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LETTER TRANSMITTING THIRD ROUND MONITORING WELL LOGS AND WELL
DEVELOPMENT LOGS AT SOLID WASTE MANAGEMENT UNITS 39 AND 43 CNC
CHARLESTON SC
10/28/1996
ENSAFE/ ALLEN AND HOSHALL
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mSafelAllen & Hoshall
sranch Offices:

“harleston

735 Houston Northeutt Blvd.
suite 113

Nt Pleasant, SC 29464
"hone (803) 884-0029

Fax (803) 856-0107

Cincinnati

400 TechneCenter Dr.
Suite 301

Milford, OH 45150
Phone (513) 248-8449
Fax (513) 248-8447

Pensacola

2114 Airport Blvd.
Suite 1150
Pensacola, FL 32504
Phone (904) 479-4595
Fax (904) 479-9120

Norfolk

303 Butler Farm Road
Suite 113

Hampton, VA 23666
Phone (804) 766-9556
Fax (804) 766-9558

Raleigh

5540 Centerview Drive
Suite 205

Raleigh, NC 27606
Phone (919) 851-1886
Fax (919) 851-4043

Nashville

311 Plus Park Blvd.
Suite 130

Nashville, TN 37217
Phone (615) 399-8800
Fax (615) 399-7467

Dallas

4545 Fuller Drive
Suite 326

Irving, TX 75038
Phone (214) 791-3222
Fax (214) 791-0405

EnSafe / Allen & Hoshall

a joint venture for professional services

October 28, 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 Third 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 seven (7) monitoring
wells (4 intermediate, 3 deep) installed in the vicinity of SWMU 39 in Zone A at
Naval Base Charleston in accordance with the monitoring well permit (approval
number HW-96-0080). These wells were installed between September 15-18, 1996.
Enclosed is a well location figure at SWMU 39.

If you have any questions or if we can be of further assistance, please do not hesitate
to contact us at (803)-884-0029..

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

%@////%

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
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EnSafe/Allen & Hoshall

Monitoring Well NBCAO3904I1

Project: ZONE A — Naval Base Charleston

Coordnates: 2315416.19 E, 38166785 N

Location: Charleston, SC

Surface Elevation: 9.8 feet ms/

Started at 106 on 9-56-96

TOC Elevation: 9.22 feet ms/

Completed at £230 on 9-15-96

Depth to Groundwater: (94 feet TOC Measwred: K0/16/96

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

Groundwater Elevation: 7.28 feet msl

Driing Company: Boart Longyear

Total Wel Depth: 315 feet bgs

Geologist: F. Bayky

Wel Screenc 217 to 30.7 feet bgs

DEPTH

LITHOLOGIC
SAMPLE
ANALYTICAL
SAMPLE
SAMPLE NO.
% RECOVERY
PID (ppm)
GRAPHIC LOG
SOIL CLASS

INFEET

GEOLOGIC DESCRIPTION

ELEV. (ft-msl)

WELL DIAGRAM

I

Sand: orange-brown, very fine, silty, trace clay.

N

Clay: dark brown to black, with very fine sand
and silt, stiff, damp; chemical odor at 1.7-1.9".

\

Sand: light gray—-brown, very fine to fine, clayey,
some silty, dry.

=1
g

a

100 O

Clay: orange-brown with faint thin dark brown
laminae, very fine sand and silt, stiff, damp.

Sand: orange-brown, very fine to fine, some silt,
loose, dry.

Sand: orange, very fine to fine, some silt, loose,
wet.

CL

Clay: light gray with orange laminae, silty,
abundant very fine sand rapidly decreasing in
content with depth to very fine to medium sand,
stiffer with depth, plastic, wet.

27

10 2 J100] O

Sand: light gray, very fine to medium with trace
coarse, some silt, loose, wet; brown to
orange-brown, fine to coarse lenses from
10.6-10.9' and 11.5-12.2".

o
2" ID Sch. 40 PVC riser

SW

e Y

Sand: light brown, very fine to medium/coarse,
loose, wet.

| 0

SM

i Ad
A, |

RN

Sand: dark gray-black, very fine to fine with
trace to some clay, slightly plastic, occasional

\ dark gray clay pods, wet.

b,

SM

20

Clay: dark gray-black, some silt, some silt,
plastic, soft, wet; sharp contacts with 1 cm, dark
gray, very fine to fine sand faminae every 0.1
from 15.8-17";

18.4-10.5". 60X of core consists of sand pods,
dark gray, very fine to fine sand to 18.9'
becoming 1 cm sand laminae every 0.05-0.1' to
19.5'

777777007777 7 77 s 7 T 7 e 7 T T 2 L T T T ks

W77 7777777777 77770 d 7 e P e L L T L T T .

grout

”< bentonite seal %

Page | of 2



EnSafe/Allen & Hoshall

Monitoring Well NBCAO38041

Project: ZONE A — Naval Base Charleston

Coordnates: 2315416.19 E, 381667.85 N

Location: Chareston, SC

Surface Elevation; 9.8 feet msl

Started at 105 on 9-5-96

TOC Elevation: 922 feet ms/

Completed at £30 on 9-15-96

Depth to Groundwater: 194 feet TOC Measured: 10/16/96

Driing Method: Rotasonic (6.5™ Q0 casing 38" ID coring bit)

Groundwater Elevation: 7.28 feet ms/

Dring Company: Boart Longyear

Total Wel Depth: 35 feet bgs

Geologist: F. Bayky

Wel Screere 217 to 30.7 feet bgs

» B WELL DIAGRAM
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EnSafe/Allen & Hoshall

Monitoring Well NBCAO3909D

Project: ZONE A — Naval Base Charleston

Coordinates: 231513157 E, 381217.19 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 G-17-96

Depth to Groundwater: 6.75 feet TOC

Measured: 9/28/96

Driling Method: Rotasonic (6.5 0D casing, 38" 10 coring bit)

Groundwater Elevation: 263 feet msl

Dri#ing Company: Boart Longyear

Total Wel Depth: 46.0 feet bgs

Geologist: P. Baykey

Well Screen: 347 to 45.5 feet bgs

3
Q 8' g =| § ? E WELL DIAGRAM
=5 [SulSul G| 5| B| 2|3 GEOLOGIC DESCRIPTION £ m
w
SN EE I :
S |Jo|l<awn| v 2 a @ w
A N N
-<.',_\y Surface conditions: grassy field S %
A>\ Fill: mixture of silty sand, sand, gravel, and clay; §
<N saturation at approx. 1.5 feet bgs. (see field Q \
A>V log for detail description upper 5') § s
LN N
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A {FILL N
A N N
<N N N
o \ X
< N §
N2 N N
5 t | 100 [20.6] AN N §
L . N
f' Interbedded cla : i “ § %
| y and peat: clay is brown to N §
| : dark brown, silty, soft to firm, moist to wet with N %
] I, wood, grass, and root material. §
|
| N
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. > NN
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| 2 NN
i o % \
[ z \ %
il S N % -
10— ! < § N &
15 | 5§ NN °
E < Sand: dark brown with light gray mottling, very 2 % %
3 fine to fine, silty, loose, wet; irregular intervals = % %
:.'. SM of very fine to medium sand to 12'. & § §
i N N
3l N N
y N N
T — ss N
b % 26 Sand: dark brown, very fine to medium trace | 63 § §
- NG coarse/gravel, silty,wet. /—_&7 § %
Sand: brown and light gray-green, thinly \‘Q %
S| SM [\ lamninated, very fine to fine, very silty, wet. § %
15— °:] SP
Sand: light gray-green with faint laminae, fine to §\ §
; s medium with trace coarse decreasing to very 88 § §
Z fine to fine with depth, silty, loose, wet. /— % N
% Silt: brown and gray becoming light gray-green § i
% ML | at16.4', some very fine to fine sand, very thin § §
% CL clay laminae, wet; at 17.8' changes to % %
% gray-brown with increased very fine to fine % %
7 sand content, silty, slightly plastic, occasional 18 \\\ \
i : | o \ thin clay laminae. § \
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laminae.
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EnSafe/Allen & Hoshall

Monitoring Well NBCAO3908D

Project: ZONE A - Naval Base Charleston

Coordinates: 231513157 E, 38L17.1ION

Location: Charleston, SC

Surface Elevation: 7.0 feet msl

Started at 0900 on 9-17-96

TOC Elevation: 938 feet ms/

Completed at 210 on 9-17-96

Depth to Groundwater: 6875 feet TOC  Measwed 9/26/96

Driing Method: Rotasonic (6.5 0D casing 38" 1D coring bit)

Groundwater Elevation: 2.63 feet ms/

Dri#ing Company: Boart Longyear

Total Wel Depth: 46.0 feet bgs

Geologist: P, Bayley

Wel Screen: 357 to 45.5 feet bgs
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g8 l214lzlg|% €
I w|lEFwl w § e 3 GEOLOGIC DESCRIPTION -
HEEHHBEE g
g?—: Ju|lan| | | T g 3 w
= 132
7: : '\ 8%/ Ciay: gray, s_ome sil?. sof.t to firm, pla;tic. wet; § §
%, gray, very fine to fine, silty sand laminae and § \
! pods at 20.5-215". N N
ol R
e N
ZIlI N
i N
2 N N
é: | 0.2' thick light gray sand lense at 24.3', very § §
4 \ fine to fine, silty. Vami: § §
25 2 | 95 |20.6} —1—18 N N -
?:: Clay: gray-green, some silty, firm to stiff, § § 3
4| | plastic, with faint very thin dark partings and N N S
%I | laminae spaced irreqularly; occasional to trace § % %
/' | <1 cm sand pods of very fine to fine sand from = % %
Zi 25-27", 31.2-31.9", and 37.6-37.7". 2 NNKN
/l a N N
2l 2 NN
ol M
%'I £ NN
i 5 NN
Ol 2 NK
a A
i N
Z: ! S o
[ —
i
ks £
a :
0
a
i
35— %' |
Al
Z; | ¥+ I
/'I c E
Z'I A 01 = -
A s = 3
/', o = ~
i 2 1R S
ol $ FE
%'l g =
%I | o -
© Zi 1Ltk

Page 2 of 3



EnSafe/Allen & Hoshall Monitoring Well NBCAO3908D
Project: ZONE A - Naval Base Charieston Coordinates: 23613157 E, 38121719 N
Location: Charieston, SC Surface Elevation: 7.0 feet ms!
Started at 0900 on 9-7-96 TOC Elevation: 9.38 feet ms!
Completed at 210 on 9-17-96 Depth to Groundwater: 6.75 feet TOC  Measwred: 9/25/96
Oriing Method: Rotasonic (6.5 Q0 casing 38" 10 coring bit) Groundwater Elevation: 2.63 feet ms/
Driing Company: Boart Longyear Total Wek Depth: 46,0 feet bgs
Geologist: P. Baykey Wel Screen: 35.7 to 45.5 feet bgs
B ] WELL DIAGRAM
518 12| 8|le|2|8 £
m wiCtw| w e é GEOLOGIC DESCRIPTION =
=i gg HE g &8¢ g g
@E 0 gw | a2 E g 3
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ol
Z: : At 41.7°, gray, very fine to fine, silty quartz sand c
/l i laminae becoming very fine to medium with thin o
%I | clay laminae from 42-43.5"; trace very small 5,'-;
%: | e shell fragments. o
/ I o °
o 3 3
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/ | -— £ Y
%n ; S
/| [ < =
% il -
45 3 |100]| O } 38 It
% Silt: olive—-green, clayey, some very fine to fine -]
% sand, stiff, plastic, damp; occasional sandy pods
% and laminae spaced irregularly but increasing in _
% frequency from 54-55', trace 2 B -+
% effervescent--Ashley Formation. ]
%
/
/
/
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EnSafrfe/Allen & Hoshall Monitoring Well NBCAO39091
Project: ZONE A - Naval Base Charleston Coordinates: 231513267 E, 381229.06 N
Location: Charileston, SC Surface Elevation: 7./ feet msl
Started at 445 on 9-17-96 TOC Elevation: 945 feet msl
Completed at /730 on 9-17-96 Depth to Groundwater: 551 feet TOC  Measwed: 9/28/96
Oriing Method: Rotasonic (6.5 0D casing, 38" ID coring bit) Groundwater Elevation: 3.94 feet ms/
Oriling Company: Boart Longyear Total Wel Depth: 335 feet bgs
Geologist: P. Bayky Wel Screen: 232 to 330 feet bgs
o |2 = 8l wn "g WELL DIAGRAM
EMERERIR A GEOLOGIC PT £
EE gg l;g g g § 2 é DESCRIPTION g
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@E dw %w 7] g % g 3 w
N> Surface conditions: grass N N
o N R
N Undifferentiated fill material as seen in the log N EQ
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N N K
<5 N
5 1 65| 0 | AV N N
5 N Chemical odor from 5-6' % %
B 1
S N N
< N N
Aoy 5 N R
ML Clay: brown and dark green black, silty, some ’ % %
CL sand, and occasional pebbles, soft to firm, wet. | , % §
| : Clay: dark gray grading rapidly to dark brown, = % %
: | some silt, plastic, moist to wet. S § s
| = NN
h z % % 3
| o \ \ 2
10- I = NN °
'l cL 5 NN
Il oC 3 NN
|
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! N
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: I lense from 12.3-12.6". % %
| N R
66 \ \
° Sand: dark brown grading to light gray and § §
9-‘ gﬁ- brown rapidly with depth, very fine to % %
15— o fine/medium becoming very fine to § %
REY S |\ medium/coarse at 14-14.3", silty, wet. /“g:'s § %
Sand: dark gray, very fine to fine/medium, silty, § §
some clay, wet. % %
Clay: green, some silt, very firm to stiff, moist to s §
wet; from 18.5- 18.9', light gray, very fine to fine, % %
gh silty sand lense. s §
N N
N
N N
Ny -
20 . 1
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EnSafe/Allen & Hoshall

Monitoring Well NBCAO39091

Project: ZONE A - Naval Base Charleston

Coordinates: 23156132.67 E, 381229.06 N

Location: Charleston, SC

Surface Elevation: 7.! feet ms/

Started at 1445 on 9-17-96

TOC Elevation: 945 feet ms/

Completed at 1730 on 9-17-96

Depth to Groundwater: 55/ feet TOC Measured: 9/28/96

Driiing Method: Rotasonic (6.5 0D casing, 3.8" ID coring bit)

Groundwater Elevation: 3.94 feet ms/

Driing Company: Boart Longyear

Total Wel Depth: 335 feet bgs

Geologist: P, Bayky

Wel Screen: 232 to 330 feet bgs

o |= oz el ? WELL DIAGRAM
rBulBul 2| E| B 2 3 GEOLOGIC DESCRIPTION =
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EnSafe/Allen & Hoshall

Monitoring Well NBCAO3908I

Project: ZONE A — Naval Base Charieston

Coordinates: 2316132.67 £, 381229.06 N

Location: Charieston, SC

Surface Elevation: 7./ feet msl

Started at 1445 on 9-17-96

TOC Elevation: 945 feet msl

Completed at /730 on 9-17-96

Depth to Groundwater: 5.5/ feet TOC Measwed: 9/28/96

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

Groundwater Elevation: 3.94 feet ms/

Driing Company: Boart Longyear

Total Wel Depth: 335 feet bgs

Geologist: P, Bayky

Wel Screen: 232 to 330 feet bgs

B
9 S g A § @ E WELL DIAGRAM
o6 1Bu|Euwl & g g 2|3 GEOLOGIC DESCRIPTION s
—w g ] !
w E =
EE 3% g% % 2 % g 3 g
%
CL
CH
348 =]
7] sP Sand: light gray, very fine to fine with trace 2
Zz \ medium, loose, wet; 1 cm clayey laminae at 42.1. /——35.5 o
2 ———— 2
%, | cL Clay: dark gray—-green, some silt, firm to stiff,
/| : oL plastic, moist to wet; from 42.7-43.3' sand
//l | laminae from 1-2 cm in size decreasing in
A \ frequency and size with depth. Vankl
45 3 |es| O
50
55~
60
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EnSafre/Allen & Hoshall Monitoring Well NBCAO3910D
Project: ZONE A — Naval Base Charleston Coordinates: 2361552 E, 38143855 N
Location: Charleston, SC Surface Elevation: 0.9 feet ms/
Started at 0930 on 9-16-96 TOC Elevation: 13.35 feet msl
Completed at /30 on 9-15-96 Depth to Groundwater: 968 feet TOC  Measwed: 9/28/96
Oriing Method: Rotasonic (6.5" 0D casing 38" ID coring bit) Groundwater Elevation: 3.67 feet msl
Driing Company: Boart Longyear Total Wel Depth: 415 feet bgs
Geologist: P. Baykey Wel Screen: 36.7 to 40.7 feet bgs
0 S' g x A § @ E WELL DIAGRAM
5 (BulBul 5| 818 2] 3 GEOLOGIC DESCRIPTION = ™
AREEE AR e g
@E Jo|l<n| o | e E g 3
Surface conditions: grass and some asphalt. N N
N\ N N
Sand: orange-brown, very fine to fine grading to s Q
. . . \
very fine to medium, loose, moist. 15,4000t § S
ML Silt: orange-brown, some very fine sand and \ Q
il some clay. _lgs3 § §
2 Clay: orange—-brown with red mottling, silty, some % %
CL sand as thin laminae at irregular intervals, N %
CH plastic, firm, wet. § §
N
5 1 85 | 82 7 59 § %
% Clay: olive drab with dark gray thin laminae, silty, % %\
% some very fine sand, soft to firm, plastic, wet. % \\\\
N N
e N
s
/ A
7 . R
Sand: olive-brown, very fine to fine with trace _§ § §
[ medium, some silt, some clay as occasional thin o \ %
%A SP | laminae, occasional granule and coarse sand z % N
%A SC | grains, loose, wet. =] % % 3
10~ ) = NN 8
LY £
i 2 3 NN
'_:'.-j i: Sand: brown, very fine to fine, some silt, loose, s} § §
CRE S| wet. = N N
B SM o \ \\\
'y 1 % %
3 Sand: light green-gray, very fine to fine/medium, ) % %
M\ trace silt, loose, wet. /~—2 % %
Sand: brown, very fine to fine, some silt, loose, % §
\wet. 133 % \\\
N R
15 2 | 92 41 N N
Sand: orange, very fine to fine, some silt, N N
o \cohesive, wet. /] —47 § §
—52
Clay: dark gray, some silt, very thin sand % %
: partings of very fine to fine sand, soft, plastic, % %
RN wet, \Q N
e ; — 66 N N
| 7 Sand: orange—-brown, very fine to fine/medium, § \
| : 7 some silt, cohesive, wet. % Q
: | % 8h' Clay: dark gray, some silt, firm, plastic, wet; thin, § N
| : V very fine to fine/medium sand lenses at 17.8', % *\
20 1N 18.2', and 18.6". 1 NN L
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EnSafe/Allen & Hoshall

Monitoring Well NBCAO3910D

Project: ZONE A — Naval Base Charleston

Coordinates: 231515512 E, 38143855 N

Location: Charieston, SC

Surface Elevation: /0.9 feet ms!

Started at 0930 on 9-18-96

TOC Elevation: 1335 feet ms/

Completed at #30 on 9-16—-96

Depth to Groundwater. 968 feet TOC  Measwred: 9/28/96

Driling Method: Rotasonic (6.5 0D casing, 38" ID corng bit)

Groundwater Elevation: 3.67 feet ms!

Driing Company: Boart Longyear

Total Well Depth: 415 feet bgs

Geologist: P. Bayky

Wel Screen: 36.7 to 40.7 feet bgs

ANALYTICAL
% RECOVERY
PID (ppm)

LITHOLOGIC
SAMPLE
SAMPLE
SAMPLE NO.
SOIL CLASS

INFEET

DEPTH

WELL DIAGRAM
GEOLOGIC DESCRIPTION

ELEV. (ft-msl)

N OO AN AHIC LG
P

color change to olive-gray.

few thin bivalve shells at 23.4~-24.1".

T rrzirzzz

iz

Lz

N

25 3 {986 0

3.7

moist.

35 4 |100| O

NN NN NN NN NN NN

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

4.4

grout

2" 1D Sch. 40 PVC riser

YA/ A99959 99050999099 AA A A0 9005 /A A

\
\
N
\
N
N
N
N
N
N
N
N
N
N
N
\
\
%
\

»le
>re

bentonite seal

A,

e
[92]
X

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

24.9

soft, wet.

oL Clay: dark gray, silt, thin sand partings, plastic,

#7 sand

—-26.0

SM Sand: gray, very fine to medium trace coarse,
SW some silt, wet, some shell fragments; last 0.3’
\ very fine to medium.

—28.1

ORI NN
o
pu

N
N

4 G ‘..-.. } \

SP. /|
SHW Sand: light gray, very fine to fine, some silt, 20
ML cohesive, wet. /_

|0.01 slot PVC screen||=

g
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EnSafe/Allen & Hoshall

Monitoring Well NBCAO3910D

Project: ZONE A - Naval Base Charleston

Coordinates. 23/5155.2 E, 381438.55 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 9-18-96

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

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

Groundwater Elevation: 3.67 feet ms/

Driing Company: Boart Longyear

Total Wek Depth: 415 feet bgs

Geologist: P. Bayky

Well Screen: 36.7 to 40.7 feet bgs

o E‘,' g =l § @ ’g WELL DIAGRAM
L gu Fu u| 2| F ol 3 GEOLOGIC DESCRIPTION £
r—'d_-l = =
HEHEHERHE :
7
% Silt: olive-brown, clayey, trace very fine sand,
é occasional shell fragments, effervescent with
HCI, stiff, plastic, moist—-—Ashiey Fm.
7
7
m
% CL
%
é
Z
45 4 1100 O 2 344
50
55—
60
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EnSafe/Allen & Hoshall

Monitoring Well NBCAO3910I

Project: ZONE A — Naval Base Charieston

Coordinates: 2315145.17 E, 381438.55 N

Location: Charleston, SC

Surface Elevation: 10.9 feet msl

Started at 410 on 9-6-96

TOC Elevation: 13.49 feet msl

Completed at 645 on 9-6-96

Depth to Groundwater: 7.67 feet TOC  Measwed: 9/258/96

Driting Method: Rotasonic (6.5" 0D casing 3.8" 1D coring bit)

Groundwater Elevation: 5.82 feet ms/

Driing Company: Boart Longyear

Total Wel Depth: 26.0 feet bgs

Geologist: T Kafka

Wel Screen: /5.7 to 25.4 feet bgs

o 5 g = § 2 ‘g WELL DIAGRAM
BulEwl &1 3 o GEOLOGIC DESCRIPTION €
i
Z g > 3 |8 :
B SISE| L || s | &
g |Dnlsn| 6| = | & 7)) w
N Surface conditions: grass, some asphalt. A s: §§
y N
Rihty SM Sand: dark brown, very fine to fine, silty, root  0.900001 §5 :Q
1 gp | \ material /] \ §
' N |
Sand. light brown with orange mottling, very fine 02 %ﬁ §
8:‘. to fine, well-sorted, trace silt, moist to wet. % %
Clay: orange to light orange with tan, trace to 7.9 % %
> 0 ; . N N
CL some very fine to fine sand, firm, low-medium \ \
SC plasticity, moist to wet. 6o § s
Clay: orange with tan to light gray banding, some % %
5 1 80 0 very fine to fine sand, silty, firm, low-medium % %
plasticity, moist to wet. Petro-like chemical odor % §
from 3-5" N N -
// \ 149 B § § S
/ Clay: as above with blue-green mottiing, &« % % ©
‘(S:.E. decreasing sand content with depth, firm, moist 14 % %
7 to wet. 2 % %
7 » | % NN
- i:.' Sand: olive-brown to brown, medium with trace é % %
'RH SW | fine and coarse, poorly sorted, silty, wet. o §: §
:.E SM - % %
X 12 N N
10 '_.-‘_-j_i:ﬁ Sand: olive-tan to tan, fine to medium becoming % %
.; very fine to fine at 14-15.3', trace to some silt, § s
R wet. N N
N N
£ M
i NN
G N N
IAB SP N R X
[abl SM A
Rk 2
Ay % :
H <
: Z
15 2 |80 0 [ M a
/ 4.4
Interbedded sand and clay: orange to gray %F
SC clay, soft to firm, low to medium plasticity, silty,
CL wet; sand is white to orange, fine to medium with &
some silt, very fine to fine at 16.3-17.1" | 6o | B &
O. [N » =
‘.E SW Sand: light orange to tan, coarse, grading to e o
© ELE SM fine to coarse at 18.4', trace to some silt, wet. a §
] 75 | ©
: L ,// Clay: dark gray, silty, low to medium plasticity, hid -
| : 7 soft, wet; some gray, fine to medium sand pods g
1 | // OH in top 0.6' and faint sand laminae decreasing in J_
20 k&2 frequency with depth.
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EnSafrfe/Allen & Hoshall

Monitoring Well NBCAO39101

Project: ZONE A — Naval Base Charleston

Coordinates: 231514517 E, 381438.55 N

Location: Charleston, SC

Surface Elevation: 10.9 feet ms/

Started at 400 on 9-6-96

TOC Elevation: 13.49 feet msl

Completed at 645 on 9-16-96

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

Driing Method: Rotasonic (6.5" 0D casing 3.8" 1D coring bit)

Groundwater Elevation: 582 feet ms/

Oriing Company: Boart Longyear

Tota Well Depth: 260 feet bgs

Geologist: T. Kafka

Well Screen: 157 to 254 feet bgs

DEPTH

ANALYTICAL
% RECOVERY
PID (ppm)

SOIL CLASS

LITHOLOGIC
SAMPLE
SAMPLE NO.

SAMPLE

INFEET

WELL DIAGRAM
GEOLOGIC DESCRIPTION

ELEV. (ft-ms))

NORRNIRNRNY i
2P

= = = = o — — —]

25

25 3 |e4]| 0

30

354

40

#7 sand filter

_|<T>|<— 0.01 slot PVC screen

end cap
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EnSafe/Allen & Hoshall

Monitoring Well NBCAO3913D

Project: ZONE A - Naval Base Charleston

Coordinates: 2315604.92 E, 3817316 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 Measwred 9/29/96

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

Groundwater Elevation: 2.44 feet msl

Driing Company: Boart Longyear

Total Wel Depth: 52.0 feet bgs

Geologist: P. Bayky

Wel Screen: 417 to 515 feet bgs

- - 2 3 WELL DIAGRAM
2 12 |g|E|=|2|8 by
b Bulful 2|21 Bl 2] 3 GEOLOGIC DESCRIPTION = ™
£ ar 8 & .
i [EE|ZE E |k 2 g
@E 7 <§zw 0| e % g B w
GM A~ Surface conditions: ROC and gravel fiil. N N
N
Clay: red-brown with faint orange brown, very N
thin laminae, some silt, damp, very stiff. \ N
CL N N
cH N N
NN
47 N N
§ N
N
N N
N
5 1170{ 0 b7 32 N N
/ Clay: orange and yeltow-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 N %
1 mottling and thin laminae. \ \‘Q
/ N N
N N
Sand: orange and light brown, very fine to S % %
SC fine/medium, trace clay, some silt, trace clay z % &\
M\ Partings and very thin laminae, soft, wet. /™ o N N =
10 2 |o2|0 TSP -8 | T NN g
% SM Sand: light brown, very fine to fine, some silt, —2.3 U’cg % %
/ cohesive, wet. a \ \
2 NN
/ Clay: light brown—gray with some orange, FeOx & % %
4 / mottling and thin laminae, some silt, very stiff, % %
/ plastic, damp; upper 3' has very thin laminae and N §
/ CL partings of orange to light gray, very fine to Q %
/ fine, silty sand. § §
/ R
_ R
15 3 |100] 0 _ ‘ 68 N N
CL Clay: as above without sand partings and \ \
\Eﬂ/—\ laminae. /-—'75 N N
SP Sand: brown to light brown, very fine to fine; —81 N %
very silty from 15.7- 16.3' with very thinly % N
laminated clay, wet. % §
SP Sand: dark orange brown, very fine to § §
- fine/medium decreasing in grain size with depth, % %
- i some silt, loose, wet; clayey pods and very fine % §
1 s to fine, siity sand laminae (SP-SM) from 1 % N
8h. 17.6-18.1" increasing to fine to medium. /_ N %
i NEEN i
20 Clay: gray with orange FeOx stains, some silt,

TITM (O ST, PIastic and Moist With SOMe very

thin, very fine to fine sand partings. Page 1of 3



EnSafe/Allen & Hoshall Monitoring Well NBCAO3913D
Project: ZONE A - Naval Base Charleston Coordinates: 23156504.92 E, 3817316 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
Oriing Method: Rotasonic (6.5 0D casing, 38" ID corihg bit) Groundwater Elevation: 2.44 feet ms/
Driing Company: Boart Longyear Total Wel Depth: 52.0 feet bgs
Geologist: P. Bayky Wel Screen: 417 to 515 feet bgs
o 2 1slzl_l8]g z WELL DIAGRAM
ESulful G| 5| Bl 2] 3 GEOLOGIC DESCRIPTION €
s EEHHBHE g
EE SJolen| o | « | & g & w
,
CL 24 N N
o CH Sand: light brown, very fine to fine decreasing § %
7 SM rapidly to very fine to fine/medium, silt 1.8 % %
e GOl _\ decreasing with depth. /———113 § §
1 - \C—H/ Clay: orange FeOx stains with trace gray and % %
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. \ \
N N
25 4175] 0 b 68 Q Q
/A CL Clay: red-orange, silty, some very fine sand, 4 § §
1ot \ firm, plastic, wet. /""7' § §
":"-I' ° g—% Sand: brown, variable from very fine to fine to % §
o fine/medium, no discernible structure, trace silt, % \
\ loose, wet. /'_'8'9 § §
Sand: brown with black carbonaceous stains as § § :5;
very thin laminae, very fine to fine, trace to § % % S
_some silt, firm, wet. A8 | = § s
Sand: orange~brown grading rapidly to brown Fd % %
30 and light orange-brown, very fine to Q % %
fine/medium, trace silt, loose, wet. < § %
(8]
=8 NN
Sand: light brown, very fine to fine, some silt, o \ \
firm, wet; becomes light gray-brown to white at 38 « s §
\ 318", /| ~§ §
Sand: light gray-brown, very fine to fine, trace % %
to some silt, loose, wet. % %
N
N\
N
N N
354 Sand: light gray-white, very fine to fine, varying % %
silt content, trace to some silt, firm, wet. § §
“TERS
Brown clay laminae (< t cm) with some FeOx ©
stains, plastic, firm, wet, from 37.6-38.3". o
:‘é‘
]
g
“ 1 4
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EnSafe/Allen & Hoshall

Monitoring Well NBCAO3913D

Project: ZONE A - Naval Base Charleston

Coordinates: 2315504.92 €, 3817316 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 300 on 9-18-96

Depth to Groundwater: 7.97 feet TOC  Measwed: 9/29/96

Oriing Method: Rotasonic (6.5 0D casing, 38" 10 coring bit)

Groundwater Elevation: 2.44 feet ms!

Driing Company: Boart Longyear

Total Wel Depth: 52.0 feet bgs

Geologist: P. Bayky

Wel Screen: 417 to 515 feet bgs

3
. 3' g E _ § @ E WELL DIAGRAM
BulEuwl & 2 GEOLOGIC DESCRIPTION =
i .
S EEFIETHELE :
EE 90 gm | ae E g 3 w
SP 24 b
3 I £l3
™ s
0 : .
K73 K et 1)
o |-l
> |- R
o . L
o [|-f:
T
£ [ [=]
[8] R .
w0 |- o
2 [
45 5178| 0 g5 36.8 c = FIzF-
o Sand: light brown, very fine to medium trace 9 ~ ¥ i 5
0.0 coarse, shell fragments comprise 50-60% matrix. o ©
-~0- SW @ Rt S
0. O g (o )
O I & = 5 B
Sand: brown, very fine to fine trace medium with ° if=F
some shell fragments - O
SP. I O = )
SW
409 H=s
Gravel: dark gray, granule to 3 cm dia., grain J|=f:
50— supported with matrix or clayey silt with some
GC phosphatic sand.
428
Silt: olive green—-brown, clayey, trace sand from _%_ B
very fine to very coarse, medium plasticity, stiff,
effervescent with HCI--Ashley Fm. RO
A +
ML S o
CL < 3
c [=%
L []
©
L
55 6 | 80| 0 468 .
60

Page 3 of 3



EnSafe/Allen & Hoshall

Monitoring Well NBCAO39131

Project: ZONE A — Naval Base Charleston

Coordinates: 2315503.15 E, 38118256 N

Location: Charieston, SC

Surface Elevation: &8/ feet ms/

Started at 500 on 9-18-96

TOC Elevation: 10,50 feet msl

Completed at 640 on 9-18-96

Depth to Groundwater: 8.0f feet TOC Measwed: 9/29/96

Driing Method: Rotasonic (6.5 00 casing 38" 10 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

4 > 2 WELL DIAGRAM
212 (¢l &l = 81l g E
SwlEw| 5| 3 Q GEOLOGIC DESCRIPTION €
zh HELE: 3 Z|5 Z
[T
%E o 7} g ol o g % g ] w
e M ——— : N N
J SM. Sand: brown, very fine to fine, some clay, silty, 72 N :§
7 SC/"\ occasional pebbles. /7 §§ Q
CL M\ Clay: brown, some silt, trace very fine sand, dry. /"&5 §j :?§
Clay: red-brown, some silt, trace very fine sand, % §
CL | very stiff, plastic and dry. & N
74 CL Clay: light brown with some red-orange, very thin L‘;:,' 5 § §
P 1 le2| o laminae, sandy, stiff, plastic, moist. 134 % %
9 /"' N % %
/ Clay: yellow-orange and light gray, some very % %
/ fine sand, medium plasticity, stiff, at 5.6" grades % %
/ to very sand clay; at 10’ grades to gray, \ \
/ orange-brown clay with very fine to fine sand, % i\\\
/ plastic, stiff, moist to wet. § §
+ NN 3
/ g NN E
E N N
o N N
/ z NN
| / ¢ NN
/ T NN
10 < NN
/ 5 NN
- 2 NN
! o = NA
NN
4 7 NN
1 SM Sand: orange-brown with light brown, very fine 4 % %
to fine, trace clay, some silt. f § §
...... 5 N N
A 5P —\_Sand: light brown, very fine to fine, trace sit. 53 § §
g N N
CL M\ Clay: brown with gray, some silt, medium % %
5 \CHN plasticity, stiff. J88 N N
SP /] \\= -/ TGQ § §
Sand: light to orange-brown, very fine to fine,
\ trace silt. /J F-T'B SN ‘i_%
cL o
] SP Sand: light brown with some orange-brown, very o
fine to fine, trace to some silt with thin, gray | 1 =
clay laminae (1-2 cm). ﬁ 9L4001b0 42
cL Clay: blue-gray with brown mottling that a
| CH decreases with depth), trace silt, plastic, stiff, "¥—
moist to wet. ‘%F
20 1 1
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EnSafe/Allen & Hoshall

Monitoring Well NBCAO39131

Project: ZONE A - Naval Base Charieston

Coordinates: 23/5503.15 E, 381182.56 N

Location: Charleston, SC

Surface Elevation: 8./ feet msl

Started at 1500 on 9-18-96

TOC Elevation: 10.50 feet ms/

Completed at 6840 on 3-18-96

Depth to Groundwater: 8.0f feet TOC Measured: 9/29/96

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

Groundwater Elevation: 2.49 feet ms/

Driling Company: Boart Longyear

Total Well Depth: 24.0 feet bgs

Geologist: P. Bayky

Wel Screen: 19 to 232 feet bgs

B WELL DIAGRAM
g |z g zl _|8la I
REMENEFIEIR GEOLOGIC DESCRIPTION €
= w g ] fal E .
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i EEISE EE|o| 3|2 g
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a ©
‘ - SN
and: orange-brown, very fine to fine, trace silt, 2 ~
Sp loose, wet. 2 b
3
68 | ¥ -
4 CL | Clay: brown, some silt, stiff, plastic, wet; very | 63
SPA\ fine to fine sand from 24.3-24.4" a
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ENSAFE / ALLEN & HOSHALL
NAVAL BASE CHARLESTON
WELL DEVELOPMENT STATUS REPORT
ZONE A

WELL DEVELOPMENT SUMMARY
Well: NBCA\(039-041
Summary Log of well development progress.

Readings are final readings for each visit.
Volume data are cumulative from start of development.

DATE VOL pH Turb | Cond Temp Sal Log VOL.I

Gallons NTU | mS/cm | Celsius % PG#
9/29/96 3 597 |63 0.435 |21.4 0.01 | 131

5 7.07 |0 0.351 | 21.6 0.01

8 776 |0 0.352 |213 0.01

10 7.8 |0 0.341 |21.2 0.01

12.5 7.86 |0 0.345 |21.2 0.01

15 7.86 |0 0.342 |21.2 0.01

Well Development Completed on: 9/29/96

COMMENTS: SLIGHT PETRO ODOR.



ENSAFE / ALLEN & HOSHALL
NAVAL BASE CHARLESTON
WELL DEVELOPMENT STATUS REPORT
ZONE A

WELL DEVELOPMENT SUMMARY
Well: NBCA\039-09D
Summary Log of well development progress.

Readings are final readings for each visit.
Volume data are cumulative from start of development.

DATE VOL pH Turb | Cond Temp Sal Log VOL.I

Gallons NTU | mS/cm | Celsius % PG#
9/28/96 25 7.41 | 999 0.390 |23.6 0.01 | 129

5 7.53 | 420 0.390 | 22.7 0.01

7.5 7.50 | 265 0.390 {224 0.01

10 7.50 |-10 0.390 {223 0.01

12.5 752 |0 0.391 |224 0.01

15 754 |0 0.393 |[22.4 0.01

20 739 |0 0.396 |21.9 0.01

Well Development Completed on: 9/28/96

COMMENTS: SLIGHT PETRO ODOR.



ENSAFE / ALLEN & HOSHALL
NAVAL BASE CHARLESTON
WELL DEVELOPMENT STATUS REPORT
ZONE A

WELL DEVELOPMENT SUMMARY
Well: NBCA\(039-091
Summary Log of well development progress.

Readings are final readings for each visit.
Volume data are cumulative from start of development.

DATE VOL pH Turb | Cond Temp Sal Log VOL.I
Gallons NTU | mS/cm | Celsius % PG#
9/28/96 5 7.29 | 540 0.480 |22.6 0.01 | 130
7.5 7.11 |[513 0.471 |22.1 0.01
10 7.00 | 496 0475 1222 0.01
12.5 7.08 | 467 0.470 |22.3 0.01
15 6.81 | 608 0.480 |22.0 0.01

Well Development Completed on: 9/28/96

COMMENTS: NO ODOR DETECTED.



ENSAFE / ALLEN & HOSHALL

NAVAL BASE CHARLESTON
WELL DEVELOPMENT STATUS REPORT
ZONE A

WELL DEVELOPMENT SUMMARY
Well: NBCA\039-10D
Summary Log of well development progress.

Readings are final readings for each visit.
Volume data are cumulative from start of development.

DATE VOL pH Turb | Cond Temp Sal Log VOL.I
Gallons NTU | mS/cm | Celsius % PG#
9/28/96 12.5 6.34 |-10 0.45 25.1 .01 128
15 691 |-10 0.38 235 .01
17.5 7.10 |-10 0.38 23.3 .01
20 7.18 | -10 0.38 23.2 .01

Well Development Completed on: 9/28/96

COMMENTS: FUEL/PETROLEUM ODOR; TURBIDITY PROBE ERRATIC.



ENSAFE / ALLEN & HOSHALL

NAVAL BASE CHARLESTON
WELL DEVELOPMENT STATUS REPORT
ZONE A

WELL DEVELOPMENT SUMMARY
Well: NBCA\039-101
Summary Log of well development progress.

Readings are final readings for each visit.
Volume data are cumulative from start of development.

DATE VOL pH Turb | Cond Temp Sal Log VOL.I
Gallons NTU | mS/cm | Celsius % PG#

Well Development Completed on: 9/28/96

COMMENTS: NO DATA COLLECTED DUE TO FAULTY WATER QUALITY MONITOR.
3 WELL VOLUMES PURGED (TOTAL 10 GALS) AND WATER NOTED AS CLEAR.



ENSAFE / ALLEN & HOSHALL

NAVAL BASE CHARLESTON
WELL DEVELOPMENT STATUS REPORT
ZONE A

WELL DEVELOPMENT SUMMARY
Well: NBCA\039-13D
Summary Log of well development progress.

Readings are final readings for each visit.
Volume data are cumulative from start of development.

DATE VOL pH Turb | Cond Temp Sal Log VOL.I
Gallons NTU | mS/cm | Celsius % PG#
9/29/96 25 575 |9 0.485 |22.8 0.02 | 132
5 6.50 |6 0.495 |22.9 0.02
8 6.60 |1 0.550 |22.9 0.02
10 6.67 |0 0.569 |22.9 0.02
12.5 6.8 |0 0.580 |23.3 0.02
15 6.8 |0 0.583 |23.1 0.02
18 6.86 (0 0.588 |22.9 0.02
20 6.86 (0 0.591 | 23.0 0.02
23 6.86 |0 0.594 |23.0 0.02

Well Development Completed on: 9/29/96

COMMENTS: NO ODOR DETECTED.



ENSAFE / ALLEN & HOSHALL
NAVAL BASE CHARLESTON
WELL DEVELOPMENT STATUS REPORT
ZONE A

WELL DEVELOPMENT SUMMARY
Well: NBCA\039-131
Summary Log of well development progress.

Readings are final readings for each visit.
Volume data are cumulative from start of development.

DATE VOL pH Turb | Cond Temp Sal Log VOL.I
Gallons NTU | mS/cm | Celsius % PG#
9/29/96 25 6.00 |26 0.290 |22.9 0.01 {132
5 6.13 |5 0.285 |22.9 0.01
7.5 6.12 |1 0.278 |23.2 0.01
10 6.20 (O 0.285 [23.2 0.01

Well Development Completed on: 9/29/96

COMMENTS: NO ODOR DETECTED.



