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EnSafe / Allen & Hoshall

a joint venture for professional services

September 10, 1996

Paul Bergstrand _

Department of Health and Environmental Control
Bureau of Solid and Hazardous Waste

8901 Farrow Road

Columbia, South Carolina 29203

RE: Submittal of Second Round Monitoring Well Logs and Well Development
Logs at SWMU 39

Dear Mr. Bergstrand:

On behalf of the Caretakers Site Office, EnSafe/Allen & Hoshall is submitting copies
of the well construction logs and well development logs for the ten (10) monitoring
wells installed in the vicinity of SWMU 39 in Zone A at Naval Base Charleston in
accordance with the monitoring well permit (approval number HW-96-0056).

If you have any questions or if we can be of further assistance, please do not hesitate
to call.

Sincerely,
EnSafe/Allen & Hoshall
A Joint Venture in Professional Service

T/ L %

By: Todd K. Kafka
Hydrogeologist

enclosures

cc:  Commander Phil Dalby, Officer In Charge, Caretakers Site Office
Tony Hunt, SOUTHDIV
Lawson Anderson, E/A&H
Project file 2901-08420



EnSafe/Allen & Hoshall Monitoring Well NBCAO3804I1
Project: ZONE A — Naval Base Charleston Coordnates: 231546.19 E, 38166785 N
Location: Charleston, SC Surface Elevation: 28 feet ms
Started at 1015 on 9-5-96 TOC Elevation: 922 feet msl
Completed at 230 on 9-15-96 Depth to Groundwater: (94 feet TOC Measured: 10/66/96
Drling Method: Rotasonic (6.5" 0D casing, 38" ID coring bit Groundwater Elevation: 7.28 feet msl
Driing Company: Boart Longyear Total Wel Depth: 3(5 feet bgs
Geologist: F. Bayky Wel Screen: 217 to 30.7 feet bgs
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E nSa fe/Allen & Hoshall

Monitoring Well NBCAO38041

Project: ZONE A - Naval Base (harieston

Coordnates: 2315416.19 £, 381667.85 N

Location: Charleston, SC

Surface Elevation: 98 feet msl

Started at 015 on 9-65-96

TOC Elevation: 8.22 feet msl

Completed at £30 on 9-6-96

Depth to Groundwater: 194 feet TOC Measured: 10/6/96

Orling Method: Rotasonic (6.5 0D casing, 38" ID coring bit)

Groundwater Elevation: 7.28 feet ms/

Driing Company: Boart Longyear

Total Wel Depthe 3L5 feet bgs

Geologist: P. Bayky

Wel Screen: 217 to 30.7 feet bgs
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EnSafe/Allen & Hoshall

Monitoring Well NBCAO3804D

Project: ZONE A - Naval Base Charleston

Coordnates: 231542328 E, 381667.73 N

Location: Charleston, SC

Surface Elevation: 9.9 feet ms/

Started at M0 on I-6-95

TOC Elevation: 9.77 feet msl

Completed at 1320 on -16-95

Driing Method: Rotasonic (6.5" 00 casing, 38" ID corhg bit)
Oriing Company: Akance Environmental
Geologist: P. Bayky

Depth to Groundwater: 7.89 feet TOC  Measwed: [-22-96
Groundwater Elevation: 188 feet msl

Total Wel Depth: 54.5 feet bgs

Wel Screen: 44.6 to 54.0 feet bgs
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EnSafe/Allen & Hoshall

Monitoring Well NBCAO3804D

Project: ZONE A - Naval Base (harieston

Coordnates: 23/5423.28 E, 381667.73 N

Location: Charleston, SC

Surface Elevationc 2.9 feet msl

Started at /10 on 1-16-85

TQC Elevation: 9.77 feet ms/

Completed at 1320 on 1-6-95

Driing Method: Rotasanic (6.5 0D casing 38" ID coring bi)

Depth to Groundwater: 7.89 feet TOC Measured: 22-96
Groundwater Elevation: (88 feet msl .

Oriing Company: Alance Environmental

Total Wel Depth: 54.5 feet bgs

Geologist: P. Bayky

Wel Screen: 44.6 to 54.0 feet bgs
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EnSafe/Allen & Hoshall Monitoring Well NBCAO3904D
Project: ZONE A - Naval Base Charleston Coordinates: 231542328 E, 381667.73 N
Location: Chareston, SC Surface Elevation: 9.9 feet ms/
Started at M0 on I-16-95 TOC Elevation: 877 feet ms/
Completed at 1320 on -16-95 Depth to Groundwater: 7Z.89feet TOC  Measwed: 1-22-96
Driling Method: Rotasonic (6.5 00 casing 3.8" ID coring bit) Groundwater Elevation: 188 feet msl
Driing Company: Alance Environmental Total Wel Depth: 54.5 feet bgs
Geologist: P. Bayky Wel Screen: 44.6 to 54.0 feet bgs
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EnSafe/Allen & Hoshall

Monitoring Well NBCAO3908D

Project: ZONE A - Naval Base Charleston

Coordinates: 235513157 E, 38LI7.9 N

Location: Charleston, SC

Surface Elevation: 7.0 feet ms/

Started at 0900 on 9-17-96

TOC Elevation: 9.38 feet ms/

Completed at 210 on §-17-96

Oepth to Groundwater: 6.75 feet TOC Measwred: 9/28/96

Driing Method: Rotasonic (6.5™ 0D casing, 38" ID coring bit)

Groundwater Elevation: 2.63 feet msl

Orling Company: Boart Longyear

Total Well Depth: 460 feet bgs

Geologist: P. Bayley

Wel Screen: 357 to 45.5 feet bgs
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EnSafe/Allen & Hoshall Monitoring Well NBCAO3808D
Project: ZONE A — Naval Base Charieston Coordnates: 23513157 E, 38217.18 N
Location: Charkeston, SC Surface Elevation: 7.0 feet ms!
Started at 0900 on 9-17-96 TOC Flevation: 938 feet ms!
Completed at 210 on 9-17-96 Depth to Groundwater: 675 feet TOC  Measwed: 9/28/96
Drling Method: Rotasonic_(6.5" 00 casing 38" ID coring bit) Groundwater Elevation: 2.63 feet ms/
Oriing Company: Boart Longyear Total Wel Depth: 46.0 feet bgs
Geologist: P. Bayky Wel Screen: 357 to 45.5 feet bgs
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EnSafe/Allen & Hoshall Monitoring Well NBCAO3909D
Project: ZONE A - Naval Base Charieston Coordinates: 23613157 E, 382I7.19N
Locatior: Charleston, SC Surface Elevatior: 7.0 feet msl
Started at 0900 on 9-17-96 TOC Elevation: 9.38 feet ms!
Completed at 210 on 9-17-96 Depth to Groundwater: 6.75 feet TOC Measured: 9/28/96
Driing Method: Rotasonic (6.5 00 casing 3.8" 1D coring bit) Groundwater Elevation: 2.63 feet ms/
Ori#ing Company: Boart Longyear Total Wel Depth: 46.0 feet bgs
Geologist: P. Bayky Wel Screen: 357 to 45.5 feet bgs
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EnSarfe/Allen & Hoshall Monitoring Well NBCAO39081
Project: ZONE A — Naval Base Charleston Coordinates; 23513267 E, 381229.06 N
Location: Charleston, SC Surface Elevation: 7.f feet ms/
Started at 1445 on 9-17-96 TOC Elevation: 9.45 feet ms/
Completed at 1730 on 9-17-96 Depth to Groundwater: 5.51 feet TOC Measured: 9/26/96
Oriing Method: Rotasonic (6.5" 0D casing, 38" ID coring bit) Groundwater Elevation: 3.94 feet ms/
Driing Company: Boart Longyear Total Well Depth: 335 feet bgs
Geologist: P. Bayky Wel Screen: 232 to 330 feet bgs
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EnSafe/Allen & Hoshall Monitoring Well NBCA039091
Project: ZONE A — Naval Base Charleston Coordinates: 23/5132.67 E, 38122906 N
Location: Charieston, SC Surface Elevation: 7./ feet msl
Started at 1445 on 9-17-96 TOC Elevation: 945 feet msl
Completed at 1730 on 9-17-96 Depth to Groundwater: 55/ feet TOC  Measwed: 9/28/96
Driing Method: Rotasonic (6.5 0D casing, 38" ID coring biY) Groundwater Elevation: 3.94 feet ms/
Oriing Company: Boart Longyear Total Wel Depthe 335 feet bgs
Geologist: P. Bayky Wel Screen: 232 to 330 feet bgs
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EnSafe/Allen & Hoshall Monitoring Well NBCAO3808I
Project: ZONE A - Naval Base Charleston Coordinates: 231513267 E, 381229.06 N
Location: Charleston, SC Surface Elevation: 7.f feet msl
Started at 445 on 9-17-96 TOC Elevation: 945 feet ms/
Completed at 1730 on 9-17-96 Depth to Groundwater: 55/ feet TOC  Measwred: 9/25/96
Driing Method: Rotasonic (6.5 0D casing 3.8" ID coring bit) Groundwater Elevation: 3.94 feet ms/
Driing Company: Boart Longyear Total Wel Depthc 335 feet bgs
Geologist: P. Bayky Wel Screen: 232 to 330 feet bgs
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EnSarfe/Allen & Hoshall Monitoring Well NBCAO3910I

Project: ZONE A - Naval Base Charleston Coordinates: 231514517 E, 381438.55 N

Location: Charkeston, SC Surface Elevation: 10.9 feet ms!

Started at 1410 on 9-6-96 TOC Elevation: 1349 feet ms!

Completed at 645 on 9-16-96 Depth to Groundwater: 7.67 feet TOC  Measwed: 9/25/96

Driing Method: Rotasonic (6.5" 0D casing, 38" ID coring bit) Groundwater Elevation: 582 feet ms/

Driling Company: Boart Longyear Total Wel Depth: 26.0 feet bgs

Geologist: T. Karka Wel Screent &7 to 254 feet bgs

WELL DIAGRAM

I

GEOLOGIC DESCRIPTION

% RECOVERY
PID (ppm)
ELEV. (ft-ms)

ANALYTICAL

SAMPLE

;

LITHOLOGIC
SAMPLE

INFEET

DEPTH

-~ Surface conditions:; grass, some asphailt.

Sand: dark brown, very fine to fine, silty, root
\ material.

Sand: light brown with orange mottling, very fine
to fine, well-sorted, trace silt, moist to wet.

-0.800001

D 777777777 777777777 r s o7 dd d f o il

I—— #7 sand filter —>|1 bentonite seal %

.9
some very fine to fine sand, firm, low-medium

plasticity, moist to wet.

\.\g\.\

\Clay: orange to light orange with tan, trace to

6.9

Clay: orange with tan to light gray banding, some
80 0 very fine to fine sand, silty, firm, low-medium
plasticity, moist to wet. Petro-like chemical odor
from 3-5"
o
Clay: as above with blue—green mottling,
SC decreasing sand content with depth, firm, moist
CL1 towet.

(4]

4.9

y

W
2" 1D Sch. 40 PVC Riser

grout

Sand: olive-brown to brown, medium with trace
fine and coarse, poorly sorted, silty, wet.

0.«
A, | '-;"
[

Sand: olive-tan to tan, fine to medium becoming
very fine to fine at 14-15.3', trace to some siit,
wet.

U A AT TS A S A A Y A A A S T 00 05 S A LA L1141

Interbedded sand and clay: orange to gray

1 sC clay, soft to firm, low to medium plasticity, silty,
CL wet; sand is white to orange, fine to medium with
7/ __ Some silt, very fine to fine at 18.3-17.1".

i Sand: light orange to tan, coarse, grading to
i SM fine to coarse at 18.4', trace to some siit, wet.

NN\ NPy
o
I

15
Clay: dark gray, silty, low to medium plasticity,

soft, wet; some gray, fine to medium sand pods
in top 0.8' and faint sand laminae decreasing in
frequency with depth.

I—— 0.01 slot PVC screen %

20
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EnSafe/Allen & Hoshall

Monitoring Well NBCAO3910I

Project: ZONE A - Naval Base Charieston

Coordinates: 23/5145.17 E, 381438.55 N

Location: Charleston, SC

Surface Elevation: 0.9 feet ms!

Started at 410 on 9-6-96

TOC Elevation: £3.49 feet ms!

Completed at 645 on §-6-96

Depth to Groundwater: 7.67 feet TOC  Measwed: 9/28/96

Driing Method: Rotasonic (6.5 0D casing, 38" ID coring bit)

Groundwater Elevation: 582 feet msl

Oriing Company: Boart Longyear

Total Wel Depth: 280 feet bgs

Geologist: T. Kafka

Wel Screen: K57 to 254 feet bgs

INFEET
SAMPLE
ANALYTICAL
SAMPLE
SAMPLE NO.
% RECOVERY
PID (ppm)
SOIL CLASS

%

DEPTH

WELL DIAGRAM
GEOLOGIC DESCRIPTION

ELEV. (ft-ms)

TR NN FRAPHIC L0G
2P

25 3 je4 ]| 0O

354

40

25

RN NN RN NN
#7 sand filter

_tﬁ(— 0.01 slot PVC screen

end cap
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EnSafre/Allen & Hoshall

Monitoring Well NBCAO3910D

Project: ZONE A - Naval Base (harkeston

Coordnates: 23151552 E, 361438.55 N

Location: Charleston, SC

Surface Elevation: 10.9 feet ms/

Started at 0930 on 9-18-96

TOC Elevation: 13.35 feet msl

Completed at 30 on 9-16-96

Depth to Groundwater: 968 feet TOC Measwed: 9/28/96

Driing Method: Rotasonic_(6.5" 0D casing, 38" ID coring bit)

Groundwater Elevation: 3.67 feet msl

Orling Company: Boart Longyear

Total Well Depth: 415 feet bgs

Geologist: P. Bayky

Wel Screen: 387 to 40.7 feet bgs

DEPTH

LITHOLOGIC
SAMPLE
ANALYTICAL
SAMPLE
SAMPLE NO.
% RECOVERY
PID (ppm)

INFEET

WELL DIAGRAM

=

GEOLOGIC DESCRIPTION

ELEV. (ft-ms)

~ Surface conditions: grass and some asphailt.

Ve

Sand: orange-brown, very fine to fine grading to
very fine to medium, loose, moist.

-9.40001L1

some clay.

ML Silt: orange-brown, some very fine sand and

Clay: orange-brown with red mottling, silty, some
sand as thin laminae at irregular intervals,
CH plastic, firm, wet.

)]
-

85 | 82 b7

Clay: olive drab with dark gray thin laminae, silty,
some very fine sand, soft to firm, plastic, wet.

Sand: olive-brown, very fine to fine with trace
medium, some silt, some clay as occasional thin
kN laminae, occasional granule and coarse sand
10— 3 SC [ grains, loose, wet.

grout

wet.

Pgl

Sand: brown, very fine to fine, some silt, loose,

2" 1D Sch. 40 PVC riser

Sand: fight green-gray, very fine to fine/medium, :
'\ trace silt, loose, wet. /' 2

) ~ wet.

SC Sand: brown, very fine to fine, some silt, loose,

133

A

Sand. orange, very fine to fine, some siit,
cohesive, wet.

4.

47

wet.

Clay: dark gray, some silt, very thin sand
partings of very fine to fine sand, soft, plastic,

—

Sand: orange-brown, very fine to fine/medium,
some silt, cohesive, wet.

\a\.K
g

NN
2P

20

Clay: dark gray, some siit, firm, plastic, wet; thin,
very fine to fine/medium sand lenses at 17.8',
18.2°, and 18.8".

T A A A A Ao A A A A Ao o A A A 00 2 A o Ao A T A A Ao A L
777777 7 7T 2 77 a7 7 7 Z 7 2 72 g 7 e 2 77 2 2 el 2 e A T A

1 1
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EnSafe/Allen & Hoshall

Monitoring Well NBCAO3810D

Project: ZONE A - Naval Base (harleston

Coordinates: 23/5155.12 E, 381438.55 N

Location: Chareston, SC

Surface Elevation: 10.9 feet msl

Started at 0930 on 9-18-96

TOC Elevation: 13.35 feet ms/

Completed at 130 on 9-18-96

Depth to Groundwater: 968 feet TOC

Measured: 9/26/96

Driing Method: Rotasonic (6.5 00 casing, 3.8" 1D coring bit)

Groundwater Elevation: 3.67 feet ms/

Oriling Company: Boart Longyear

Total Well Depth: 415 feet bgs

Geologist: P. Bayky

Wel Screen: 367 to 40.7 feet bgs

DEPTH
INFEET
LITHOLOGIC
SAMPLE
ANALYTICAL
SAMPLE
SAMPLE NO.
% RECOVERY
(opm,
SOIL CLASS

GEOLOGIC DESCRIPTION

ELEV. (ft-msl)

WELL DIAGRAM

O RN GRAHIC LOG

color change to olive-gray.

few thin bivalve shells at 23.4-24.1".

25 3 166]0

37

moist.

30

35 4 {100 O

Clay: olive-green to gray, some silt, stiff, plastic,

.

Frimmiiiiliii i i i n T N R RS-
o
I

WA, DA, ]

Sand: gray, very fine to fine, silty, occasional
small bivalve fragments, wet.

soft, wet.

Clay: dark gray, siit, thin sand partings, plastic,

- ORN
o
I

oy
[+}
2R

Sand: gray, very fine to medium trace coarse,
some siit, wet, some shell fragments; last 0.3
"\ very fine to medium, /' —284

LI

40

; sP
o:| SW Sand: light gray, very fine to fine, some siit
. . . ] |—20
ML \ cohesive, wet, /-

2" 1D Sch. 40 PVC riser

|0.01 slot PVC screen||<

7777 770 e 2 70 T 7 7 7 T L e L 2
77 70 7 et dd L d 0 L A ALl 00 T

grout

>+

bentonite seal

#7 sand
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EnSafe/Allen & Hoshall

Monitoring Well NBCAO3910D

Project: ZONE A - Naval Base Charleston

Coordnates: 2365155.2 E, 381438.55 N

Location: Charieston, SC

Surface Elevation: 0.9 feet ms!

Started at 0930 on 9-18-96

TOC Elevation: 3.35 feet ms!

Completed at 130 on 9-18-96

Depth to Groundwater: 968 feet TOC  Measwed: 9/28/96

Driing Method: Rotasonic (6.5 0D casing, 38" ID coring bit)

Groundwater Elevation: 3.67 feet ms!

Oriling Company: Boart Longyear

Total Wel Depth: 415 feet bgs

Geologist: P. Bayky

Wel Screen: 36.7 to 40.7 feet bgs

e 8, g E R § @ ‘g WELL DIAGRAM
b [Sw|Euwl & gl 3 GEOLOGIC DESCRIPTION £
=i gg 38| & E o E
EE =7 <§(¢n | e E g ]
7
é Silt: olive~-brown, clayey, trace very fine sand,
% occasional shell fragments, effervescent with
é HCI, stiff, plastic, moist--Ashley Fm.
2
m
%
/ CL
7
7
Z
/
45 4 [100] O 24 344
50—
55+
60
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EnSafe/Allen & Hoshall Monitoring Well NBCA03913D
Project: ZONE A — Naval Base Charfeston Coordinates: 2315504.92 E, 381736 N
Location: Charleston, SC Surface Elevation: 8.2 feet ms!
Started at 0900 on 9-18-96 TOC Elevation: 10.41 feet ms/
Completed at 1300 on 9-18-96 Depth to Groundwater: 7.97 feet TOC ~ Measwed: 9/29/96
Driing Method: Rotasonic (6.5 0D casing, 38" ID coring bit) Groundwater Elevation: 2.44 feet ms!
Oriing Company: Boart Longyear Total Wel Depth: 52.0 feet bgs
Geologist: P. Bayky Wel Screen: 417 to 515 feet bgs
B
o S' 2 E R § 5 WELL DIAGRAM
=k gw Eul u|g|§|8 § GEOLOGIC DESCRIPTION £ ml
-
W = &
E Z |0 % <§t % % a E g 3 w
GM A~ Surface conditions: ROC and gravel fill. 3 §
Clay: red-brown with faint orange brown, very E S
thin laminae, some silt, damp, very stiff. 3 N
CL N
CH M
NN
N N
N N
a7 § §
N N
N N
N N
2 N N
5 1 70| 0 3
7 Clay: orange and yellow—brown with trace light § §
/ gray mottling, silty, some very fine to medium § %
/ sand, firm to stiff, plastic, moist to wet; color § %
/ cL change at 6.2' to light gray with orange FeOx % %
/ mottling and thin laminae. % %
_ NN
. N
< NN
A > |2 NN
Sand: orange and light brown, very fine to g % §
SC | fine/medium, trace clay, some silt, trace clay > % %\
"\ Partings and very thin laminae, soft, wet. f‘“ o N % ]
10 2 |e2] o0 g3 N 8 | ¥ NN g
7 SM Sand: light brown, very fine to fine, some silt, —23 g \\\\ %
_\coheslve. wet. /— o § §
Clay: light brown—-gray with some orange, FeOx &~ § §
mottling and thin laminae, some silt, very stiff, % %
plastic, damp; upper 3' has very thin laminae and % %
partings of orange to light gray, very fine to \\\ §
fine, silty sand. § §
N N
N X
YN
15 3 |100] 0 68 N R
Clay: as above without sand partings and \ \
\ laminae. /-—7-5 § §
Sand: brown to light brown, very fine to fine; —81 § %
very silty from 15.7- 16.3° with very thinly % %
laminated clay, wet. % %
Sand: dark orange brown, very fine to § %
fine/medium decreasing in grain size with depth, § %
some silt, loose, wet; clayey pods and very fine % %
to fine, silty sand laminae (SP-SM) from 1 Q %
17.8-18.1" increasing to fine to medium. [ N N L
20 —_ = —

Clay: gray with orange FeOx stains, some siit,

T 1O SUTT, PIaSUC and MOt With Some VEry
thin, very fine to fine sand partings. Page 1 of 3



EnSafe/Allen & Hoshall Monitoring Well NBCAO3913D
Project: ZONE A — Naval Base Charieston Coordnates: 2316504.92 E, 38736 N
Location: Charfeston, SC Surface Elevation: 8.2 feet msl
Started at 0900 on 9-18-96 TOC Elevation: 10.41 feet ms!
Completed at 1300 on 9-18-96 Depth to Groundwater: 7.97 feet TOC  Measwed: 9/29/96
Driing Method: Rotasonic (6.5" 0D casing 38" ID coring bit) Groundwater Elevation: 244 feet ms/
Oriing Company: Boart Longyear Total Wel Depth: 520 feet bgs
Geologist: P. Bayky Wel Screen: 417 to 515 feet bgs
@2
o S' g E _ § a E WELL DIAGRAM
EE 8§ Eg w3 g % 3 GEOLOGIC DESCRIPTION =
w g =
@ = %U‘) g 7] g g E g 3 g
% CL 04 N N
> CH Sand: light brown, very fine to fine decreasing § §
PPZA SM A\ rapidly to very fine to fine/medium, silt ~08 % ‘Q
4 Ci \decreasing with depth. /- —13.3 § §
g \C—H/ Clay: orange FeOx stains with trace gray and % ‘\Q
- g—% brown, some silt, with some orange, very fine to —14.3 % %
fine, very thin laminae. § §
Sand: brown, very fine to fine increasing in grain % §
size to very fine to medium at 22', silty, % \
occasional thin clay partings at top. § §
25 af{15]0 : 68 N N
Clay: red-orange, silty, some very fine sand, \ \
\ firm, plastic, wet. A § §
Sand: brown, variable from very fine to fine to § §
fine/medium, no discernible structure, trace silt, % %
\ loose, wet. /] —8o % %
Sand: brown with black carbonaceous stains as § s ‘é
very thin laminae, very fine to fine, trace to B % % )
. some siit, firm, wet. 8| = % %
Sand: orange—-brown grading rapidly to brown z % %
. N N
B and light orange-brown, very fine to Q \ \
30 fine/medium, trace silt, 1oose, wet. o % §
O
22| 2 NN
Sand: light brown, very fine to fine, some siit, - N %
firm, wet; becomes light gray-brown to white at 38 ~ § ‘\\§
\ 38" /] § §
Sand: light gray-brown, very fine to fine, trace % ‘Q
to some silt, loose, wet. % %
N N
R
N N
R
354 Sand: light gray-white, very fine to fine, varying % %
silt content, trace to some silt, firm, wet. § % 4
N
Brown clay laminae (< 1 cm) with some FeOx ﬁ
stains, plastic, firm, wet, from 37.6-38.3". o
c
(=3
8
“ i 1 N
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EnSafe/Allen & Hoshall Monitoring Well NBCAO3913D
Project: ZONE A - Naval Base Charieston Coordnates: 231650492 E, 3817316 N
Location: Charieston, SC Surface Elevation: 8.2 feet ms/
Started at 0900 on 9-18-96 TOC Elevation: Q4! feet ms!
Completed at 1300 on 9-18-96 Depth to Groundwater: 7.97 feet TOC  Measwed 9/29/96
Driing Method: Rotasonic (6500 casing, 38" ID corhgbit) Groundwater Elevation: 2.44 feet ms/
Oriing Company: Boart Longyear Total Wel Depth: 52.0 feet bgs
Geologist: . Baykey Wel Screen: 417 to 515 feet bgs
o | _ E gl g ‘g WELL DIAGRAM
o~ — -
MENE GEOLOGIC DESCRIPTION =
G & .
AR s | g &
E Z |Jnlsn| oo | » E 3
11 SP Yy <_|
+5
o
>
a.
o
<
[5)
w
a
45 51781 0 5% 36.8 c =
PR Sand: light brown, very fine to medium trace o ~
00 coarse, shell fragments comprise 50-60% matrix. G 9
-.0- SW @ S
=0 6 | & -
] [ Sand: brown, very fine to fine trace medium with %
e some shell fragments -
TH 40.9 !
S Gravel: dark gray, granule to 3 cm dia., grain X
50— j GM. supported with matrix or clayey siit with some
t GC phosphatic sand.
o! 428
Silt: olive green—brown, clayey, trace sand from _
very fine to very coarse, medium plasticity, stiff,
effervescent with HCI--Ashley Fm. - 3
" ! +
ct S 2
2 a
o @
2
55 e | 8o | o HUEZ 468 -
60—
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EnSafe/Allen & Hoshall

Monitoring Well NBCAO39131

Project: ZONE A - Naval Base (harteston

Coordnates: 2315503.65 £, 38182.56 N

Location: Chareston, SC

Surface Elevation: 8.1 feet ms!

Started at 500 on 9-15-96

TOC Elevation: 0.50 feet ms/

Compieted at 640 on 9-18-96

Depth to Groundwater: 8.0/ feet TOC

Measured: 9/29/96

Drling Methodt Rotasonic (6.5 00 casing, 38" ID coring bit)

Groundwater Elevation: 2.49 feet msl

Oriling Company: Boart Longyear

Tota Wel Depth: 24.0 feet bgs

Geologist: P. Baykey

Wel Screen: 89 to 23.2 feet bgs

2 W DIAGRAM
EE 8 mis yl g § E g GEOLOGIC DESCRIPTION =
bz %% §§ % tle|Z|B 5
SCRINEY N N
SM | Sand: brown, very fine to fine, some clay, silty, 5 ES s
SC "\ occasional pebbles. /] 2 §E Es
CL L‘\ Clay: brown, some silt, trace very fine sand, dry. /J.&s §:5 §
Clay: red-brown, some silt, trace very fine sand, % §
cL very stiff, plastic and dry. § %
N N
. N N
CL Clay: light brown with some red-orange, very thin %, %
35 N N
5 ! 02 0 laminae, sandy, stiff, plastic, moist. /- =" % %
7 /T N
& Clay: yellow—orange and light gray, some very § §
/ fine sand, medium plasticity, stiff; at 5.8' grades % %
/ to very sand clay; at 10’ grades to gray, N N
/ orange-brown clay with very fine to fine sand, % %
/ plastic, stiff, moist to wet. § S
. N N s
) o NN
= NN
) < NK
10~ £ NN
5 NN
N N
| _ = NN
& NNK
7 a7 N\
L SM 1 sand: orange-brown with light brown, very fine —4 % %
to fine, trace clay, some silt. f § §
...... 5 N N
SP Sand: light brown, very fine to fine, trace silt. Vam § §
ﬂ g N N
CL Clay: brown with gray, some siit, medium —62 \ %
——\CH \ f 66 % N
sdll | | | BE= = ‘\\ plasticity, stiff. J/" 69 % %
N\
Sand: light to orange-brown, very fine to fine, n \ N
Xtrace silt. j_ 78 N & '%P
\ —/ ' °
1 Sand: light brown with some orange-brown, very 3
fine to fine, trace to some silt with thin, gray _3400501 =
clay laminae (-2 cm). f £
Clay: blue-gray with brown mottling that a
decreases with depth), trace silt, plastic, stiff, —¥"
moist to wet. 4(‘ EEE
20 €L 1
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EnSafe/Allen & Hoshall

Monitoring Well NBCAO39131

Project: ZONE A - Naval Base Chareston

Coordinates: 23/5503.15 E, 38182.56 N

Location: Charfeston, SC

Surface Elevation: 8.1 feet msl

Started at 500 on 9-16-96

TOC Elevation: 10.50 feet msl

Completed at 640 on 9-18-96

Depth to Groundwater: 8.01 feet TOC Measured: 9/29/96

Oriing Method: Rotasonic (6.5 0D casing, 38" ID coring bit)

Groundwater Elevation: 2.49 feet ms/

Driing Company: Boart Longyear

Total Wel Depth: 24.0 feet bgs

Geologist: P. Bayky Wel Screen: 19 to 232 feet bgs
o S' . E _ § 2 ‘g WELL DIAGRAM
=} 8§ Eg 52| 8|gla GEOLOGIC DESCRIPTION £
p}
=
@ & gm gxm % g g g B 5
Z GE
o g =
o —
g - ©
- — c
4 ° — [
Sand: orange-brown, very fine to fine, trace silt, v - ~
loose, wet. 8 E M
x B
68 | ¥ -
Clay: brown, some silt, stiff, plastic, wet; very | 53
_\ fine to fine sand from 24.3-24.4",
25 2 18] 0

30

354

40

end cap
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EnSafe/Allen & Hoshall Monitoring Well NBCAO38013
Project: ZONE A — Naval Base Charieston Coordnates: 236550186 E, 36119199 N
Location: Charieston, SC Surface Elevation: &4 feet ms/
Started at 550 on -06-97 TOC Elevation: 10.65 feet ms/
Completed at 0905 on 1-07-97 Depth to Groundwater: 6.98 feet TOC  Measwed: 1/22/97
Orifing Method: 4.25" ID (7.5" OD) HSA with spit spoon Groundwater Elevation: 367 feet msl
Oriling Company: Allance Envwronmental Total Wel Depth: 3.5 feet bgs
Geologist: 7. Karka Wel Screen: 3.5 to 130 feet bgs
)
o |3 g = |8|a E WELL DIAGRAM
=[5 g ulEul & 515|283 GEOLOGIC DESCRIPTION e
- - ]
1 EHHBHE g

Surface conditions: gravel.

1

_'I‘J]_'l( grout >

Sand: rust-orange w/ It gray mottling: very fine %
-\ to fine; with firm, low to medium plasticity clay; /——4.6

moist.

50 | 20

[4,]

. 1 . .
()]
o

h

F-S
71

2" ID Sch. 40 PVC Riser

T 1T

bentonite sea!

c 7
[V] >
o g
G i)
(7] c
] . . 3] o
Rust-brown, silty sand coating spoon. z il
B >
r ;) —I. o
s [E| ¢
o -
10 2 |10{o0 -l .
] 26 1=t
CL ] clay: it gray w/ rust-brown mottiing; firm; medium a4 1=k
] oy SC plasticity; some very fine to fine sand w/ trace A=k
SM L\ medium in rust-brown mottles; moist. 38 i !
] Sand: tan to It gray; very fine to fine; trace to Y ‘=F
3 75 0 . =
some silt; some lenses of it gray, soft to firm, im
low-medium plasticity clay irregularly spaced | " : L
and 3-10 mm wide. -
% .
(4]
15— °
[=4
(1]
20

Page 1 of |



EnSafe/Allen & Hoshall

Monitoring Well NBCAO39014

Project: ZONE A — Naval Base Charleston

Coordinates: 23/537.68 £, 38164328 N

Location: Charleston, SC

Surface Elevation: 139 feet ms/

Started at 1500 on -07-97

TOC Elevation: 13.64 feet msl

Completed at #550 on 1-07-97

Depth to Groundwater: 686 feet TOC  Measwed: 1/22/97

Oriing Method: 4.25"ID (7.5" QD) HSA with spit spoon

Groundwater Elevation: 678 feet msl

Oriling Company: Aliance Environmental

Total Wel Depthc 2.5 feet bgs

Geologist: T. Kafka

Wel Screen: 2.5 to 2.0 feet bgs

o |3 | gz 8| g Z WELL DIAGRAM
— — -
- E g8 g £ g g % E 3 GEOLOGIC DESCRIPTION £
-
B o g
QE gm g ol o | = E 3
S
Surface conditions: Asphalt. W g,
+ 3 ‘1
! = Lk 8
- [}
0.4 z | =
Sand: It green—-gray with dark green pits; very S - o
fine to fine; trace to some silt; well-sorted; £ k= §
damp; Petro odor and suspcious gray-black " 8 1=
5 \ stains in last 0.5' /- o |k
1 | 756|280 oy
& -
p bt ©
[ =] =
173 - [~
(&) N i °
> - [=4
a A=l (1]
- - "
o A=t =
59 » - *
Sand: as above; gray-black staining; some a I=F °
SM medium grain sand in thin 3-4 mm stringers; moist 52 © 1=F o
SM _\to wet, /—_45 E x
] Sand: gray to olive-brown with dark, glossy, E
10 2| 651380 black pits and stringers; very fine to fine with 121
medium-coarse lens at 8.8"; some slit; Heavy 1=
Z\R \ Petro odor.. a 28 1=l
/I deu |\ / L =L
é! dl OL | ctay: green-gray to gray-green; siity; soft; low . -
\plastlclty; trace to some very fine to fine sand /' 7 L
31es5| s increasing in content in fast 0.5"; wet. R
2 Y
o
<
[=4
O
15-
20
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EnSafe/Allen & Hoshall Monitoring Well NBCAO38015
Project: ZONE A — Naval Base Charleston Coordinates: 23145L2.80 E, 38098155 N
Location: Charleston, SC Surface Elevation: 7.0 feet ms/
Started at 300 on -07-97 TOC Elevation: 6.37 feet msl
Completed at 430 on -07-97 Depth to Groundwater: 398 feet TOC  Measwed: 1/22/97
Oriing Method: 4.25"ID (7.5" 0D) HSA with spkt spoon Groundwater Elevation: 2.39 feet ms!
Driing Company: Alance Environmental Total Wel Depth: 14.5 feet bgs
Geologist: 7. Kafka Wel Screen: 4.5 to 14.0 feet bgs
o = > 8 ? "g WELL DIAGRAM
e Fal 5 198
=0 [Su|Ew 2 % HEE GEOLOGIC DESCRIPTION £
& %g g e p
@ Z 7] g % g e E é ] E
—x X
Surface conditions: grassy. § =
e [=]
2'x2'x3' Vault-type flush mount well completion. S &
>
g T
<
c
@
35 =
JV_ gp | Sand/Gravet black; very fine to fine sand a Y5
.91 SP intermixed with gravel & asphalt; dry; roadfill? % §
e 44 2, u o
5 SP Sand: medium brown; very fine to fine; Ly =
SM _ . PR S
1 151 o \_/_\ moderately well-sorted; some silt; moist. /_ %
Fal
! & N
LK Sand: as above with increased silt content; wet; g )
e | Soi\ occasional clay lenses in last 0.2°, 18 3 z
SM Wood: brown-black; marshy; in very fine to fine :%% E §
10 21751 0 =" with trace medium to coarse sandy matrix. 2 4
Sand: as above with black silty staining and S o
(=] [Ye)
laminae. |
>
- w
SP ?anf:l: mtedlu:n <?ray to brown-gray; very fine to 65 1=F
ine; saturated. /_ v
15 3|20 2'x2'x3' vault~type pad used for flush mount |
completion. f‘_': Y
o
c
['T]
20
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EnSafe/Allen & Hoshall Monitoring Well NBCA043001
Project: ZONE A — Naval Base Charleston Coordinates: 231560549 E, 380170.38 N
Location: Charteston, SC Surface Elevation: 6.4 feet ms/
Started at 0930 on -10-97 TOC Elevation: 6.9 feet msl
Completed at 1055 on +-10-97 Depth to Groundwater: 522 feet TOC  Measwed: 1/22/97
Oriing Method: 425" ID (7.5" 00) HSA with spit spoon Groundwater Elevation: 0.97 feet ms/
Driing Company: Alance Environmental Total Wel Depth: 2.5 feet bgs
Geologist: 7. Kafka Wel Screen: 2.5 to 20 feet bgs
3
o 3 g E _ § @ E WELL DIAGRAM
< E 8 ylEwl | 8 § E é GEOCLOGIC DESCRIPTION =
T % =4 ] =
HEEHEHBHE g
Surface conditions: asphalt I ?,,
T
! ] £
R Y
X2 i
34 = g
] - - e O [
LLA—MOO[] Wood: dark brown to tan; peaty. o0 z 2
J p%.td SM Sand: medium gray to dark brown; very fine to 55 ¥} ; %
\fine: silty; some small, soft clayey pods of low { 5 2
5 1 6o | 18 plasticity; wet. g ;
c i\‘ 3
| o =1
(] N
o -l S
hid N @
Q s et M Q
> z . —
3 Rl el £
1 16 ® B ot 1S =
Sand: green-gray to blue-green; very fine to 3 o ;| o
sC fine with trace medium; soft, low plasticity clay © =R e
T with trace to some silt; orange-green to olive —27 AZE &
\ staining (silty); moist to wet. /— f=F w
10 2 175 ] 652 :
- 48 iR
Sand: olive-brown; very fine to fine; trace to < FA=F-
. some slit; wet. Y
1 3 | 100 68 |
Q B
o fie
g Yy
c
[ 1]
151
20
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EnSafe/Allen & Hoshall

Monitoring Well NBCAO3914D

Project: ZONE A — Naval Base (harleston

Coordinates: 2315147.89 E, 38163885 N

Location: Charleston, SC

Surface Elevation: 137 feet msl

Started at 1030 on 1-09-97

TOC Elevation: 13.44 feet ms/

Completed at £230 on -4-97

Depth to Groundwater: 593 feet TOC Measured: 1/22/97

Driing Method: Mud Rotary (6" 0D cutting bit)

Groundwater Elevation: 7.5/ feet ms!

Oriing Company: Alance Environmental

Total Wel Depth: 24.2 feet bgs

Geologist: T. Kafka

Wel Screen: 8.9 to 23.7 feet bgs

B WELL DIAGRAM
g [ |g E R-AK by
= €yl By £l Elal3 GEOLOGIC DESCRIPTION E
= S ] g @ % = E
@ Z ':l% g% | e E ]
Surface conditions: Asphalt
Q7
Sand: It gray w/ green cast; very fine/fine;
trace-some silt; dark gray stains in last 0.3%
\ moist. /—-&5 L
b4
1 {60 |56 77 g o
< Sand: It green—-gray: very fine/fine; trace-some g o _
bt +4 SM silt; dark silty, clayey stains (6-6.1", 6.3-6.4", ; g 2
2% 6.5-6.7") w/ heavy Petro odor; moist. £ €=
62 © 28
et G a
2 |751] 86 57 3} - O
SC Sand: blue-green; very fine/fine w/ trace z § <
32 medium; silty; clayey: dark black—brown oily stain S =3 S ]
Eapl SM | | @ 8.3-8.6"; wet. o °
4.2 7] =
3 | 75 | 080 \Sand: olive—-green; very fine/fine w/ trace /- a
medium; silty; trace clay. 3.4 2
e \ /] e | o
NS/ Sand: olive-brown to dark brown; fine/medium w/
glf trace coarse; heavily stained with olly/fuel-like r—?i
4 | 75|20 | % /1 1\ substance (rootbeer colored); wet. ’—-u
: { % Clay: dark rust-brown to medium gray; siity; soft;
| | / oL sticky marsh clay; very fine/fine sand lens at
| CL 44 a0
i 11.3-11.4°,
s {100} 7 [ \ 3 5
Clay: as above. §
213.3-13.5' very fine/fine, gray sand with thinly %
interbedded clay. c
v -
6 |100]| o 13.8-14' very fine/fine w/ trace medium sand, a
medium/coarse shell hash, wet. <l
Entire sample from 14-16" is slough; mud is ‘L
thickened to reduce collapse. 43 !
i ep | sand: it medium gray; very fine/fine; ~10% 46 e
\ Phosphatic sand; clean; wet. /[ 3o
 FE x 5
ot w o«
20 sl3]o BN —83 4 EEE —
\UL ’
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EnSafe/Allen & Hoshall Monitoring Well NBCAO3914D
Project: ZONE A - Naval Base Charleston Coordinates: 23/5/47.98 E, 38163885 N
Location: Charleston, SC Surface Elevation: 13.7 feet msl
Started at 1030 on -09-97 TOC Elevation: 13.44 feet ms/
Completed at £230 on FK4-97 Depth to Groundwater: 593 feet TOC Measured: 1/22/97
Driing Method: Mud Rotary (6" 0D cutting bit) Groundwater Elevation: 7.5/ feet ms/
Oriling Company: Alance Environmental Total Wel Depth: 24.2 feet bgs
Geologist: T. Kafka Wel Screen: 189 to 23.7 feet bgs
o | = ) E Q @ ? WELL DIAGRAM
= —_ 3
=l € Ew z ARIEIE GEOLOGIC DESCRIPTION £
i 4 =
HEEHEHAEE g
E": I SM| Sand: dark gray; very fine to fine w/ o <
H8L Y OL trace-some medium to coarse; silty; frequent |75 o N
e rd SM clay stringers (<0.1' wide) of silty, soft, 3 -
\ low-medium plasticity marsh clay; fine to coarse —78 o z = _
o |75|0 7 shell hash (~15% matrix) in last 0.3". —83 | & = ts
% ML Sand: It tan; very fine to fine; ~75% phosphatic _(73 E $ E
/ CL sand in matrix; dense; moist. Q - x8
7, o =
\ I8 | v =
0] 7s 0 Silt: olive brown; firm to stiff; clayey; some very M
fine/fine sand in matrix; @22-22.1' lag deposit of | ]
25 coarse shell hash and PO4 gravel; phosphatic
sand in pockets/pits in silt at 22.2-22.4° and e
22.5-22.T'; moist; Ashley Formation. 3
S
30+
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40
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EnSafe/Allen & Hoshall

Monitoring Well NBCAO3815D

Project: ZONE A — Naval Base Charieston

Coordinates: 2314512.71 E, 380990.32 N

Location: Charleston, SC

Surface Elevation: 7.2 feet ms/

Started at 1030 on +-08-97

TOC Elevation: 855 feet ms!

Completed at 0930 on -14-97

Depth to Groundwater: 6.3/ feet TOC Measwed: 1/22/97

Drling Method: Mud Rotary (6" OD cutting bit)

Groundwater Elevation: 0.24 feet msl

Oriing Company: Allance Environmental

Total Wel Deptix 34.1 feet bgs

Geologist: T. Katka

Wel Screen: 24.1 to 33.6 feet bgs

WELL DIAGRAM

13 |2|8|= 8| a E
Buw|lEuwl & GEOLOGIC DESCRIPTION E
T > 8 .
B |EE(2E | E| | % ¢ G
@ & HEY I IRARS 7
3
Surface conditions: grassy shoulder of road.
2'x2'x3' Vault-type flush mount completion.
a9 32
5% Sand: dark brown-black; very fine to fine; silty;
b $¢ SM well-sorted. [
5 3 24
Sand: brown to olive—gray w/ green pits; very
i ss | o \ gnze to fine; less silt than above; gravels in top /_ i)
. 2%
bbd SM |\ / -
* Sand: as above with few gravels at 6.7°; dark of 8
g‘;— -\ black organic stain. /— : =
3
21650 Sand: medium brown—gray: very fine to fine; o
trace-some silt; saturated. | 5
OO 8|8
;l : SM _\ Wood: dark black with silty sand in matrix, /_ Q
[~
10 3 | 60 | 322 ekl OL Sand: brown to gray; very fine to fine; —2.8 Q
trace-some silt in matrix w/ silty gray~-black pits o
and stringers; trace-some marsh clay in g
— irregularly spaced pits. 149 -
R sM |\ /] o
4 )0 SP Sand: medium brown to gray w/ dark pits; very —48
fine/fine; trace~some silt in pits and stringers;
trace-some clay; oyster frags in top O.1'
5 0 Saturated clean sand coating spoon; wood | 68
probably blocking spoon. Lots of trashy items
5 flushing from hole.
Peat: brown; silty; soft-firm; woody pleces; —82
6 | 70 | 270 \ strong H,S odor. ﬂ a8
" Peat: as above.
102
7 |70]| 180
20 SM —28

well grout around 2" 1D
SC 40 PVC riser

I— bentonite seal :I:
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EnSafe/Allen &[ Hoshall

Monitoring Well NBCAO3915D

Project: ZONE A - Naval Base Charleston

Coordinates: 231452.71 E, 380990.32 N

Location: Charkeston, SC

Surface Elevation: 7.2 feet msl

Started at 1030 on -08-97

TOC Elevation: 6.55 feet ms/

Completed at 0930 on 1-14-97

Depth to Groundwater: 6.3/ feet TOC Measured: 1/22/97

Driing Method: Mud Rotary (6" OO cutting bit) Groundwater Elevation: 0.24 feet msl

Oriing Company: Allance Environmental Total Wel Depth: 34.1 feet bgs

Geologist: T. Kafka

Wel Screen: 24./ to 33.6 feet bgs

B WELL DIAGRAM
B lBls|E|<|2|8 L
Sul|Euw| & 8 GEOLOGIC DESCRIPTION £
zh %g Eg g 8 £| S g
g & b g 2 F| =] B g 3 o
) 74 SM Sand: medium brown; very fine to fine; siity; wet; I
sc N\ occasional woody frags. /‘—'35 ‘_|
L CL I sand: medium gray w/ brown grading to It —142 X+ 1
sl s blue-green at 21'; very fine to fine; trace-some 148 ®
:..-'_:"7 silt; soft, low-medium plasticity clay increasing in ) :
:_.!;'% SP | \ content w/ depth. z
% CL| ¢ ] .g
; Sand: blue-green; very fine to fine w/ trace —62 g
g | 70| 44 medium; soft-firm, low- medium plasticity clay _ |
present in irregularly spaced lenses in top 0.4’ 74 X
12 SP A\l and last 0.3". 77
25— Sw \\ I/r: ‘&
sSC Sand: tan to It beige: very fine to fine w/ trace
—NCL medium; abundant woody slivers. 88 -
Ry —10.2 =
0310 SP /| Wt sand: It blue-green; very fine to fine; trace siity - 8
clay @ 25-25.2°, soft-firm, medium plasticity. c — g
t | o - h4
4| 0 | Sand: It tan to beige; very fine to fine; —20.8 § st E
o sP saturated. o -
\ Ims | z ot ;
Sand: olive-green to green-brown; very fine to s bt A o
fine; trace silt; small clay lenses irregularly 2 E x
30 2130 == SP A\ spaced of sticky marsh clay. A=%81 2 1=l
\ / et
Sand: light olive-brown to olive—green; very fine E.
to fine; dense.
3125 0 [ 248
i SP Sand: it gray: very fine to fine; some phosphatic —
sand in matrix. :
GW
Gravel: very coarse to fine; largest 0.06' long: Y
ulas| o = subrounded to subhedral quartz grains; lag bed. :3?8 :E—|
7
6HJ] \ craver . /]
354 é T Gravel: as above e v
/ cL Siit: olive-brown; trace-some very fine to fine 3]
7 sand; clayey; firm; low plasticity; moist; Ashley 2
151100 0 “ \ Formation. ya —288 v
)
)
}
40— :

Page 2 of ¢



