 g ~ E ~. III l 
~ m §!!f ~ ~ ~ ~ ~ ~ ~ GEOLOGIC DESCRIPTION ~ WELL DIAGRAM 

!i1;r; ~! I~ ~ M ~ ~ 51 ~ 
r\7~ ~.p- .... : 

V\~ ~l~ :.;-~. 
~ ~:~ SW (44.5-47.5') Sand, coa_ to very .:.: .; 

o:~ GW coa_-gralned, moderate yellowfsh- brawn to .: : 
6" ~ daric yellowlsh-orange, and gravel, up to 2.1!1' Ir <: .;. 

1.2 6~ ~ Iongut dimension, composed mostly of angular .' ' 
: ahs", wet. 218" o.r-: SW . , 
~~ GW (47.5-48') Sand, fine to coa __ gralned, very rf'21s•e .'. 
· .:.; '. light gray and mottled with doric , 
~::: i SW yellowlah-orange, and gravel, up to 1.S' In .. 
· ;'.0;. Iongnt dimensIon, composed mostly of angu~ , • ... 

1.0 ~, I \ to raund..t quortz and ohert. wet. I r 214.. ~ /;' 
~.~ '/.: ~ 
~:~ (48-49') Sand, fine to medium-grained, with ."c: , 

50- 0: ."i rare quartz gravel. Yellowleh-gray In color il 
• ;', ~ mottled with doric yellowfsh-orange materfal, 0': ' 
~: ."i \ slightly m1coceoue, wet. d : 
o· . 

10 lJ~ 1.6.;.: '; (49-51.5') Sand (fine to coa __ gralned) and ./ • 
~ .• ' gravel (mostly quartz and ahert); doric ~12 
~. ':( yellowlah-orange In color mottled with f . 
~: ~ yellowish-gray materfol; mloooeo ... ; wet. 8' .;. .~ 

~:.I SW (51.5-53.5') Sand, fine to very coarse-9ralned, 1 :'-~_', 
6: ~ GW and gravel (quartz and ahart) Ie up to .7S' In .... ; 

1.6 .; .. l' longeet dimension; yellowleh-9ray and wet. ~ ::: .' 

o. 10 ~.' -' · ':"'. (53.5-56') Sand, fins to medlum-9ralned, with ! ; 
~;.::~ rare gravel. Yellowleh- gray color, mlcacoue, I : :.:.;' 

.. ,. ~l~.w -' j[~l 
I-- ~:.::c __ ~07.f &1 

Terminated 8011 borfng at 56'. 

SO-

• ReRA FAelUlY SWMU 59 LOGGED BY: 
• - INVESTIGATION OLD PESTICIDE SHOP GEOLOGICAL LOGGING 
, NSA MEMPHIS 
~ rJ"..I. MILLINGTON, TENNESSEE SYSTEMS 
~ DWG DATE: 12/10/96 IOWG NAME: 94G1..593C 
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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 Memphia water 

Wet Density (Lba/ft3) 
Dry Density (Lba/ft3) 
Moisture (% Dry wt) 
Poroaity (n) 
Deqree of Saturation (%) 
Specific Gravity (ASTM 0-854) 

Pre-Teat 
139.4 
107.6 
29.5 

.36 

.99 
2.66 

Peraeability 

Temperature correction, ~ = 1.008 

K, - 6.0 X 10-7 em/sec 
~ - 4.1 X 10-7 em/sec 
K3 - 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 peraeability, ~ - 5.7 X 10-7 em/sec 

Tested in accordance with ASTM 0-5084-90. 

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

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



U. S. STANDARD SI~ OPEN, IN '~t. U. s. STANDARD SIEVE NUMBERS HYDROMETtR 
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COMPANY 
WELL 

LOCATION/FIELD 
COUNT\, 
STATE 
SECTION 

GEOLOGICAL 
LOGGING 
SYSTEMS 

1059G93UF -l 
L~_' __ . ____ . __ . ____ . __ J 

ENSAFE, AI.LEN 8: HOSHALL 

959G93UF 
I OTHER SI'HVICES:l 

9511 
HAS MEMPtiIS RUN ONi' ! 
SHELBY OPEN i 
TENNESSEE 

TOWNSHIP Rnt~GE 

DATE 0J/22/96 PERMANENT DATUM 
ELEV. PERM. DATUM: 

GL E LEVATIONS 

DEPTH DRILLER 5~ 

l~G Bo'r T OM S ~ . ef-l 

LOG TOP -2.SQ 

CASING DRILLER 50 
CASING TYPE PVC 

CASING THICHNESS: .25 

LOG MEASURED FROM: 

DRL MEASURED FROM: 

LOGGING UNIT 
FIELD OFFICE 

RECORDED BY 
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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/ft3) 
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 

peraea]:)i1ity 

Temperature Correction, ~ = 1.043 

lC, - 1.4 X 10-' em/sec 
~ - 2.7 X 10·' em/sec 
X, = 4.3 X 10-4 em/sec 
lC4 = 1.5 X 10-4 em/sec 

Post Test 
148.7 
130.0 

14.4 
.22 

1.0 

Coefficient of Permeability, ~o = 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 38 J 33 90 J -385- J J 99 FAX 90 J -386-66 J 4 



U. S. STANDARD Sid OPENI'~N 'f~ u. S. STANDARD SIEVE NUMBERS HYDROMETtR 
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I GRAIN SIZE IN MIWMETERS 
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GRADATION CURVES 0... 03/22/96 

• • TRI-STATE TESTING SERA, INC. 
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NAVY CLEAN 
EN8AFE/ ~,8c HOSHAL.L. 
('Jot) 383-'J1l:5 

CHAIN OF CUSTODY RECORD 

PAGE Of' -----tl~-

A .CJ1~k "u~'" ,r ........ \0 ' , r"V"L\J' MI'\I'II"\\>L" • , l ANALYSIS REQl1lRED I 

PROJECT NAME/NUMBER 010/,., 090CX) FAX. NO. ~/~'~5lI I D f::I 
,"DRESS 5J2!J SU_Jet4 Dr-. m£PHONE NO. qo I TI'dJ9fa? ~I.~ <h ~ 
MEDIA STATUS: (A, B. OR C) SAMPLERS: (SIGNATURE)nl.l.M>~( IA l"j"'" 1';; ~ REMARKS 
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EnSafe/Allen & Hoshall Monitoring Well 065G05UA 

• 
~ § 

~ 
(.J ~ r 

ItLi ! r d GEOLOGIC CESCRIPTION s:; WELL DIAGRAM 
~w ~ 

FA 
~ 

~~ M ~ w 

86 (0-20') Upper Alluvium (see descriptions 
below). 

iii 
CL 86 Clay, brownish-gray in color, hard and dry. 

Q) 
If) 

.!! 
'c 
0 

100 86 c: 
Silt. From 5' to S', is very light brown in color ~ Q) 

u 41 
and moist. en 

86 ci -From S' to IS', slit is yellowish-brown to N 
BG yellowish-gray in color, with specks of organic t material and some orangish-colored staining. 

8G 
c: 

ML 
Q) 

• 8G 
Q) '0 
~ c: co 
If) '" (.J 0 

2 70 86 > a. N 
Q.. ....... co 52 
'0 u 
r;; '0 

1 BG c: 
0 

Q) 

At IS', color changes to greenish-gray/olive ci (.J 

> 
BG gray. Very moist to wet with some snail shells jj 

20 present. 

Terminated soil boring at 20'. 

25 

• 
Page 1 of 1 



EnSafe/Allen & Hoshall Monitoring .Well 065G06UA 

~ 

~ A 
m ~ 

:rffi d GEOLOGIC rESCRIPTION WELL DIAGRAM 
~u. ~ ~ ~ ~~ M 

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

iii 
Silt. Light brown to yellowish-brown in color. CI) 

<I) 

Clay. Brownish-gray to light brown in color. 
~ 
·2 

Hard. 
0 
'E 

.c CI) 

u .&l 

Silt. Yellowish-gray to yellowish-brown in color. IJ) 

Rare organics with iron-stained haloes around e 
them from 6' to 12'. ~ 

ML t 
From 12' to 14', increase in orange-colored iron c: 

CI) 
'0 

staining and mottling. Silt is yellowish-brown to 
CI) 

t; c: co 
with some gray, and moist. 

<I) <I) 

u 0 

No description available; collected Shelby tube 
> Q. 

N 
Q.. " co 52 

sample from 14' to 16' in 65MW06DA. '0 u 
'0 

1 
u; c: 

Silt, yellowish-brown with some gray, with 0 GJ 

ML orange-colored iron staining and mottling, moist ci u 
> 

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

Page I of I 



EnSafe/Allen & Hoshall Monitoring Well 065G06DA 

• 
§ 

'iii 
u ~ ~ ! m f 

ztli ~ ~ ~~ ~ 1 i d GEOLOGIC CESCRIPTION ~ WELL DIAGRAM 
t-W It! ...J ~ 
~~ ::l en ~ en en M ~ @ W 

86 
(0-29') Upper Alluvium (see descriptions 

below). 

25 86 Silt. Light brown to yellowish-brown in color. 

Clay. 8rownish-gray to light brown in color. 

86 Hard. 

86 
Silt. Yellowish-gray to yellowish-brown in color. 
Rare organics with iron-stained haloes around 
them from 6' to 12'. 

86 

2 120 ML 
86 

From 12' to 14', increase in orange-colored iron 
Ol -c: '" .;;; 0 

• 86 staining and mottling. Silt is yellowish-brown to ItJ e;, 
with some gray, and moist. 

u 
u 

3 100 
> 

No description available; collected Shelby tube a.. 
0 

sample from 14' to 16'. ~ 

86 
.sf. 

Silt, yellowish-brown with some gray, with u 
en 

orange-colored iron staining and mottling, moist sa 
86 to wet. N 

From 20' to 34', clayey silt, olive gray to 
4 90 86 brownish-gray, with some snail shells, moist. 

86 

86 ML 
iii 
OJ 
II) 

86 OJ 

=2 
With lenses of sand from 28' to 34'. 0 

86 'E 
Top of Deeper Alluvium deposits estimated at 

OJ 
.J:l 

29'. T 86 

5 83 

86 c: 
OJ '0 OJ c: 

Sand, dusky yellow to olive gray, with gravel up ~ ItJ 

86 
II) II) 

to I" in longest dimension. Percentage of gravel u 0 
> N 

increases with depth to 38'. a.. .... 
52 

86 '0 

• u; 

1 6 100 No description available; collected Shelby tube 0 
ci 

sample from 38' to 40'. -L 

Page I of 2 



EnSafe/Allen & Hoshall Monitoring Well 065G06DA 

1 
§ 

~ " Q. 

i GEOLOGIC CESCRIPTION S wdL DIAGRAM 

ff! ~ ~ w 

BG 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'. 

Page 2 of 2 



EnSafe/Allen & Hoshall Monitoring Well 065G07UA 

• 
I § "DI 

u ~ ~ ~ t 
~~ 1 :J:ti:i ~~ 

W ~ GEOLOGIC DESCRIPTION WELL DIAGRAM 
t-W i ~ ! ~ ~~ ::JU) ~U) U) M IE W 

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

'in 
CD Ol 

Fill material is present from 0' to 2', Silt with u :> 

BS u 0. 
some gravel, brown in color, > .J!! a.. 

0 
'2 

100 8S Clay, brown in color, hard and dry, 'q' .2 
c 

~ C1J 
U .D 

8S 
U) 

53 
N 

8S 

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

8S 
moist. 

Some mottling with dark yellowish-orange c 
stained material from 10' to 20', C1J 

• BG C1J '0 
U c 

III 
'" '" ML u 0 

2 70 BS > N a.. 0. ...... 
CD 52 

'0 u 
'in '0 

1 
8S c 

0 C1J 

Silt exhibits a color change near 20' to olive ci u 
> 

8S gray / greenish-gr ay, JS 20 
Terminated soil boring at 20', 

• 
Page 1 of 1 



COMPj"~N'" 

WEL)... 
LOCAT 10,01/ .F·l F~Ll1 

COUNt ... 
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SYSTEMS 
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LOG DOlTOH 
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42 

CASING DRILLER 42 
CASING TYPE PVC 
(;AS I NC TH 1 CHNESS : .25 

B 

39.se 
- ·3 _ 2(:t 

BIT SIZE 
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MATRIX DFNSIT'i :~ . 65 
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I. .. OG MEASURED 

DRI. MEASURED 

LOGGING tlNIT 
F'I ELD OFF! CE 

REcormEI' B'x' 

DATUM: 
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rROM: 

BOREHOLE FLUID 
RM 
RH TEMPERATURE 

J.-UJID D£NSITY i.2 MATRIX DELTA 'f 

NEUTRON HAllUX SANDSTONE FLUID DELTA T 

GL 
GL 

CS 
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.KB 
DF 
GL 
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• 
! 

I 

REMARHS I 
ELECTRIC' LOG I NTERPRETATION IS EMPIRICAL It-! f'fATURF:. F~XTREME F; :; LE"c.:mJ:D 

WILL MAME COMPLETEL~ ACCURATE INTERPRETATIONS DIFFICULT, 
ALL SERV ICES PRO\) I DED SUBJECT TO STANDARD TERHS AND CONI)]; I OtiS ' 

o 

10 

. j. . . "1-. """---
! I \ 
j I I ~ j---.::t=-t; 
I • • . 'S-I ~ 
~" l' ~ 

30' 

! . I . t ----:...----_l.. ___ ...,. 40 

w:' F ~ '-' 
---------ff~----- -----

IOu 
M " h, ':---------------------------------------_._---

o !}!tN-r, !30 

I i 

!DD 

i 
I , . 

i 

I 
I 
1 , 

J 
I 
! , 

"j .. 

I 

G (iji,'H 101) 
r----------------------------- ----.------------

~ES 

o 

.... [ _____ : _______ :_c_1 b_' r_J [; 1.1 £. L' Ii G ":; ' 2 3 " '~ 6 9 -; 6 

AF -C(]N[: 
o 

TEm J --------------------
4(1 ~fG f ~C D 

H$ r: - -.- ------- ---- - - - -- -- --- - ------- - ---- - - - - - --
o .~~ ~ 

Hl'Ii"AT :' WIIi' 
o 

i ~ 

f 
I ~ 

...... ... ..... " ... j~ . . 

I 
I '2 

"2::=0-
....... 

'-= 

I 
~' 

. . . . " 

~ . i 
! 
! ~5 r --

I f 
I '<1 'r- . -
I· ~ ··· · ········r · 

.. .. . " .. - .... .. ." 

. ? . -

:;;;; . J 

o 
o 

I I ! 

L._.---·+-I_·-· "-' "'-' . ~"I!_""_" "_"_ "----+1-" . _" ._,,_. --; 
I Iii 
l j .' . I... .-.. ..1 

~ i--------+I--·-----···-· ··~I--------.~I--------i 
I i I I 
l .... .. . , ..... + ." . ". . l .. .. " .. . i 

~---_--_+I __ --------·J----------~i~--------4 
I. . •.. L ! 

I I 
I 

10 

30 

40 
G CPS £0 o 

tMl( "~T ; 
40 OEGF ICO o ~~ ~ ---- ~-- ---- ------------

1 [tiP ------------·---------'RfS'---------------------
~ n~ n 

'1 
065 G 0 fDA 05 <: 3 / 96 1 02') 



• 

• 

• 

C 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 (t 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 

peraea))ility 

Temperature Correction, ~ = 1.041 

K, - 4.6 X 10-6 em/sec 
Kz - ". 0 X 10-6 em/sec 
K, = 5.1 X 10-6 em/sec 
K4 - ".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 38133 901 -3'85- J J 99 FAX 901 -386-66 J 4 



U. S. STANDARD SI~t OPENI1- IN "tHE. U. s. STANDARD SIEVE NUMBERS HYDROMmR 
6 43 21 l' 3 4 6 • 10 1416 20 30 40 50 70 100 140 200 

0 100 I . 1 :I 1 .. : 1 I 1 , , I: , 'I 1 -r "'~ KL-...... 
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'\ 80 

\ 
20 
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70 \ 30 

~ ! 
I I 
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401 160 
1\ 

~ - _.- -"- -'-'--' ~ 
CII: 

CII: 
50 1 ~50 

Ii: 
I- -- -- ----.. -- -- --- --- --~ ---- -- ._ .. -' -I-' l-
ei \ i (,,)40 

~ \ 
(,,) 

CII: 

f- I-- -- 1----- -- -- - '_. - . - ... -- - -- ... - - - -- -

i,\ 
~ 

30 I i'...... 
70 

I 

--- -- ------

30 ~ ....... 80 

---- ---.---- I- - -- --- ---- . - "'---
10 90 

H- ... .- - .. - -- -- --- - . - .. _ .. 

0 100 
500 100 50 10 5 1 0.5 0.1 0.05 0.01 0.005 0.001 

GRAIN SIZE IN MILLIMETERS 

I COBBlES I GRAVEL I SAND I SILT OR CLAY I COM$[ I flNf COM$[ I MEDIUM I f1II£ 

E1£ 

SImple No. Elev Of DepIII CIIssif\Qtion Nit w" lL Pl PI 

29 __ ~_~nSafe/A&H .. *-JUO.609000 
'SOIDJ)A-I~ 

---"--------

Me 

·1torfIw No. 

GRADATION CURVES DItI 03/0lL96 

• • TRI~TATE TESTING SER., INC. 
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G SERVICES, INC. 

Measurement of Hydraulic Conductivity 

Client: EnSafe/Allen , Hoshall 

Date of Report: 03/01/96 

Client's Project Ho.: 0106090000 

Sample I.D.: 065S06DA40 

Project Ho.: E-3-157 

Soil Description: Gray qravelly Sand with trace of silt 

Test Media: City of Memphis Water 

Wet Density (Lbs/ft!) 
Dry Density (Lbs/ft!) 
Moisture (t Dry wt) 
Porosity (n) 
Deqree of Saturation' (t) 
specific Gravity (ASTM 0-854) 

Pre-Test 
136.9 
127.8 

7.1 
.20 
.71 

2.57 

pe1'llea])ility 

Temperature Correction, ~ - 1.000 

IC, - 1.9 X 10-4 em/sec 
~ - 2.0 X 10-4 em/sec 
Xi - 1.1 X 10-4 em/sec 
1C4 - 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 -385-1 1 99 FAX 901 -386-66 1 4 



U. S. STANDARD SIEVE OPENING IN INCHES HYDROMETER 
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GRADATION CURVES on. 03/01/96 
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• • TRI-6TATIE TESTING SER+, INC. 
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BACKGROUND WELLS 

SOIL BORINGIMONITORING WELL WGS 

• 



Monitoring Well aG .... 02~$ 

• 
GEOlOGIC CESCRIPTlON WEll. DIAGRAM 

sc 

1 
11 100 BG r-ll"End;;t"";;;;:-:;-;,;:--------I End of boring at 87'. 

• 

• 
Page 3 of 3 



100 86 

2 100 S6 

3 100 86 

4 100 86 

5 100 86 

ML 

. GEOLOGIC t:ESCRIPTI~ 

Fill and debris. 

Silty clay, pale oliYl~ with reddish brown mottling, 
stiff. 

Clayey silt, yetlow gray to yeHow brown, mottled 
with reddish brown. 

Clayey silt, yeDow gray to yeHow brown mottled 
yellowish orange, laminated, low plasticity. 

Silt, medium gray, massive, low plasticity, traces 
of iron Inclusions. 

SUt, clayey, medium gray stained yellowish 
orange, plastic. 

sot, clayey, yetlow gray to olive gray. 

GP Sand, silty, with grave~ yellowish gray to 
1-"=+--1 yeDowish brown, mottled yetlow orange, moist to 

WEll. DIAGRAM 

Page I of 2 



• 

• 

I 1 
~ M 

8 108 86 

7 100 8G 

8 90 8G 

9 85 8G 

§ 
~ I ~ 

GEOLOGIC CESCRIPTION 

Gravel, sandy, fine to very coarse sand, traces 
of snt, wet, yellow gray. 

Same as above with color changing to dark 
yellowish orange to moderate yeHowlsh brown. 

Sand with clay, sand Is yellow gray stained 
yeHowlsh orange, clay light brownish gray, moist 
to wet. 

Sand, very fine, clay, medium dark gray, olive 
black laminations. 

10 100 8G r-'=-t--t-----------'---------l 
End of boring at 76' 

"' 
~ 

~ 
WEI...L DIAGRAM 

0) 
c 
-;; .., 
u 
Ii 
.!! ... 
~ 
'0 
c 
III 
U 
> a.. 
0 
'If 

,s; 
u 
f/) 

0 -
~ 

~ ., ... 
u ... 
U 
> a.. 

:e ... 
q 
o 

~ 
0 a 

iii ., ... ., 
=2 
0 

C ., 
U 

'0 

i ... 
o 
N .... 
52 

-*-
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;=ID 
~~ 

20 

EnSafe/Allen & Hoshall Monitoring Well OBG611UA 

~ ! 
§ 

~ ~ 8 
~ ~ 

-I 
CI &1 ~ Ii: 

Gf. 
GM 

100 BG 

2 90 BG 

ML 

3 105 BG 

GEOLOGIC CESCRIPTION 

Gravel and silt (fill) 

Brown silt with some dark yellowish-orange 
staining and organic flecks 

Silt, yellowish brown mottled with yellowish gray, 
moist 

Silt, olive gray to greenish-gray, wet 

Silt, brownish-gray to greenish-gray, wet 

Large wood fragment 

With sand streaks between 22' and 26', wet 

, 
~ 

~ 
WELL DIAGRAM 

01 
c: 
"in 
co 
U 
u 
> 
Q.. 

o 
q-

.c 
u 
fJl 

53 
N 

-~ o 
e;, 
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EnSafelAllen & Hoshall Monitoring Well OBGG11UA 

• Pro jed: NSA Mertphs Location: Hington, TN. Backg-Ot.1Id Location #u 
Project No.: 0106-08420 Slrface Elevation: 26L81 feet msI 

Started at 0800 on 3-18-96 TOC Elevation: 263.84 feet msl 

C~ted at 1300 on 3-18-96 Depth to GrOl.ndwater: 16.42 feet MeaSlJ'ed: 4/8/96 

Driling Method: Rotasorrc GrOllldwater Elevation: 247.42 feet msI 

Drlling Company: Alance Environmental, Inc. Total Depth: 76.0 feet 

Geologist: J. Kingsbtry Wei Screen: 38 to 48 feet 

...J 

~ 8 
1iI 

u 
~ 

en i ~w ~ ! 
...J en 

ztii 

~i 
w 8 I d GEOLOGIC DESCRIPTION WELL DIAGRAM 

~w i H! ...J ~ ~~ :J~ ~ S en ~ en 

I 
With sand streaks between 30' and 36', wet I ~~ ~: i 

01 ~: 
c: iii 'c;; 
10 Cll 

U 
." 

U ~ 
> '(: 

ML 
a.. 0 

\ 
0 C 
"f Cll 

.c .0 

35- u 
en 

I-- Silt and sand, olive-gray 53 .' - f-

• 
224.8 N 

" 
0: -C Sand and gravel, reddish-brown to 

t 
" 

6: b orangish-yellow " -', .. · - : 
.6: ~ · . 

6: 
::':::' 

40- .. ~ Sl'L ':' - ': 

6: 
- . 

b GW c: 
Cll .: -" 

6: ,-C Cll · - . 
u 

b 
." · - : '0 

.6: · - c: 
U 10 

~ 
> :,::.:;. ." 

6: 
a.. · - 0 

:,:-': N 
'(J .... ....... 

0 - . 
0: ':0 

217.8 u; ._., 52 a. · - " 

.... ·0 Sand, coarse-grained, with some gravel, 
0 

10 

45- .0:. ".0 grayish-yellow to dusky yellow 
u 

ci · -', 
·'·0 

'0 

4 100 BG .6:. -:6 Jj . ' - '. 
' . 

·'·0 · - " 

6:. -:6 :;':':' 
·'·0 
6: ,'.6 : - . 
···.0 SW ::.:~.::. 
6: ·:6 
".0 · .' ' .. 

• 

6: ·:6 · .. 
50- .... ·0 ~ -' f-

0:. -:0 · .:. ~:. ~. ·'·0 • • 
6: -:6 • • ~~ .. ~ . 
.... ·0 .~ .: . 
P' ~, Gravel with some sand and clay in the matrix, 

1,,,,,,·8 . :.:. 
~ ~~ .. ~. 
~ grayish-yellow to 54' turning to reddish-brown .~ .:. 

p 
!lli. at 56', 

.:.:. 01 

~ 
.~ .. ~. :J 

~ GC .~ .. ;. a. 
55-

.~ .:. ~ 

~ t 
.:.:. '(: 

.~ .. ;. 0 

,...-----, ,,05.8 
.... 

.?: ~ .~ .. ~. c: 

X 
Sand and gravel, reddish-brown to 

Cll 

~ 
.~ .. ;. .0 

. 6:' Sl'L yellowish-orange .~ .. ; . 

1 ~ 
.~ .. ;. 

.~: GW .~ .:. 
S .:.:. 

r.:: 202,8 
.~ .. ;. 

Va 0 .~ .:. 
GW Gravel lense between 59' and 61' ... ~. 

60----' ~ 
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EnSafe/Allen & Hoshall Monitoring Well OBGG11UA 

Soil boring terminated at 76', 

Page 3 of 3 
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• 

• 

EnSafe/Al/en & Hoshall Monitoring Well OBGG12UF 

Pro ject: NSA Merrphis Location: Mllngton, TN BacI<grolIld Location #12 

Project No~ 0106-08420 Surface Elevation: 268.90 feet msI 

Started at 1415 on 2-/8-96 TOC Elevation: 268.11 teet msl 
Completed at 1530 on 2-/8-96 Depth to GrOU'ldwater: 9.09 feet Measured: 4/8/96 

Driling Method: Rotasonic Groundwater Elevation: 259.62 feet msl 
Driling Company: Allance EnvirOlJfTJental, Inc. Total Depth: 66.0 feet 

Geologist: J. Kingsbtry WeD Screen: 36 to 46 teet 

WELL DIAGRAM 
§ 

I 
GEOLOGIC DESCRIPTION 

5-~~ 1 
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Sf. 
SC 

Asphalt. sand. and clay (fill) 

100 BG );"~~~-+-------------------+265.9 
CL Clay and silt. gray 

Ml 
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Silt. yellowish-brown to yellowish-gray with 
organic specks and iron staining. moist 

2 90 BG ML 

JI OJ 
C .;;; 
to 
U 

f--- ~~r--4-------------------+2~9 u 
> a.. 

20-

25-

30-

35-
f---

40-!\! 

45-1/\ 
50-f---

3 75 BG 

4 100 BG 

Clay with some silt. brownish-gray. stiff 

CL 
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Silt. light olive gray with some reddish-brown 
staining and mottling 

~~r--4-----------------------~1~~3a9 
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1'::.0;+: . ..., ... '='or--4--------------------------~pH:l:;·34.9 
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"-~f----+ ...... ,"--to_lig:..h_t_b_ro_w_n _______________ ....1 - 232.9 
.O:I~ '_ / 
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Cockfield Formation: sand. silt. and clay. light 
olive gray to light yellowish-brown. micaceous. 
finely lignitic. with streaks of clay throughout 
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EnSa tel Allen & Hoshall Monitoring Well OBGG12UF 

GEOLOGIC DESCRIPTION WELL DIAGRAM 

5 80 BG 

Soil boring terminated at 66.0'. 
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Dr...filFJr® 
Environmental & Safety Designs, Inc .. 

Monitoring Well-B6-02-S-­
OBG&0ZLS 

I .} ~ M 

75 BG 

2 50 BG 

3 B7.5 BG 

GEOLOGIC rESCRIPTION 

Fill and roots. 

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

Ml SUt. clayey. yellow gray to oliye gray. stained 
yeUow orange. laminated with orange to brown 
thin striations. 

4 75 BG~ur--+-----------------------------~ 
log information taken form the boring for the 
lower fluYial well BG-2. 

! 
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ii 
411 
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Dr~ ® ",. 
Environmental & Safety Designs, Inc. 

Monitoring Well B&--02-UP 
oE6-G02-U F 

75 BG 

2 50 BG 

ML 

3 87.5 BG 

"' 75 BG 

5 100· BG 

GP 

6 108 BG 

GEOLOGIC CESOUPTION 

FRI and roots. 

SUt. clayey. yellow brown to gray brown. moist. 
soft. 

SUt. clayey, yellow gray to olive gray. stained 
yellow orange. laminated with orange to brown 
thin striations. 

SOt. clayey,lIght olive gray to yeUow gray with 
iron staining. trace gravel 

Slit. clayey. light olive gray. less iron staining. 

Sand. silty. trace clay. some gravel. yellow 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 yellow orange mottling. 

WELL OIAGRAM 

"0 
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EN-~.® 
Environmental & Safety Designs, Inc. 

Monitoring Well -86 02 UF 
0l3s-&0 2-UF 

Project NAS Met1J)Iis 

Project No.: /IIJ094 
Stcrted at 0745 rn 1-17-95 
eoopeted at 0845 rn 1-17-95 

.. O'trlg Method: Rot~ 

S:a ~ 2 ! t gi ii i' 'I 
§.~ ~ ::lUl Ul M 

45-\ 
.-- 7 90 BG 

\ 
50-

55- \ 
-

60-

65-

70-

75-

80-

§ 
S:a 

i 
~'.~ 
.<;l( 
~ ... ( 

·9< 
b~"'~ 

GP 

TOC EJevaticn: feet nISI 
Depth to Q'olndwater. feet 

Grcmdwater EJevatiort feet nISI 
Total Depth: 48.0 feet 
wei Screerc 38 to 46 feet 

GEOLOGIC reSCRIPTION 

Same as above but dark yellowish orange. 

log information taken form the boring for the 
lower fluvial well 86-2. 
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WEll. DIAGRAM 
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Monitoring Well 86-04 S­
O 

., 
GECl.OGIC 1ESCRIPTI0N !; WELL DIAGRAM 

~ 
FBI and debris. 

-;1& 
o 01 ... ... 

Silty clay. pale olive with reddish brown mottling. 
a 01 

t1 stiff. 

Clayey silt. yeHow gray to yellow brown. mottled r with reddish brown. 
c 

Clayey sut. yeRow gray to yellow brown mottled 01 
01 

yeUowish orange. laminated. low plasticity. U .. 
u 
> 
Go 

:2 

1 
.. 
0 
ci 

l. 
Log in.formation taken from the boring for the 
lower fluvial wen bg-4. 
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I 

100 BG 

2 100 BG • 
ML 

3 100 BG 

4 100 BG 

5 100 BG 

• GP 

Monitoring Well 86 G4-YF 
oJ3GbQi--J-U F 

GEOLOGIC CESCRlPTlON 

FHI and debris. 

Silty clay. pale olive with reddish brown mottling. 
stiff. 

Clayey silt. yellow gray to yellow brown. mottled 
with reddish brown. 

Clayey silt. yeUow gray to yellow brown mottled 
yellowish orange. laminated. low plasticity. 

Silt. medium gray. massive. low plasticity. traces 
of iron inclusions. 

Silt. clayey. medium gray stained yellowish 
orange. plastic. 

Silt. clayey. yellow gray to olive gray. 

Sand. silty. with gravel. yellowish gray to 
yellowish brown. mottled yellow orange. moist to 

W8..L DIAGRAM 
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£'r~® 
Environmental & Safety Designs. Inc. 

e t08 SG 

GP 
1 100 SG 

8 90 8G 

GEOlOOIC rESCRIPTION 

Gravel, sanely, fine to very coarse sand, traces 
of silt, wet, yellow gay. 

log Information taken froID the boring for the 
lower fluvial well bg-4. 

HElL DIAGRAM 

" (.) i 
> .. 
a.. 0 

:2 
N .... .. 9 

(5 

1 c:i 

J.-

Psge2 of 2 



75 SG 

• 2 50 SG 

ML 

3 87.5 SG 

4 75 SG 

5 100 SG 

GP 

6 108 SG 

• 

Monitoring Well B6 O~ .... tF 
O&;-G0lLP 

. GEOLOGIC reSCRIPTION 

Fill and roots. 

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

Silt. clayey. yellow gray to olive gray. stained 
yellow orange. laminated with orange to brown 
thin striations. 

Silt. clayey. light olive gray to yellow gray with 
iron staining. trace gravel. 

Silt. clayey. light olive gray. less iron staining. 

Sand. silty. trace clay. some gravel. yellow brown 
to gray brown. 

Sand. medium to coarse with gravel. orange 
brown to yellow. 

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

W8.l DIAGRAM 
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Monitoring Well BG-02-LF 

GEOLOGIC CESaUPTlON 

Sallie as above but dark yellowish orange. 

Sand. gravelly. silty. dark yellowish orange. wet. 

Sand. very fine to fine. silty. traces of clay. 
yeUowish gray to grayish orange. 

Sand, fine. clayey and sHty. moderate gray to 
brownish gray. laminated, soft to stiff. 

2LF 

WELl DIAGRAM 
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ATTACHMENT 5 

ASSEMBLY E SPECIFIC CAPACITY TEST RESULTS 
AND DATA INPUT FILES 
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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 rAA 

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 Dil 
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 
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 60 'I aA 
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 FTlsEC OR sQ.M/S) ...... = 
HYDRAULIC CONDUCTIVITY (FT/SEC OR MiS) .... = 
NUMBER OF ITERATIONS ...................... = 

WELL NUMBER ........ = 2 (j0'l 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 (RRS) ................ = 
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 FTISEC 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 ........ = 9601 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 <; 0 :3 i) A 
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 
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 <5 ~ 7/" 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 FTlsEC OR SQ.M/S) ...... = 
HYDRAULIC CONDUCTIVITY (FT/SEC OR MiS) .... = 
NUMBER OF ITERATIONS ...................... = 

WELL NUMBER ........ = 59603 uP 

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 FTlsEC OR SQ.M/S) ...... = 
HYDRAULIC CONDUCTIVITY (FT/SEC OR MiS) .... = 
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 ...... .' . = 65 60, Pli 

• 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 
12.58 
13.44 
.47 
.24 
13 
10 
.0000156 
1 

.27907 
9.494165E-04 
7.303204E-05 
3 
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EnSafe I Allen & Hoshall 
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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; CTO-I06 

DATE: October 14, 1996 

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

The lOW 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 E/ A&H for analysis by an offsite laboratory for waste 
characterization parameters. The analytical results from the lOW 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 lOW storage area (Facility N-I66S), where they presently remain. 
During a recent inspection of the lOW containers, EI A&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 (Le., Toxicity, Ignitability , 

Corrosivity). The criteria for the selection of these compounds, as well as the USEPA Region 

m Risk-Based Concentration (RBC) and pertinent ignitability data, is presented in Table 1: 
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Compomul 

Trichloroethylene 

Methylene . Chloride .. :,. 

Tetrachloroethene 

·4-metbyl.;.2-pentancme 

(MIBK) 

Acetone 

2"butanone. (MEK) 

Notes: 

Tablet 

IDW Characterization Memo 
Assembly £ RFI Investigation 

NSA Memphis 
October 14. /996 

Page 3 

NSA Memphis RJi1; Assembly E mw Cbaracterization 

F-Llsted Wastes 

',1IaanIeuI 

·W ... Code 

,· .... II ... l'iD·. 

.CFR261 

FOOl 

FOO2 

FOO2 

FOO3 

F003 

<FOOS 

, . ...a-
,:Detected 

c.-tndaa 
.. fI4IkI) 

19.0 

5;0 

23.0 

170 

48000 

. 3600 

............. .. 1WapaIat SeIediaa Criteriau 

'RBC ' (ipItabIIItJ) tIefiaed ill. en. 
',.fI4IkI) .,~C1 • .,) 261 

S8,000 N/A Toxicity 

··8S~OOO :N/A 'Toxicity 

12,000 N/A Toxicity 

':N/A···· :t7~8·Cl64·F 19Ditability 

7,800,000 O·C/O·F Ignitability 

47,000,000 4~7S·CI16·F 19oitability • 

Toxicity 

N/A = Data DOt 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, umels the resultant mixture no longer exhibits any characteristics 0/ 
ho:r.ardous waste identified in subpart Co/this part ...... " 

According to 40 CFR 261.30, the FOOl and F002 wastes (trichloroethylene, methylene chloride, 

and tetrachloroethene) were listed due to their toxicity, and the F005 waste (MEK) was listed due 

to its toxicity and ignitability. Also, according to 40 CFR 261.30, the Foo3 (MIBK and Acetone) 
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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 soillFOOl, soillFOO2, and 

soilIFOO5 mixtures are not toxic. 

The Land Disposal Restriction (LOR) 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 lWcd 

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. EI A&H has previously 

confmned that TDEC's DSWM concurs with and applies the USEPA contained-in policy using 

RBCs as health-based levels. 

Characterization of the soil/formation material generated during the RFI will be based on the 

contained in policy. Past disposal of soil at NSA Memphis has also applied the contained-in 

policy in this situation (Memorandum, Characterization of Investigation Derived Waste from 

Assembly A SWMUs; CTO-094; June 6, 1995). A comparison of the soil boring data to the 

residential RBCs for soil (Table 1) shows that the maximum concentrations of the potentially listed 

hazardous wastes contained in the mw 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 Teunessee-
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modified USEPA methods 8015 for gasoline range organics (ORO) and diesel range organics 

(DRO). The maximum detected concentrations ofTPH-GRO and TPH-DRO were 260 mglkg and 

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

DRO were 7.Smglkg and 49.8 mg/kg, respectively; with 4% of the samples analyzed exceeding 

100 mglkg 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 ofTPH, the material 

would not meet the TDEC DSWM criteria for a petroleum contaminated soil of 100 mglkg TPH. 

NON-HAZARDOUS mw 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.RF1I1DWlEJDW.LTR 
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Memorandum 

Date: 

To: 

From: 

Re: 

January 24, 1997 

NSA Memphis, BRAC Cleanup Team 

Robert Smith, EI A&4fji) 
Assembly E IDW Drum Screening Kesults 

EI A&H has recently completed the drum screening activities assodated 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 [IDEC]). 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 (FlO). 

At the request of IDEe, 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 IDEe 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. . 
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Memorandum 
NSA Memphis 

Assembly E lDW 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 confmned by 
collecting samples of the material contained in the 6 drums exhibiting elevated headspace 
readings. If the BCT decides the data is needed, composite samples will be collected from each 
drum using a stainless steel hand auger to allow the samplers to obtain material from 3 points 
within the material contained in each drum. These composite samples, a total of 6, would be 
submitted for total petroleum hydrocarbon analysis by EPA Method 418.1. 

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



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

Drum Headspace Baggie 

1 73 2 

2 600 1600 

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 < 1 

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 

25 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 4S 

34 0 0 

35 0 0 

36 < 1 < 1 

• 
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Naval Support Activity Memphis RCRA Facility Investigation 

Assembly E Investigation Derived Waste Drum Organic Vapor Screening Log (ppm) 

Drum Headspace Baggie 

37 0 < 1 

38 0 3 

39 5 < 1 

40 < 1 0 

41 < I 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 

S3 0 0 

54 0 0 

• SS 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 

6' 4651 217 
70 2 0 

71 0 0 

72 0 0 

73 0 0 

• 



• Naval SuPPort Activity Memphis ReRA 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 
% 0 0 
97 222 0 
98 8 0 
99 0 0 
100 0 0 
101 0 0 
102 0 238 
103 0 0 
104 

IDS 
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 

148 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 dnuns screened • 

• 
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TECHNICAL :MEMORANDUM 
SURFACE SOIL (0 TO 1 FOOT) BACKGROUND DIELDRIN CONCENTRATIONS 

AT NSA :MEMPHIS 
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TO: 

FROM: 

DATE: 

RE: 

TECHNICAL MEMORANDUM 

Mark TaylorlDavid Porter, SOUTHDIV 
Tonya BarkerlRob Williamson, NSA Memphis 
Jack Carmichael, USGS 
Brian Donaldson, EPA 
Jim Morrison, TDEC 
Brenda Duggar ,MSCHD 
E/A&H Project Team 

Brian Mulhearn, EnSafel Allen & Hoshall 

June 3, 1997 

Surface SoD (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 
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perfonned 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 for 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 . 
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Surface Soil Dieldrin Concentrations 
Reported in Background Samples 

NSA Memphis 
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Table 1 
Summary of Dieldrin Concentrations 

Reported at NSA Memphis 
Background Locations 

Location 
Concentration 

(m&lkF) 
'.' .... :-. .. . ........ . 

IBGSOI)()10f· .\i ·().~1~ •..... 

OBGS02LSOI 0.082 

OBGS04LSOI 0.311 

Notes: 
D = sample diluted by Laboratory 
U = analyte not detected 

Qualifier 

D 

D 

The arithmetic mean dieldrin concentration (i.e., 0.131 mg/kg) was calculated assuming 
one-half of the detection limit was present in sample OBGS03LSOI. 

Table 1 
NSA Memphis Dieldrin Risk Estimates 

Maximum Mean 
Dieldrin Dieldrin 

Residential 
Risk-Based 

Max. 

Residential 
Risk-Based 

Mean 

Occupational 
Risk-Based 

Max. 

Occupational 
Risk-Based 

Mean (m§/k§) (mf;/k§) 

SWMU··1·.... ..................) •••• ·..6;i~.·..i ... · .. tiAU ••••• \ .•• ···· ••••• 4;04E~\/i ••••••••• i<ijA................. ·.·)· .... ··· .. · ........ l.i~~~ ...... ··.········ ····<·······.···.·.· ... ·/NA··· .•..•..••.•.....•.... 
SWMU3 

SWMU7 

·SWMU.8 

SWMU60 

Note: 

0.023 

0.055 

0.069 

0.0072 8.43E-7 

0.0095 2.02E-6 

0.0155 2.53E-6 

The calculations above are based on a slope factor of 16 kg-day/mg. 

2. 64E-7 1. 34E-7 4. 19E-8 

3.48E-7 3.20E-7 5.52E-S 

5.6SE-7 4.01E-7 9.01E-8 

A historical use discussion is also helpful to provide a frame of reference for evaluating reported 

soil dieldrin (and other chlorinated pesticide) concentrations. Infonnation provided by 

• NSA Memphis states that chlorinated pesticides (primarily chlordane) were previously used until 

4 
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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 termite control would have resulted in residual soil dieldrin 

concentrations of 50 to 100 mglkg. 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. EnSafel 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 (i.e., surface runoft), and evaluation 

of sensitive ecological receptor points (i.e., terrestrial habitats, drainage systems, streams, and 

lakes.) These areas should be emphasized as little control can be exercised over the anjmals who 

use them. 

5 
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